
Food, Poverty and Epidemic Disease, Edinburgh: 1840-1850

Neil MacGillivray

Doctor of Philosophy

The University of Edinburgh

2003



Declaration

I declare that this thesis has been composed by me and is entirely my own work

Signed:

Neil MacGillivray



Abstract

The thesis first examines the link between nutrition and disease, focusing on the poor

of Edinburgh during the 1840s, a time of economic depression and food shortage.

The development of nutritional science and the level of dietary knowledge amongst

the medical profession are considered in the light of current nutritional guidelines.
An assessment is made of the relationship between the 1947 scurvy epidemic and

nutritional deficiency amongst the poor whose diet is then analysed. Institutional

diets from contemporary tables of nutrition are subjected to computer analysis and

their significance in terms of nutritional status discussed.

There follows a description of the living conditions of the poor in the Old Town,

emphasising the degree of overcrowding from inward migration and loss of housing
stock following the demolition of streets and wynds in the course of city

improvements and industrial developments. The history of the city's water supply is

explored and the absence of sewage provision is described in conjunction with an

account of the foul burn controversy stressing the fact that the lack of water in the

Old Town was critical in creating the fetid and hazardous environment where only
the most primitive and inadequate methods of sanitation existed.

Finally epidemic disease is studied, concentrating on the fever epidemics of 1841-

44, 1847-49 and the cholera outbreak of 1848-49 but reviewing also the lesser

epidemics of measles, whooping cough and scarlet fever. The history of the

identification oftyphus fever, relapsing fever and typhoid fever and their causation is

described and the contagion-miasma debate is examined, assessing the contribution

of Edinburgh physicians to the question. The lack of statistical information on

Edinburgh's morbidity and mortality is one of the factors discussed in a critical

appraisal of the reaction of the medical profession and the city administration to

these epidemics and to the social conditions in the midst of which they worked but

few lived. In studying the cholera outbreak a database of 740 cholera victims has

been prepared from the cholera returns maintained by the Royal College of

Physicians of Edinburgh and the information contained therein evaluated.
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Introduction

This thesis is primarily concerned with the poor of Edinburgh during the 1840s,

examining their diet and living conditions in order to establish whether there was a

link between these factors and the epidemics of infectious disease that appeared in

the city with monotonous regularity at this time. The study also examines the

position of the medical profession in relation to these outbreaks of disease and their

response to them. The scale of these epidemics in a city which was not on the whole

industrialised in the way of Manchester or Glasgow is worthy of examination in

conjunction with analyses of nutritional status and living conditions. Scholars have

noted the association between rapid, massive urbanisation and industrialisation on

the one hand and epidemic disease on the other in the words of George Gordon,

'cities which were expected to be places of civilisation were increasingly found to be

full of the most loathsome problems... the industrial towns' vulnerability to the trade

cycle produced widespread distress of a kind hard to ignore...'. ' Hitherto the social

deprivation associated with increased morbidity and mortality in a city with

Edinburgh's particular structure has not been subjected to scrutiny.2 Nutritional

deficiency disease in the city will also be explored, examining the epidemic of

scurvy in the wake of the potato crop failure and concentrating on a computer

analysis of diets of the period. It is not intended in this thesis to consider the

incidence and causation of the chronic, endemic disease, tuberculosis, which

remained a scourge for generations, but instead to concentrate on the acute infections

which took epidemic form, particularly fever and cholera, and to review the less

dramatic but nonetheless lethal outbreaks of infections such a s measles, whooping

cough and scarlet fever. The imprecision of the terms used for tuberculosis does not

permit a detailed analysis of its effects; for example, in 1 841 St Cuthbert's burial

1 G.Gordon, 'The Changing City' in G.Gordon, (ed.), Perspectives of the Scottish City, (Aberdeen,
1985), p.l5.
2 R.I.Woods and J.H.Woodward, 'Mortality, poverty and the environment', in R.I.Woods and J.
H.Woodward, (eds.), Urban Disease and Mortality in Nineteenth Century England, (London, 1984),
pp.19-36 discuss the point from the perspective oftowns and cities in England. C.Hamlin, Public
Health and SocialJustice in the Age of Chadwick, (Cambridge, 1998), pp.26-51, 66-147, examines
the link described in the title from a British perspective; W.H.Fraser and I.Mavor 'The Social
Problems of the City' in W.H.Fraser and I.Mavor, (eds.), Glasgow volume 11:1830-1912,
(Manchester, 1996), pp.352-393 concentrate on Glasgow's social problems.



ground recorded the following deaths which may have been caused by tuberculosis:

decline; water in chest; consumption; debility; water in head; inflammation lung;
inflammation chest; decay; inflammation of brain; bowel hives.3 Flinn argues that 'as

killers, however, both cholera and typhus were dwarfed by tuberculosis; and

tuberculosis scarcely stirred the imagination of any social group in this period. It was

so much a part of life, so inevitable, so little understood, that it was accepted

mutely.'4

Edinburgh's mid nineteenth century social problems have not received the attention

that they merit, possibly because of the city's reputation as being relatively immune

from the ills that were common in industrial cities with large populations engaged in

manufactures. The historiography of the city has focussed therefore on other aspects

of the city's development, for example, the development of the New Town in

Youngson's The Making ofClassical Edinburgh and more recently Richard Rodger's

comprehensive account of Edinburgh's expansion in the second half of the

nineteenth century, The Transformation ofEdinburgh: Land, Property and Trust in

the Nineteenth Century.5 These works did not set out to be analyses of social

conditions amongst the poorest of society although both works touch on the subjects
of city improvement, water and building. Rodger does however make the point that a

considerable number were employed in industry and accordingly were subject to the

same cycles of commercial depression as those labouring in the factories of Glasgow
or Lancashire. Other earlier writers preferred to describe the more picturesque and

quaint aspects of the city and its inhabitants, with a tendency to romanticise, ignoring
the appalling overcrowding in the Old Town. The inclination began early in the

century with writers such as Robert Chambers who in his Traditions ofEdinburgh of

1825 wrote fondly of times past, making no comment on the squalor that had

replaced the charming buildings which he remembered so well and was c ontinued

well into the second half of the century by Dr John Brown whose essays on the city

3 Edinburgh City Archive, St Cuthbert's Churchyard Cash Book, 1841-49.
4 M.W.Flinn, Report on the Sanitary Condition of the Labouring Population of Great Britain by
Edwin Chadwick 1842, (Edinburgh, 1965), p.l 1.
5

A.J.Youngson, The Making of Classical Edinburgh, (Edinburgh, 1966); R.Rodger, The
Transformation of Edinburgh: Land, Property and Trust in the Nineteenth Century, (Cambridge,
2001).



and its personalities are charming vignettes.6 The popularity of these books has left a

legacy in which the social problems of the nineteenth century have been largely
neglected by historians and other commentators.

There have been studies, however, which have examined distinctive features of

Edinburgh's social development focussing on living conditions; one of the most

disturbing of these for the middle classes of the city was written by Edinburgh's first

Medical Officer of Health, Dr Henry Littlejohn, as the Report on the Sanitary
Condition of the City ofEdinburgh? The difference between this report and earlier

descriptions of the worst streets of the Old Town lay in Littlejohn's careful use of

statistical data to show that areas with the highest population density had the highest
rates of morbidity and mortality; earlier works, such as Dr George Bell's Day and

Nights in the Wynds of Edinburgh and B lackfriars Wynd Revisited, were dramatic

and no doubt accurate descriptions of atrocious living conditions and were intended

to shock the middle classes into greater charitable efforts.8 Many were written to

gather support for societies with specific objectives; Dr Bell had connections with a

temperance organisation with common aims to those expressed in the pamphlet
series, Social Reform, produced by the Society for the suppression of drunkenness.9

The tendency of the poor to spend what money they h ad on spirits rather than on

food was a common theme in these polemics, betraying at least an awareness of the

value of a good and wholesome diet as well as a willingness to criticise the class

being condemned.

During the 1 840s Edinburgh, 1 ike many other areas of Britain, was affected for a

period of time by a nutritional deficiency crisis caused by the potato blight. This

occurred when the living conditions of the poor were deteriorating and when a series

of epidemics of fever and other infections were responsible for a dramatic increase in

sickness and death. The thesis will examine the relative contributions of nutrition and

6
R.Chambers, Traditions ofEdinburgh, (Edinburgh, 1825); J.Brown, Horae Subsecivae, (Edinburgh,

1866).
7
H.Littlejohn, Report on the Sanitary Condition ofthe City ofEdinburgh, (Edinburgh, 1865).8 G.Bell, Day and Nights in the Wynds ofEdinburgh and B lackfriars Wynd Revisited, (Wakefield,

1973, reprint of the editions of 1849 and 1850).
9 Social Reform, (Edinburgh, 1851).



environment to this increase in mortality and although it is not the intention to

advance evidence in support of either side in the debate briefly summarised below, it

is hoped that an investigation of the possible link between nutrition, poverty and

epidemic disease in Edinburgh during the 1840s may shed some light on the

controversy. The debate referred to is centred on the McKeown thesis which

attributes the decline in mortality in England and Wales between 1850 and 1914 to

improved living standards, particularly better nutrition.1 The revisionist school take

a different view, ascribing the reduction in mortality to the public health movement

and locally administered preventive health measures which they claim were

successful in combating the ills of urban congestion caused by industrialisation.11

The first section of the thesis will therefore concentrate on nutrition, a term which in

this study means diet or food intake, while nutritional status means the balance

between food intake and the demands on that intake by the body's metabolism, the

energy expended in physical and mental activity and that used in fighting infection

whether acute, chronic, viral, bacterial or parasitic. Scholarly interest in diet and

research into the nutritional status of specific populations in Scotland has been sparse

certainly when compared to the attention paid to English and Irish nutrition.12

Among the early studies on English diet were those of Dr Jonathan Pereira and Dr

Edward Smith in the nineteenth century at a time when there were no equivalent
Scottish publications. 13 Descriptions of rural diet in Scotland in the late eighteenth
and the first half of the nineteenth centuries can be found in the two Statistical

Accounts and details of country diet is tabulated in the answers given to the Scottish

Poor Law Commission Enquiry of 1842.14 It is much more difficult to find

10 T.McKeown, The Modern Rise ofPopulation, (London, 1976).
11 S.Szreter, 'The Importance of Social Intervention in Britain's Mortality Decline c. 1850-1914: a

Reinterpretation of the Role of Public Health', Social History ofMedicine, 1, 1, (1988), pp. 1-37.
12 The potato famine has stimulated research into nineteenth century nutritional standards in Ireland
with the work of J.Mokyr, Why Ireland Starved, (London, 1985), C.Kinealy, A Death-Dealing
Famine, (London, 1997) and E.M.Crawford, 'Subsistence Crises and Famines in Ireland: A
Nutritionists View' in E.M. Crawford, (ed.), Famine: The Irish Experience 900-1000, (Edinburgh,
1989), pp. 198-219.
13 J.Pereira, A Treatise on Food and Diet, (London, 1843); E.Smith, Practical Dietary for families,
schools, and the labouring classes, (London, 1864).
14 Sir John Sinclair, (ed.), Statistical Account of Scotland 1791-1799, (facsimile edition, Wakefield,
1975); The New Statistical Account of Scotland, (Edinburgh, 1845); P.P., Report of Her Majesty's
Commissioners for inquiring into the Administration and Practical Operation of the Poor Laws,
(Scotland), 1844, [557.] xx-xxvi.



descriptions of urban diet in Scotland, particularly that of the working class, and

references to the food eaten by the poor of Edinburgh are non-existent. This is in

contrast to the analyses of English urban diet in the classic work The Englishman's
Food: A History of Five Centuries of English Diet written by Drummond, a

biochemist, and Wilbraham, a nutritionist, first published in 1939.15 Kitchen and

Passmore, two Edinburgh medical researchers, in 1949 published a monograph
entitled A Scotsman's Food which attempted, less successfully, to do for Scottish diet

what Drummond and his colleague had done ten years earlier, the content of their

work being to a large extent dictated by the availability of primary source material.

There have been other scholarly works on British nutritional history containing

chapters devoted to Scottish food and diets: Professor R.H.Campbell, an economic

historian, analysed Scottish eating habits in Our Changing Fare, stressing the

variations in regional diets and criticising the imprecision of most of the dietary
detail in the New Statistical Account but his is a rare contribution to the

historiography of Scottish nutrition.16 DJ.Oddy and J.Burnett are two English
historians whose writings on diet in a British context have included references to

Scotland but the difficulty under which they laboured is plain when their

bibliographical study of British diet since industrialisation is reviewed. The authors

imply that the 1 ack o fp rimary s ources for B ritish food history c ompared to those

available to their European colleagues is a major handicap, explaining that 'the

researcher is obliged to extract bits and pieces here and there from secondary
sources.'17 The position in Scotland is even less helpful and the detail that is

accessible generally concerns rural diet with little accurate information on the day to

day diet of the urban poor, an omission that says much about nineteenth century

attitudes to the new and often deprived city dwellers.

The review of nutrition that follows will draw on the secondary sources already
mentioned but will also make use of other primary sources and contemporary

15 J.C.Drummond and A.Wilbraham, The Englishman's Food: A History ofFive Centuries ofEnglish
Diet, (London, 1957); A.H.Kitchen and R.Passmore, The Scotsman's Food, (Edinburgh, 1949).
16 R.H.Campbell, 'Diet in Scotland; an Example of Regional Variation' in T.C.Barker, J.C. McKenzie
and J.Yudkin, (eds.), Our Changing Fare: Two Hundred Years of British Food Habits, (London,
1966), p. 47.



descriptions in order to build a picture of the types of food likely to have been eaten

by the Edinburgh poor. A particularly valuable source, hitherto unused, discovered

among the papers of Sir Robert Christison, professor of materia medica in Edinburgh

University from 1832 until his retirement forty-five years later, contains several

dietaries of the period among which are two from the Edinburgh Infirmary and the

Edinburgh Charity Workhouse. These are similar in structure to the diets which were

analysed by Drummond and his colleagues and recorded in Appendix A of The

Englishman's Food in which the levels of the main nutrients were calculated and

compared to recommended norms. A similar but more complex analysis was carried

out by J.C.McKenzie on the quality of diets in Manchester and Dukinfield in 1841,

estimated by William Neil and presented as a paper to the statistical section of the

British Association, later published in the Journal of the Royal Statistical Society in

1841-2.18 Based on Neil's work which 'never dealt specifically in terms of food

quantities', McKenzie calculated from family expenditure on food the total calorie

content, the amount of protein, iron and vitamin C, forming conclusions as to the

adequacy ofworking class food intake, basing his calculations on the nutrient content

of present day foods according to McCance and Widdowson. This kind of

assessment, although useful, has limitations, in that food quantities were extrapolated
from the prices of food available and the wages of those buying the food, a drawback

that is not present in the detail of the diets recorded by Christison. These have been

subjected to computer analysis, a technique that up till now has not been used in the

assessment of past nutritional standards in Scotland.19

Amongst the factors of importance in any discussion of nutritional status during this

period is the loss of the potato crop as a result of fungal infection. This had

catastrophic consequences for the Irish peasantry and if, in the Scottish highlands and

islands there was no comparable mortality c risis, the prolonged potato famine had

far-reaching social and economic consequences. The historiographical focus on

17 DJ.Oddy and J.Burnett, 'British diet since industrialisation: a bibliographical study' in H.J.
Teuteberg, (ed.), European Food History, (Leicester, 1992), p.19.
18 J.C.McKenzie, 'The Composition and Nutritional Value of Diets in Manchester and Dukinfield
1841', Transactions ofthe Lancashire and Cheshire Antiquarian Society, 72, (1962),pp. 123-140.
19 Edinburgh University Special Collections, Christison Papers, Table of Nutriment in Various
Dietaries, (Edinburgh, 1854).
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these nutritional disasters in specific parts of the British Isles has diverted attention

from the effects of the loss of the potato in other areas of Scotland and England and

has overlooked the importance of the potato to the urban working class. The

significance of the potato as an urban dietary staple and the consequences of its loss

became apparent when studying reports of scurvy in Edinburgh in the course of

research into the medical aspects of the potato famine in Ireland and Scotland and

some of the results of this study will be introduced.20

The relationship between nutritional status and infectious disease has until relatively
recently been accepted as a matter of common sense. The link has now been

established scientifically by advances in immunological and nutritional research

stimulated by the Aids epidemic. The writer of the foreword to Nutrition and

Immunology: Principles and Practice, a distinguished worker in the field of

nutrition, immunology and infection, stressing the importance of the two disciplines,
speaks of the reality that in Africa 'large sums of money are being spent on

nutritional intervention in the hopes of improving immune responsiveness.'21 It is not

intended to review in detail current theories of the interaction between malnutrition

and the immune response but to concentrate on specific deficiencies, bearing in mind

that 'human malnutrition is almost always a syndrome of multiple nutrient

deficiencies compounded by genetic influences, age, gender, and the superadded
effect of infection.'22 One of the complications of research into this link is that those

who are malnourished often exist in overcrowded, insanitary conditions and it is

difficult, if not impossible, to separate the effects of poor food from those of a poor

environment. These themes are explored by Treble in Urban Poverty in Britain

1830-1914 in a chapter entitled 'The Socio-Economic Characteristics of Poverty
1830-1924: Food and Housing' and by Hamlin in Public Health and Social Justice

in the Age ofChadwick. Anne Hardy highlights the dilemma in her paper 'Urban

Famine or Urban Crisis? Typhus in the Victorian City' and this idea is also explored

0
N.MacGillivray, 'Medical Aspects of the Potato Famine in Scotland and Ireland in the Nineteenth

Century', M.Sc. Dissertation, University of Edinburgh, 1999.
21

R-K.Chandra, 'Foreword' in M.E.Gershwin, J.B.German and C.L.Keen, (eds.), Nutrition and
Immunology: Principles and Practice, (Totowa, N.J., 2000), p. v.
22 Chandra, 'Foreword' in Gershwin et al., (eds.), Nutrition and Immunology: Principles and Practice,
p. v.
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by Rotberg and Rabb, in 'The Relationship of Nutrition, Disease and Social

Conditions: A Graphical Presentation' in Hunger and History: The Impact of

Changing Food Production and Consumption Patterns on Society.

Whereas the relationship between malnutrition and disease is well established the

effect of a poor environment on health is less clear cut. Uncertainty in the 1840s

about these factors led to the uncritical acceptance of erroneous theories of fever

causation which were only shown to be wrong with the development of bacteriology.
The concepts of contagion and miasma are examined with reference to the

contributions of Arnott, Southwood Smith and Alison and the eventual success of the

sanitary movement. M.W.Flinn's edition of the Report of the Sanitary Condition of
the Labouring Population of Great Britain is an invaluable depiction of the urban

environment and Pickstone in 'Dearth, dirt and fever epidemics' discusses what he

calls two views of public health, that of Chadwick and the 'ultra- sanitarians', and

the dearth model in which agricultural failures are seen as the cause of fever.24

Edinburgh's congested Old Town is the focus of the chapters describing living

conditions, sanitation and the water supply. Of considerable importance in this

analysis are the Minutes of the Police Commission; the Minutes of the Cleaning

Committee; and the Edinburgh Council Records.25 The scarcity of water in this part

of the city is in marked contrast to the wealth of material on the history of the city's
water supply, including books written by Lewis and Colston, both authors having at

one time served on the Edinburgh Town Council.26 The papers relating to the "foul

burn controversy", although at the time a side issue, are an important source of

23 J.H.Treble, Urban Poverty in Britain 1830-1914, (London, 1979); C.Hamlin, Public Health and
Social Justice in the Age of Chadwick, (Cambridge, 1998); A.Hardy, 'Urban Famine or Urban Crisis?
Typhus in the Victorian City', Medical History, 32, (1988), pp.401-425; The Conferees, 'The
Relationship of Nutrition, Disease and Social Conditions' in R.I.Rotberg and T.K.Rabb, (eds.),
Hunger and History: The Impact of Changing Food Production and Consumption Patterns on

Society, (Cambridge, 1985), pp. 305-308.
24 M.W.Flinn, Report on the Sanitary Condition of the Labouring Population of Great Britain by
Edwin Chadwick 1842, (Edinburgh, 1965); J. Pickstone, 'Dearth, dirt and fever epidemics: rewriting
the history of British public health, 1780-1850', in T.Ranger and P.Slack, (eds.), Epidemics and
Ideas, (Cambridge, 1992), pp. 125-148.
25 Edinburgh City Archive, Minute Books of the Police Commission; Minute Books of the Police
Commission Cleaning Committee; Edinburgh Council Records.
26 J.Colston, The Edinburgh and District Water Supply: A Historical Sketch, (Edinburgh, 1890);
D.Lewis, Edinburgh Water Supply: A Sketch of its History Past and Present, (Edinburgh, 1908).

12



information about Edinburgh's sanitation and reveal a great deal from both sides of

the argument about contemporary views on sewage held by doctors and others.27

Surviving papers, such as the open letter dated 1856 from Henry Johnston to the

Council, concerning the condition of the houses and drainage in the Lawnmarket,

High Street, Canongate and Cowgate with an Appendix in which 159 closes are

described in considerable detail are invaluable giving a picture of the squalor and

dangerous state of some of the worst affected closes.

Johnston in his introduction refers to the different responsibilities of the Town

Council and the Commissioners of Police, writing: 'although the subject of this

communication belongs more properly to the province of the General Commissioners

of Police, yet I have preferred to address it to you.. .'.29 Until the Police Commission

was created in 1771 'the public concerns of the city were almost entirely under the

control of the Town Council' but thereafter two departments of local government co¬

existed with the Council located in the City Chambers and the Commissioners in

Parliament Square. The concept of police and more specifically medical police was

of European origin, based largely on the work of Johann Peter Frank (1745-1821),
who in the late eighteenth century 'collected in his System einer vollständigen
medizinischen Polizey (1779-1819), the most important principles of State hygiene',
a system of a complete medical police.30 Roberton, an Edinburgh physician, wrote A

Treatise on Medical Police and on Diet, Regimen, etc (1809), in which, discussing
the causes of diseases among other matters, he criticised the filth accumulating in the

east of the city and the failure to water the streets in summer because of water

shortages.31 It is significant that Roberton combined dietary advice with the work of

medical police whose role was largely in disease prevention by ensuring that towns

Other works include Q.J., The Supply of Water to Edinburgh, (Edinburgh, no date) and A.Leslie, An
Account ofthe Water Supply ofEdinburgh, (Edinburgh, 1883).
27 W.Tait, An Examination ofthe Statements Contained in the Papers Relating to the Fetid Irrigations
around the City ofEdinburgh, (Edinburgh, 1839); R.Forsyth, Foul Burn Agitation, (Edinburgh, 1840).
28 H.Johnston, Letter to the Lord Provost, Magistrates, and Council of the City ofEdinburgh on the
State of Closes in the Lawnmarket, High Street, Canongate, and Cowgate, (Edinburgh, 1856); Royal
College of Physicians of Edinburgh, Cholera Returns 184849.
29Johnston, Letter to the Lord Provost, Magistrates, and Council ofthe City ofEdinburgh, p.3.
30

A.Castiglioni, A History of Medicine, (translated from the Italian and edited by E.B.Krumbhaar
from the original edition, Milan, 1936, New York, 1947), p.644.
31 J.Roberton, A Treatise on Medical Police and on Diet, Regimen, etc., (Edinburgh, 1809), volume 2,
pp.278 & 290. Comrie says that this was the first treatise in English on the subject.

13



and cities were cleaned, that nuisances were not allowed to develop and that "fever

nests" were fumigated. The Police Commissioners, whose jurisdiction extended not

only over the burgh but also over the new suburbs, dealt with cleansing, lighting and

watching and had legal power to levy rates but as the century wore on their work

began more and more to resemble that of medical police.32 The work of the

Commissioners was devolved to a Cleaning Committee whose weekly deliberations

are recorded in their minutes kept in the Edinburgh City Archive. These are an

important source, recounting the day to day management of street cleaning and

manure disposal and of the reactions of the administration to the epidemics of fever

and cholera.33

The lack of data on morbidity and mortality hinders an accurate assessment of the

effect of fever and other infectious diseases and the reasons for this absence of

statistics are explored by reviewing the work of Cleland, A Historical Account of
Bills of Mortality; Hawkins, Elements of Medical Statistics; and the Report of a

Committee of the British Associationfor the Advancement ofScience on the Vital

Statistics of Large Towns in Scotland?* There are contemporary papers with some

statistical detail written by Alison, Christison, Robert Deuchar, the Secretary of the

Fever Board, and the reports of James Stark, Edinburgh's first official recorder of

mortality, which were published in the Edinburgh Medical and Surgical Journal

between 1846 and 1849.35 The cash books of St Cuthbert's Churchyard in the

Edinburgh City Archive are in effect a detailed register of burials in which age,

occupation, cause of death and type and cost of interment are recorded. Although the

32 D.Robertson, 'Local Government in the Nineteenth Century' in Institute of Public Administration,
(eds.), Studies in the Development ofEdinburgh, (London and Edinburgh, 1939), pp.27-32.
33 Edinburgh City Archive, Minute Book of the Cleaning Committee, 1840-1850.
34 J.Cleland, A Historical Account of Bills ofMortality, (Glasgow, 1836); F.B.Hawkins, Elements of
Medical Statistics, (London, 1829); Report of a Committee of the British Association for the
Advancement ofScience on the Vital Statistics ofLarge Towns in Scotland, (London, 1843).

W.P.Alison, Observations on the Epidemic Fever of 1843 in Scotland and its Connection with the
Destitute Condition ofthe Poor, (Edinburgh, 1844); R.Deuchar, Observations on the Prevalence of
Epidemic Fever in Edinburgh and Glasgow, (Edinburgh, 1844); R.Christison, 'On the Changes in the
Constitution of Fevers and Inflammations in Edinburgh during the last Forty Years'

, Edinburgh
Medical and Surgical Journal, 3, (1857-58), pp.577-595 and Edinburgh Medical and Surgical
Journal, 4, (1858-59), pp.38-48 ; J.Stark, 'Report on the Mortality of Edinburgh and Leith for the
Year 1846'

, Edinburgh Medical and Surgical Journal, 67, (1847), pp.620-629; J.Stark, 'Report on

the Mortality of Edinburgh and Leith for the Year 1847'
, Edinburgh Medical and Surgical Journal,
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number of burials i s o nly a s mall p roportion o f t he t otal E dinburgh m ortality, the

books are a useful source in that they show trends which in turn reveal the onset and

duration of epidemics. The change in the terms used for diseases causing death can

be ascertained with, for example, the first mention of influenza being in February

1842. The ages of those dying from measles and whooping cough are revealed and

the magnitude of child mortality is demonstrated.

A significant discovery was the day-to-day record ofpatients treated at home and in

hospital of all those who contracted cholera in the epidemic of 1848-49. The two

volumes in the archives of the Royal College of Physicians of Edinburgh contain the

names, ages, addresses, occupations, type and state of accommodation of 740 cases

with replies to enquiries as to whether the victim had been in contact with other

cholera sufferers, their habits and state of nutrition, length of illness, the outcome,

treatment and whether a post mortem was performed. These have been recorded in a

database and since a full detailed analysis of their contents from a social,

epidemiological and medical historical viewpoint is beyond the scope of this thesis,

the volumes will form the basis of further collaborative research. The minutes of the

College are key sources of information as to how the Fellows responded to the

recurrent fever epidemics, to the imminent arrival of cholera and to local and central

management of these mortality crises.

In assessing the nature of cholera epidemics and the history of the disease the works

of Pollitzer, De, Ackerknecht and Speck have been particularly useful. The accounts

ofthe earlier British outbreak by R.J.Morris and M.Durey are valuable as is Margaret

Pelling's study, Cholera, Fever and English Medicine 1825-1865. The monograph

by Asa Briggs compares the reaction to cholera in Britain and France while Richard

Evans' analysis of cholera in Hamburg is a wide ranging and comprehensive

survey.36 Finally the Town Council and Police Commission cleaning committee

68, (1848), pp.503-515 ; J.Stark, 'Report on the Mortality ofEdinburgh and Leith for the Year 1848'
,

Edinburgh Medical and SurgicalJournal, 71, (1849),pp.380-407.
36 R.PoUitzer, Cholera, (Geneva, 1959); S.N.De, Cholera: Its Pathology and Pathogenesis,

(Edinburgh, 1961); R.J.Morris, Cholera 1832, (London, 1976); R.S.Speck, 'Cholera' in K.F.Kiple,

(ed.), The Cambridge World History ofHuman Disease, (Cambridge, 1993); M.Durey, The Return of
the Plague: British Society and the Cholera 1831-2, (Dublin, 1979); A Briggs, 'Cholera and Society in
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records for the 1840s have been studied, noting the disquiet expressed by citizens to

the Commissioners about the dangers from nuisances such as slaughter houses, pig

sties, byres, privies, necessaries, and accumulations of dung and excreta in stairs,

closes, wynds and streets. The first hard evidence available to the city authorities and

the medical profession of the association between epidemic disease and squalor is

contained in the College cholera returns. If the evidence was lacking the link was

well known; the committee asked Dr Glover to provide details of 'the localities in

which fever most prevailed and showing how far the cholera has followed the tract of

that disease.'37

The cholera returns bring into view the circumstances of women in the city. Except

for burial records, women appear as shadowy figures, if they appear at all, whereas in

the College returns female occupations are recorded if the woman was single or if

she was a widow with an occupation. As Neff has stressed, 'women as workers did

not harmonise with the philosophy of the Victorians', the ideal woman was a wife

and mother but when this role evaded them they became marginalised, their

economic status declined, they became malnourished and many were driven to

prostitution.38 The difficulties in establishing 'the pattern and location of women's

employment' is noted by Eleanor Gordon when she stresses the unreliability of the

decennial censuses as a source of information, where work was defined as full-time,

permanent and outside the home. 9 Seasonal employment of women was common at

this time and it follows therefore that seasonal unemployment was also common;

where there were job creation schemes for unemployed men there were none for

women, perhaps explaining why there were 10,000 female paupers in Edinburgh in

the late 1840s.40 The women whose occupations were recorded in the cholera returns

were generally unmarried or widowed and included servants, outworkers,

seamstresses, washerwomen and prostitutes. The cholera returns provide invaluable

the Nineteenth Century', Past and Present, number 19, (1961), pp.76-96; M.Pelling, Cholera, Fever
and English Medicine 1825-1865, (Oxford, 1978); RJ.Evans, Death in Hamburg: Society and
Politics in the Cholera Years 1830-1910, (London, 1987).
37 Edinburgh City Archive, Minute Books of the Cleaning Committee, 15 December 1848.
38 W.Neff, Victorian Working Women, (London, 1966), p.l4.
39 E.Gordon, 'Women's Spheres' in W.H.Fraser and RJ.Morris, People and Society in Scotland

1830-1914, volume 2, (Edinburgh, 1990), pp.206-235.
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background information on the position of women in the Old Town, on occasion

supplying anecdotal reports on nutrition from attending doctors who were aware of

the link between lack of food and ill health. The fact remains, however, that the

nutritional status of women cannot be separated from that of men and children nor

can their living conditions be assessed in isolation or their fever case fatality
calculated. Unlike the situation with fever, however, their case fatality can be

ascertained from the cholera data and will be recorded. Further work on the situation

of women based on this source will be carried out in the collaborative investigation

already mentioned.

There are no equivalent records of those who contracted fever during the epidemics
which were the single greatest cause of sickness and death during the 1 840s. The

minutes and records of the Fever Board, the body with responsibility for

management of the epidemics, cannot be traced but figures for morbidity and

mortality can be acquired from a variety of other sources. The published annual

reports of the Royal Infirmary, the two Public dispensaries and the contemporary

analyses of the epidemics by medical practitioners such as John Rose Cormack,

Robert Paterson, Robert Christison and others furnish sufficient detail of the size and

nature of the outbreaks.41 The Ward Journals of the Royal Infirmary, although

incomplete, are a register of the patients admitted to these wards with detail of

diagnoses, a ge and o ccupation. S econdary s ources s tudied i nclude t he r eviews o f

Creighton and Murchison which, although written some years after the events

40 J.Stark, 'Contribution to the Vital Statistics of Scotland', Journal of the Statistical Society of
London, 14, (1851), p.66.
41 Edinburgh University Library Special Collections, P. 107/1, Report by the Managers of the Royal
Infirmaryfor the Yearfrom 10ctoberl840 tolOctober 1841, (Edinburgh, 1841); Edinburgh University
Library Special Collections, Statistical Tables of the Royal Infirmary, 1841-42; Edinburgh University
Library Special Collections, P.107/12, Annual Reportfor 1843 ofthe Royal Public Dispensary of the
City and County ofEdinburgh, (Edinburgh, 1843); Edinburgh University Library Special Collections,
P.I 15/19, Annual Report for1845 of the Royal Public Dispensary of the City and County of
Edinburgh, (Edinburgh, 1845); Edinburgh University Library Special Collections, P.I 15/20, Annual

Reportforl846 ofthe Royal Public Dispensary ofthe City and County of Edinburgh, (Edinburgh,
1846); Edinburgh University Library Special Collections, P.107/13, Annual Report of the Edinburgh
New Town Dispensary, (Edinburgh, 1842); J.R.Cormack, Natural History, Pathology, and Treatment

of the Epidemic Fever at Present prevailing in Edinburgh and other Towns, (London, 1843);
R.Paterson,'An Account of the Epidemic Fever of 1847-48, more especially as deduced from the
Statistical Records of the Extra Accommodation with a Suggestion and Plan for Improved and more

Economical Temporary Erections for Future Occasions', Edinburgh Medical and Surgical Journal,
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described, are useful if not always entirely reliable.42 This material will be used in

the review of the fever epidemics, showing how the change from the use of umbrella

term "fever" to the more accurate typhus, relapsing fever and typhoid fever took

place and explaining why the recognition of these diseases is interesting in terms of

the involvement of Edinburgh medicine and how slow many physicians were in

adopting the new terminology. The puzzle of the apparent rarity of typhoid fever in

Edinburgh will be investigated, contrasting this with the situation in other cities.

The importance of fever and cholera to the subsequent changes in medical and

administrative response is reflected in the amount of space devoted to them. The

other epidemic diseases, smallpox, measles, scarlet fever and whooping cough are

examined but their impact, although significant, was less than that of typhus and

cholera and arguably had less influence on perceptions of disease and the

development of public health as a medical speciality and an administrative

responsibility. It was fever above all o thers t hat w as feared b y t he m iddle c lasses

whose apprehensions were often exploited by charities seeking donations as in the

appendix to the Third Report of the Edinburgh Lodging House Association; a letter

from an Edinburgh clergyman to the secretary stressed the absence of fever from the

association's two lodging houses when 'fever has been raging' and the importance of

this contribution to the public health.43 The cholera epidemic of 1848-49 for the first

time brought together representatives of the medical profession, the town

administration and the Parochial Boards. This unusual degree of co-operation,

despite occasional instances of disagreement, resulted in an agreed plan of action to

deal with the threat and an official recording of cholera cases.

The thesis is therefore concerned with the effects of food, poverty and epidemic
disease on the population of Edinburgh during the period 1840-1850, focusing on the

poor of the city and examining how their nutritional status and living conditions

70, (1848), pp.371^07; Christison, 'On the Changes in the Constitution of Fevers, 3, (1857-58),
pp.577-595 and 4, (1858-59), pp.38-48.

C.Creighton, A History of Epidemics in Britain, (London, 1965, reprint of 1891 edition); C.

Murchison, A Treatise on the Continued Fevers ofGreat Britain, (London, 1862).
Edinburgh Central Library, Third Report by the Committee ofthe Edinburgh Lodging House

Association, (Edinburgh, 1848), p. 10.
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contributed to the high levels of morbidity and mortality. Particular emphasis will be

placed on new primary source material relating to nutrition, nutritional disease and

on the cholera returns of 1848-49, an invaluable source whose contents will be

presented in database form. The efforts of the medical profession to come to terms,

both practically and rationally, with their new quasi public health role are described

as are their failures to adapt to changing circumstances.
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Chapter One

The Science of Nutrition

This chapter deals with a number of topics concerning the development of nutritional

science. Advances in food chemistry will be reviewed and the attitude of doctors and

scientists in Edinburgh to this new discipline will be explored in order to establish

the extent of interest in and knowledge of food during the middle of the nineteenth

century. The chapter will continue by reviewing current nutritional science, dietary
recommendations and essential dietary constituents and will conclude by examining
the effects of living on a diet lacking certain essential nutrients. The interaction

between malnutrition and disease has now been accepted as a significant factor in the

increased morbidity and mortality from infectious diseases and the aim of this

chapter therefore will be to describe current nutritional recommendations

emphasising the crucial role of certain essential nutrients and the inevitable sequelae
which result from deficiency.

The concept of a relationship between poor diet and increased susceptibility to

disease has long been accepted in a general way; those who are poorly fed are more

liable to infection and are less able to fight that infection once it is established. The

idea that an improvement in nutrition might have had a major impact on

demographic change was first articulated in 1976 by McKeown when he argued that

this was the main reason for the increase in expectation of life at birth and the growth
of population in Britain during the eighteenth and nineteenth centuries.1 Until 'the

McKeown thesis' it had been accepted, fairly uncritically, that sanitary improvement
and advances in medical science had been responsible for these changes. For several

years the improved standard of living explanation was in its turn accepted until the

1980s when several authorities put forward other reasons for the apparent connection

between dearth and disease. Galloway demonstrated a correlation between epidemic

1
T.McKeown, The Modern Rise of Population, (London, 1976), pp.128-163. Thomas McKeown,

(1912-88) was Professor of S ocial Medicine at the University of Birmingham and a distinguished
epidemiologist.
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disease mortality in London and high grain prices but suggested that the link could

be explained by the movement of people into the city because of poor harvests

thereby increasing the risk of infectious disease through overcrowding.2 Szreter, in a

critical evaluation ofMcKeown's research, suggested 'an alternative interpretation of

the same epidemiological evidence then forms the basis for a revisionist account

which directs attention to the leading role played by the public health movement and

its locally administered preventative health measures in combating the urban

congestion created by industrialisation.' Szreter, in support of his contention, first

cited the work on English population history of Wrigley and Schofield, which

established that the steady improvement in expectation of life at birth beginning
around 1730 ceased in the 1820s and did not resume until the late 1860s. Secondly,
he quotes the anthropometric research of Floud, Wächter and Gregory, which

demonstrated that the increasing average height attainment (an indication of

improving nutritional status) of cohorts of children born in successive decades in the

United Kingdom during the late eighteenth and early nineteenth centuries was not

maintained from the 1820s to the 1850s. For these decades there was an actual fall in

height attainments relative to the preceding decades.3

It is not the intention of this thesis to advance evidence in support of either side in

this controversy, but it is hoped that a study of the relationship between nutrition,

poverty and disease in Edinburgh during the 1840s may shed some light on the

debate. The aim will be to concentrate on the emergence of diseases caused by sub¬

standard nutrition and to examine the possibility that there was an increase in

morbidity and mortality from faulty immune responses caused by malnutrition. It is

evident, however, that demonstrating an association between nutrition and disease

P.R.Galloway, 'Annual Variations in deaths by age, deaths by cause, prices and weather in London
1670-1830', Population Studies, 39, (1985), pp.487-505.
3 S.Szreter, 'Mortality and Public Health, 1815-1914', in A.Digby, C.Feinstein and DJenkins, (eds.),
New Directions in Economic and Social History, volume 2, (1992), pp. 136-148. The citation is
R.Floud, K.Wachter and A.Gregory, Health, Height and History, Nutritional Status in the United
Kingdom, 1 750-1980, (Cambridge, 1990). The debate between Szreter and Guha on the causes of
Britain's mortality decline can be found in S.Szreter, 'The Importance of Social Intervention in
Britain's Mortality D ecline c.1850-1914: a Re-interpretation of the Role of Public Health', Social
History ofMedicine, 1, (1988), pp.1-37; S.Guha, 'The Importance of Social Intervention in England's
Mortality Decline: The Evidence Reviewed', Social History of Medicine, 1, (1994), pp.89-113;
S.Szreter,' Mortality in England in the Eighteenth and the Nineteenth Centuries: A Reply to Sumit
Guha,', Social History ofMedicine, 7, (1994), pp.269-282.
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does not necessarily confirm a causal link. As Livi-Bacci pointed out '...recognition

of these two relationships is not proof in itself of the existence of a direct correlation

between demographic or mortality cycles and the fluctuating availability of

sustenance' but in the case of a well-proven deficiency disease this reservation does

not apply. 4 During the period under review 'the fluctuating availability of

sustenance' was associated with first, economic hardship during cycles of industrial

depression and secondly, with the scarcity of food following the potato famine.

Edinburgh in the 1840s, and for many decades thereafter, was not thought of as an

industrial cityas Gray comments 'non-industrial employments have always been

regarded as a distinctive feature of Edinburgh'. He goes on to quote from Groome's

Ordnance Gazetteer ofScotland (1886) in which is found the following passage:

The city has a calm, steady character, in keeping with the predominance
of legal, educational, literary and artistic pursuits, from which it derives

its chief maintenance, and contrasts broadly with the fluctuations,
excitements, and mercantile convulsions, which produce so much

vicissitude in manufacturing towns.5

R.J.Morris draws attention to a different aspect of the city, writing 'Edinburgh was a

service and trading centre but it also gathered a significant industrial sector.' 6

Although the city may have escaped significant industrialisation nevertheless there

were many who were employed in small to medium sized industrial units and who

were just as vulnerable as factory w orkers t o
' mercantile convulsions.' Edinburgh

was, therefore, a city with its own distinctive features and social problems and if an

association between nutrition, morbidity and mortality does exist, the decade under

review might provide evidence in support of such a connection. The period between

1840 and 1850 was, in Edinburgh (as elsewhere in Britain), a decade when epidemic

disease was unusually common, there were typhus and relapsing fever epidemics in

1841-1844, typhus, relapsing fever and typhoid fever in 1847-1849, influenza in

1847-48, epidemics of measles and whooping cough in 1846-47 and cholera in

1848^9. It was also a time of economic hardship with a downswing in the business

4 M.Livi-Bacci, Population and Nutrition: An Essay on European Demographic History, (Cambridge,
1991), p.l8.
5 R.Q.Gray, The Labour Aristocracy in Victorian Edinburgh, (Oxford, 1976), p.l8; F.H.Groome,
(ed.), Ordnance Gazetteer ofScotland, (Edinburgh, 1886), p.534.
6 RJ.Morris, 'Philanthropy and Poor Relief in 19th Century Edinburgh', Melanges de L' Ecole
Francaise de Rome, 3, (1999), p.369.
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cycle which began in 1837 and lasted until 1842. A radical Edinburgh periodical
declared in 1840 that 'much distress prevails; thousands are everywhere out of

employment, and subscriptions have, in many places been raised to protect the

people from absolute starvation.'7 The potato blight caused major hardship between

1845 and 1847, although its effects lasted longer in the Highlands and Islands,

continuing into the 1850s. In 1847, there was another cyclical business depression

and, although Edinburgh was not industrialised to anything like the same extent as

Glasgow, nonetheless, the city suffered economically during the recession.

Urbanisation in Scotland was rapid. It has been estimated that of the ten largest

Scottish towns in 1851, immigration accounted for 53 per cent of the inhabitants, the

figure for Edinburgh being 49.7 per cent, both figures being based on the 1851

census.
9 The increase in population of the city (including the extended royalty) from

82,560 to 160,511 between 1801 and 1851 indicates a significant degree of

urbanisation.10 How much of this increase was due to permanent inward migration

cannot be calculated; census returns during the first half of the century 'were in

essence statistical summaries', information about place of birth was not at the time

thought to be important and enumerators simply recorded residence at the time of the

census.
u Devine and Withers who have studied temporary and permanent migration

from the Scottish highlands to lowland towns and cities make clear the difficulties

experienced in trying to make a quantitative analysis of this movement of people. n

It is difficult to quantify the extent of this migration but it is clear that this movement

ofpeople to a new and strange environment involved enormous social changes in day
to day living and particularly in eating habits. Oddy says that 'the displacement of

7 Tait's Edinburgh Magazine, March 1840, p.2O4.
8
N.Murray, The Scottish Handloom Weavers 1790-1850: A Social History, (Edinburgh, 1978),

pp. 122-151 is useful in this context.

T.M.Devine, 'Urbanisation', in T.M.Devine and R.Mitchison, (eds.), People and Society in Scotland
1760-1830, volume 1, (Edinburgh, 1988), pp.41-44.
10 The Statistical Account of Edinburghshire, (Edinburgh, 1845), p.650 gives the population as

163,726 in 1841 but does not specify boundaries. R.Rodger, The Transformation ofEdinburgh: Land,
Property and Trust in the Nineteenth Century, (Cambridge, 2001), p.23 is clear on this point, having
used census figures.
11 D.V.Glass, Numbering the People, (Farnborough, 1973), p.93.
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traditional foods from the diet and the alteration of food patterns is an essential part

of the process of social change that accompanies the spread of industrialisation and

urbanisation.'13 The three factors referred to above, unemployment, food shortages as

a result of poor harvests in the early 1840s and the loss o f the potato crop in the

middle years of the decade together with dietary change consequent on urbanisation,

were in action in Edinburgh during the 1840s; therefore, nutritional deficiencies are

likely t o h ave o ccurred. There were p hysicians and o ther p rofessionals in the c ity

who were concerned about the effect of the poor diet on which many were forced to

live and the contribution of these men will be addressed later. However, it was not

only the quantity of food that was increasingly of interest, the quality of food was

also being explored at this time using the new techniques of food analysis. These

analytical methods owed a great deal to the new discipline of organic chemistry

developed by men like Justus von Liebig (1803-73), professor of chemistry at

Giessen, whose research in the field of organic, physiological and agricultural

chemistry laid the foundations of the science of nutrition.1 The section that follows

will review the nineteenth century advances in nutritional chemistry and physiology,

assessing the position of the new science in Edinburgh.

The History and Development of the Science of Nutrition

This section is primarily concerned with the development of the science of nutrition

but will also address the state of nutritional knowledge in Edinburgh where there was

a growing interest in the chemistry of nutrition but little organized exploration of the

effects of poor diet on the health of the people. As will be shown later, Edinburgh

physicians did give dietary guidance to institutions in the city but on the whole this

kind of advice was intended for the individual. 15 Nutritional advice was not yet seen

T.M.Devine, The Great Highland Famine: Hunger, Emigration and the Scottish Highlands in the

Nineteenth Century, (Edinburgh, 1988), pp.192-211; C.W.J.Withers, Urban Highlanders: Highland
Lowland Migration and Urban Gaelic Culture, 1700-1900, (East Linton, 1998), pp.61-129.
13 D.J.Oddy,'The paradox of diet and health: England and Scotland in the nineteenth and twentieth

centuries' in A.Fenton (ed.), Order and Disorder: The Health Implications ofEating and Drinking in

the Nineteenth and Twentieth Centuries, (East Linton, 2000), p.45.
14 E.McCollum, A History of Nutrition, (Boston, 1957), p.92; A.Castiglioni, A History of Medicine,
(New York, 1947, translated from the Italian edition Milan, 1936 by E.B.Krumbhaar), pp.671 & 686.
15 I.Levitt, (ed.), Government and Social Conditions in Scotland 1845-1919, (Edinburgb.,1988), pp.35
& 36 which describe a diet prepared by Edinburgh physicians for the Charity Workhouse; A.Combe,
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as a key aspect of public health although in the 1840s there were physicians who

believed that lack of food was related to disease. On the other hand, one authority has

suggested that in the nineteenth century attitudes to food were concentrated more on

food adulteration than nutritional adequacy.
16 Food purity was increasingly a

common worry but there was also a growing awareness of the science of nutrition;

the advances in chemistry that enabled food to be analysed and so prevent food

adulteration were also used to investigate the chemical nature of food. This new

interest in nutritional chemistry arose from research being carried out both in

mainland Europe and Britain, but it was only in the 1840s that scientists began to

relate the chemistry of food to physiology and nutritional requirements. A.P.den

Hartog argues that there were two main approaches to the science of nutrition: there

was r esearch b ased o n p hysiology and chemistry and there was research that was

centred on epidemiology and its effect on the public health.17 It has been stressed that

'the chemistry of foods had been under investigation for many years, but the

investigation of physiological chemistry, or chemical physiology, became a

reasonably systematic scientific endeavour only around 1840, and its focus at that

time was on nutrition.'18 The groundwork and stimulus for this work was laid in the

1820s and 1830s by two men, an Englishman and an American. One of these was

William Prout (1785-1850), a London physician and scientist whose work changed

the way people thought about food. Prout was prominent also during the 1830s in the

debate on the relationship between science and religion as one of the eight scholars

who wrote the series of tracts, known as the Bridgewater Treatises, to which the Rev

Dr Thomas Chalmers was also a contributor. William Whewell (1794-1866),

scientist and theologian, author of the first treatise to be published (1833) explained

the purpose behind the tracts as an effort 'to lead the friends of religion to look with

The Physiology ofDigestion and the Principle ofDietetics, (Edinburgh, 1836), a treatise intended for

the medical practitioner and the interested layman.
16 R.Mitchison, 'Malnutrition in Scotland since 1700, and its Social Consequences', Bulletin of the

Societyfor the Social History ofMedicine, 38, (1986), p.l7.
17 H.Kamminga and A.Cunningham, 'Introduction: The Science and Culture of Nutrition, 1840-1940'

in H.Kamminga and A.Cunningham, (eds.) The Science and Culture of Nutrition, 1840-1940,

(Atlanta, Georgia, 1995), p.3; A.P.den Hartog 'Modem nutritional problems and historical nutrition

research, with special reference to the Netherlands', in H.J.Teuteberg, (ed.), European Food History:
A Research Review, (Leicester, 1992), p.57.
18 J.Morell and A.Thackray, Gentlemen of Science: Early Years of the British Association for the

Advancement ofScience, (Oxford, 1981), p.227 quoting W.Whewell, Astronomy and General Physics
with reference to Natural Theology, (1833).
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confidence and pleasure on the progress of physical sciences, by showing how

admirably every advance in our knowledge of the universe harmonizes with the

belief of a most wise and good God.'19 Prout was therefore recognised as an

outstanding scientist and as a man who could rationalise the often-conflicting claims

of science and religion. However, it was his work on animal chemistry that was of

the greatest importance, although the concept of the 'vital principle' did detract

somewhat from the rigour ofhis research. Porter described him in these terms:

Like most of his contemporaries, Prout was a vitalist who believed the

chemistry of living beings was altogether different from that of

unorganized materials, such differences being explained by a principle
of organization. Imbued by the Creator with a faculty little short of

Intelligence, this vital principle synthesized organic substances from

inorganic elements into combinations unlike those in the mineral

kingdom. Living s ystems c ould b e s ustained o nly b y the constant and

unremitting agency of the vital principle; otherwise death resulted,
releasing the atoms into their original inorganic state.20

In a lecture on food to the Royal Society of London in 1827 Prout first explained his

view that the objective of food analysis was 'to determine the saccharine, oily and

albuminous divisions in which the alimentary substances of the higher animals may

be comprehended...'. He suggested that these three constituents of foods, now called

proteins, carbohydrates and fats, were essential for human health, a statement

thought to be one of the earliest attempts to describe an adequate diet in chemical

terms.21 Prout, in his classification, used the term saccharine or saccharinous

substances for carbohydrates, oleaginous materials for fats and albuminous or

nitrogenous matter, proteins. His work was ofthe utmost importance for until then no

understanding of the chemical nature of food existed, it had been believed from the

earliest times that food contained only a single nutritional principlealiment. This

was the first time that food had been classified and its three main constituents, fats,

carbohydrates and proteins described. Prout also established that the stomach

contained hydrochloric acid, which acted in some fashion to dissolve these

compounds but the exact mechanism remained unknown until the publication of an

extraordinary piece of research in 1833.

Morrell and Thackray, Gentlemen ofScience, pp.226-227.
R.Porter, The Greatest Benefit to Mankind: A Medical History of Humanity from Antiquity to the

Present, (London, 1999), pp.332 & 323.
21 McCollum, A History ofNutrition, p.88.
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The process of digestion was not understood until William Beaumont (1785-1853), a

surgeon in the United States army, published the results of his work. In 1822

Beaumont was asked to treat Alexis St Martin, a young trapper, who had been shot in

the abdomen. Remarkably, considering the nature of the injury, the youth survived

but with an open track from the exterior of the abdominal wall to the interior of the

stomach, allowing observation and analysis of the digestive processes. Over several

years, Beaumont studied the response of the stomach lining to a variety of chemical

and physical stimuli, publishing his findings in 1833. 2 His Experiments and

Observations on the Gastric Juice and the Physiology of Digestion (1833), a

landmark in medical literature, confirmed the presence of hydrochloric acid in the

stomach, as Prout had claimed, and identified a ferment, which later analysis

identified as pepsin, an enzyme responsible for the breakdown of protein.23 The

importance of Prout's classification and Beaumont's observations on digestion in

stimulating interest cannot be overestimated. A new era of chemical research began

and was developed mainly in Europe.

There were several scientists in the Netherlands and Germany whose main research

interests lay in the field of physiological chemistry and who were actively

investigating the composition ofnutrients and how the body utilised food. One ofthe

most prominent of these was Gerrit Jan Mulder (1803-80), a Dutch physician and

professor of chemistry in Utrecht, who published what has been described as the first

scientific study on nutrition with a strong public health component. He did not

confine his observations to purely scientific matters and rejected middle class

prejudices on the imagined laziness of the labouring class, attributing their lack of

vigour to faulty diet. In 1838 he coined from the Greek the word protein, which

replaced the terms albuminous or nitrogenous matter and remains in use. Carl

Schmidt in 1844 made up the word carbohydrate to replace the term, saccharinous

22 W .Beaumont, Experiments and Observations on Gastric Juice and the Physiology of Digestion,
(Plattsburg, 1833).
23 Castiglioni, A History ofMedicine, p.686.
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substances, and this remains in use also.24 Jacob Moleschott (1822-1893), a Dutch

physician and pupil of Mulder, wrote several popular scientific works, the first on

nutrition entitled The Science of Foodstuffs, for the People, (1850). His writings

reveal his philosophy of the science and culture of nutrition; he wrote of 'the

importance of food and diet for the physical, intellectual and social well-being of

mankind.' For Moleschott, nutrition was not simply a science, he related his

scientific discoveries to philosophy and to liberal political ideas and he believed that

healthy eating was essential for the development of 'human well being, dignity and

freedom'25 These two Dutch scientists had only one equal in the field of

physiological chemistry, the German scientist, Justus von Liebig who, as suggested

earlier, has a genuine claim to have been the most influential of all in extending the

boundaries ofnutritional science.

Justus von Liebig (1803-1873), professor first at Giessen and later at Munich, began

to study the chemical processes of living organisms at the University of Giessen

during the 1830s; the publication of his work Animal Chemistry in 1842 is

considered to be the beginning of modern nutritional science, establishing him as a

major figure in this field. One of the British Association's most far reaching actions

was their request that Liebig should investigate agricultural chemistry. His Chemistry

and its Applications to Agricultural Physiology (1846) laid the foundations for the

sciences of soil chemistry and nutrition.26 He is credited with having established the

first practical chemistry teaching laboratory where he developed methods of organic

chemical analysis and in his hands 'the university laboratory was transformed ...into

a major teaching device, into a training ground for practical scientists, and into the

home ofresearch schools.'27 His approach was:

to assess quantitatively the relation between what was consumed as food,
chemically analysed, and what was expended as work and heat in the

4 den Hartog, ' Modern nutritional problems and historical nutrition research, with special reference

to the Netherlands', p.57 quoting G.J.Mulder, De voeding van Nederland in verband tot de volksgeest
[Nutrition in the Netherlands and the Spirit ofthe People], (Rotterdam, 1847).
25 H.Kamminga, 'Nutrition for the People, or the Fate of Jacob Moleschott's Contest for a Humanist

Science' in H.Kamminga and A.Cunningham, (eds.) The Science and Culture of Nutrition, 1840-

1940, (Atlanta, Georgia, 1995), pp.15- 41.
26 J.D.Bernal, Science in History, (London, 1954), pp.392 & 4 77; J.Von Liebig, Chemistry a nd its

Applications to Agricultural Physiology, (1846); W.H.Brock, Justus von Liebig. The Chemical

Gatekeeper, (Cambridge, 1997) is a modern analysis of Liebig's work.
27 Morell and Thackray, Gentlemen ofScience, p.347.
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animal and human body. This concern with work, in relation to physical
efficiency, remained central to much of nineteenth century nutritional

science, and could be readily adopted by the state to promote its interest

in having a strong army and navy and a productive labour force.28

His laboratory attracted students from many countries including Scotland and among

the Scotsmen who studied with him were, Thomas Thomson (1773-1852) and his

nephew, Robert Dundas Thomson, (1810-1864), both of whom taught chemistry in

Glasgow, Thomas Graham, Lyon Playfair and James Johnston, all members of this

'clan of Scottish chemists', who made sure that Liebig's methods were known to a

wider public. Liebig's seminal work, Organic Chemistry in its Applications to

Agriculture and Physiology, translated and edited by Playfair, was published in

September 1840 to coincide with the Glasgow meeting of the British Association.

The main thrust of his work was his contention that fats and carbohydrates were fuel

foods and that protein was a plastic food, which formed new tissue as the body grew

and replaced the tissue destroyed in muscular work. He taught that work involved the

breakdown of muscle and that its repair and renewal required rest and plastic food.

These conclusions about the singular qualities of protein had long term, and not

entirely beneficial, effects on nutritional thought and practice. 29

The work of Liebig, Mulder and Moleschott was crucial to the development of the

basic sciences of chemistry and physiology and in Britain the influence of the work

of Jonathan Pereira (1804-1853), a London physician who was among the first to

study and write on the subject of nutritional diets, was substantial. Pereira wrote of

Prout's 'beautifully simple and generally admitted classification into aqueous,

saccharine, albuminous and oleaginous', but criticised its limitations since there was

no mention of salt, which Pereira considered essential, or of lemon juice, 'one of our

most valuable anti scorbutic foods.'30 McCollum suggests that 'at the time of

publication of his treatise, no other writer had so carefully examined and weighed all

the experimental evidence available concerning the essential constituents of an

adequate diet.'31 Pereira's book is certainly extremely detailed; his analysis of the

28 Kamminga and Cunningham, 'Introduction: The Science and Culture ofNutrition, 1840-1940', p.5.
29 Porter, The Greatest Benefit to Mankind, p.324; McCollum, A History ofNutrition, pp.93 & 94.
30 J.Pereira, A Treatise on Food and Diet, (New York, 1843), p.v.
31 McCollum, A History ofNutrition, p.95.
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classes of alimentary principles included aqueous, mucilaginous, saccharine,

amylaceous, ligneous, pectinaceous, acidulous, alcoholic, oily, proteinaceous,

gelatinous and saline and a chapter on dietaries had eight sections with

recommendations for feeding children, sailors, soldiers, paupers, prisoners, the sick,

the insane and puerperal women.32

Much of the interest in the new science was at the outset limited to the notion of food

as fuel but in the politically turbulent 1840s the adequacy of the food supply became

an issue of great importance, especially in 1848, a time of revolutionary fervour in

Europe. The role of science and nutrition in promoting and achieving social change,

as advocated by men like Moleschott, was acknowledged by some but as yet the

relationship between food and physical health, although accepted as common sense,

was studied scientifically by few, Pereira being a notable exception. The extent to

which in Edinburgh this relationship was looked upon as a matter worthy of

investigation and discussion will form the subject of the next section.

Nutritional Science in Edinburgh

It is against this background ofresearch both at home and abroad that nutritional

knowledge and new theories on diet and health, in Scotland, and more particularly,

Edinburgh has to be viewed. There is no evidence that scientists in Edinburgh

considered that their research had any part to play in ensuring adequate food

supplies; nutritional chemistry was mainly a scientific discipline, with few if any

political overtones and, perhaps influenced by Liebig rather than Moleschott, it never

became a subject with far reaching implications for society. If there was a political or

economic dimension, this was manifested among political economists as a

Malthusian anxiety about the nation's ability to feed a growing population as much

as a concern for human dignity and freedom. It is impossible to say whether the men

with medical degrees who had studied chemistry and nutrition in Germany and who

taught and carried out research on returning to Scotland had any related political

views; if they had they did not express them publicly. There were men in Edinburgh

32 Pereira, A Treatise on Food and Diet, pp.vii-xvi.
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who did have opinions on the plight of the destitute and who expressed them

forcibly, William Pulteney Alison being the most notable, but the majority of

scientists and physicians avoided controversy.

The men with a particular interest in and knowledge of nutrition were William

Gregory and Robert Christison who during the 1840s held the chairs of chemistry

and materia medica respectively. In the Edinburgh school of medicine, a course of

lectures on dietetics was given by Robert Christison (1797-1882), later Sir Robert,

who was professor of materia medica from 1832 to 1877. He graduated MD,

Edinburgh, in 1819, studying thereafter in London and Paris where he developed an

interest in chemistry and toxicology. On his return to Edinburgh in 1822 he was

immediately appointed professor of medical jurisprudence, in time gaining a

distinguished reputation as a forensic scientist.33 His university course of lectures on

dietetics and his detailed records of cases of scurvy treated during the late 1840s are

a valuable source of material on nutrition and medical knowledge at this time.34

In his lectures on "Dietetics" Christison discussed food and nutrition in very general

terms, for example, he compared the nutritive qualities of oatmeal and wheat, he

criticised what he saw as the neglect of the potato in Germany and France and,

describing the nutritive qualities of milk, he commented: 'in Scotland with little else

than oatmeal, it forms the food of hard-working and thriving labourers.' Christison's

analysis of the cases of scurvy, which appeared in the city in 1847, will be discussed

in a later chapter. Christison was interested in chemical physiology but he was not an

original thinker or researcher in the rapidly developing field of organic chemistry.

William Gregory (1803-1858), the fourth son of James Gregory (1753-1821),

professor of medicine at Edinburgh from 1790 until his death in 1821, graduated at

Edinburgh in 1828. He succeeded Charles Hope as professor of chemistry at

Edinburgh in 1844 and was one of Liebig's 'earliest British disciples' and, like his

successor, Playfair, was a translator of his work. His successor, Lyon Playfair, later

Lord Playfair (1818-1898), had studied with Thomas Graham (1805-1869) a

33 J.D.Comrie, History ofScottish Medicine, (London, 1932), volume 2, pp.616 & 617.
34 Edinburgh University Special Collections, Christison Papers.

30



Glasgow graduate and professor of chemistry at University College, London and also

with Liebig in Giessen.35

These Scotsmen were all members of the chemistry section of the British

Association, the most influential scientific body of the time. It is unlikely therefore

that Christison was unaware of the new developments in nutrition and it is against

this background that his ideas on diet should be judged. In his lectures on diet

(c.1847) at the university many of his ideas and methods appear very similar to those.

of Jonathan Pereira, particularly the section devoted to the subject of dietaries. These

dietaries and their nutritional content will be examined in a later chapter.

My intention in this review of historical developments in nutritional chemistry has

been to demonstrate that Edinburgh scientists were involved in this expanding

discipline; Liebig's books had been translated into English by Gregory and Playfair,

men with influence and connections in Edinburgh academic circles. It is likely that

the bias in Liebig's work towards the importance of animal nutriment, particularly

protein, persuaded many experts in Scotland, as elsewhere, that animal food was

superior to all other foods. Liebig had become convinced, without confirmatory

evidence, that extract of muscle, especially beef, possessed special nutritional

qualities and he was so certain of this belief that he popularised his eponymous beef

extract, recommending it for patients suffering from weakness or those who were

convalescent. The preparation was extremely popular for many years, largely

because of his fame and reputation, 'until it was proved that the only value was in its

flavour.'37 The popularity of 'Liebig's extract of meat' is an example of a product of

no nutritional value gaining an undeserved reputation and as a result of Liebig's

advocacy many believed that animal protein was essential and by far the most

valuable item in any diet. This was certainly the case with Andrew Combe, an

Edinburgh physician and author of a text on digestion and dietetics, in which he

wrote, 'among the poorer classes ...diet being chiefly of a vegetable nature and

35 The biographical details are from the Dictionary ofNational Biography, Comrie, History ofScottish
Medicine, volume 2, pp.472 & 623-625 and Morell and Thackray, Gentlemen ofScience, pp.489491.
36 Edinburgh University Special Collections, Christison Papers, Tables of Nutriment in Various

Dietaries, (Edinburgh, 1854).
37 McCollum, A History ofNutrition, p.94.
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consisting of porridge, potatoes and soups with very little butcher meat, proves far

from adequate to carry on vigorous growth in the one [the child] or repair waste in

the other [the parent].'38 The defects in contemporary nutritional knowledge are clear

from Christison's lectures on dietetics; in a lecture entitled on 'The Proper Food for

Man in Various Circumstances of Life' gleaned from 'the best established modern

rules in dietaries' he recommends a diet for the person carrying out heavy physical

work. This he based on the training diet of prize fighters as c ommunicated t o S ir

John Sinclair of Lybster and published by him in his work on longevity. The main

object, Christison insisted, was 'to throw into the body as much animal food as the

stomach can digest.' He recommended beef and mutton as superior to veal and pork,

vegetable food was not considered suitable, but he allowed (in an addition dated

1850) that they could be eaten 'in small proportion, especially potatoes.' Fish was a

watery food and was not considered very nutritive. Perhaps the most harmful advice

was his claim that

even under great starvation, man will generally survive an extraordinary
length of time, without any other distinct disorder except some

diarrhoea, oedema and ulcer of the mouth provided he be so placed as

to be able to struggle for existence by travelling, or otherwise labouring,
in the open air; and when death takes place at last, it arises from gradual
excessive exhaustion, rather than positive disease39

In a reference to relapsing fever, however, he thought that unemployment among the

working classes 'occasioning' a lack of food was the prime cause of the disease.

Christison was later appointed by the Board of Supervision for the Relief of the Poor

in Scotland to advise the managers ofpoorhouses on diets for the inmates.40

This review of mid nineteenth century nutritional theory does not prove or disprove

whether doctors advising the various charitable institutions and dispensaries in

Edinburgh had any great interest in or deep knowledge of new developments in

chemistry, physiology and nutrition. There were physicians like William Alison,

Robert Christison and Andrew Combe who did have some special knowledge and

38 Combe, The Physiology ofDigestion and the Principles ofDietetics, p.249.
39 Edinburgh University Special Collections, Christison Papers, Faulty Food and its Effects.
40 The Board of Supervision was created under the terms of the Act for the Amendment and better
Administration of the Laws relating to the Reliefof the Poor in Scotland, 8 and 9 Vict, cap 83, 1845;
Levitt, (ed.), Government and Social Conditions in Scotland 1845-1919, p.35.
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expertise but they were the exception rather than the rule and, as has been shown,

their advice was not necessarily correct. Later in the century it became widely

accepted that health depended on adequate energy intake and that could be supplied

by any of the three main groups, carbohydrate, protein or fat with the proviso that

some p rotein w as e ssential. It w as o nly i n t he t wentieth c entury t hat the need for

hitherto unsuspected components, vitamins, minerals and trace elements, was

recognised. The likelihood is that Edinburgh doctors at this time were no better and

no worse than doctors in the rest of Britain, possibly with the exception of Jonathan

Pereira, as far as their knowledge of contemporary nutritional theory and practice

was concerned. The scientific developments in chemistry and physiology that helped

to shape their beliefs have been reviewed and the aim of the next section, therefore,

will be to review current nutritional science so as to place in context nineteenth

theory and practice.

Current Nutritional Theory

The main purpose of this section will be to describe current nutritional knowledge

and to review the dietary recommendations of present day authorities. The concepts

of nutritional essentiality and nutritional status will be defined and reference will be

made to the nutritional status of historical populations. Finally theories of the

interaction between malnutrition and disease will be examined with particular

emphasis on infectious disease. These reviews will allow comparisons to be made

between current and mid nineteenth century dietary practice and standards.

Before reviewing current theory and practice the terms nutrition and malnutrition

will be defined. Nutrition is the way the body uses food, the process by which

nutrients that are essential for growth and health are absorbed and provide the energy

that the body needs to maintain the metabolism, the circulation, respiration,

digestion, and cerebral function. Exercise in whatever form uses energy, also

provided by food, but even at rest the body uses energy in the physiological

processes referred to above. Malnutrition, strictly defined, means bad nutrition, but

has come to mean undernutrition, a change from a qualitative concept to a
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quantitative one and will be used in the latter sense in this thesis.41 The first and most

important questions to consider are how the body converts energy from food and

how that energy is used.

Plants and animals cannot create or destroy energy but they are able to change it

from one form to another. Plants unlike animals can make use of solar energy

directly by the process of photosynthesis, whereby solar energy is converted into

chemical energy, which is then stored by the plant. Animals cannot use solar energy

directly but they are able to use the chemical energy, bound in molecules of

carbohydrate, protein and fat, present in plants or animals. By the process known as

oxidation, carbohydrate, protein, fat and alcohol are converted into energy, c arbon

dioxide and water. The energy taken in as food is used to maintain body functions,

to perform, mechanical work, to sustain the tissues of the body and to promote

growth. However, the conversion of this chemical energy into mechanical energy is

an inefficient process with most of the energy lost as heat and only about 25 per cent

converted into mechanical work. A moderately active person will use about half of

this available 25 per cent in maintaining the body, this being the basic metabolic rate,

the remainder being used by the muscles in doing work.42

It is essential to be able to measure energy intake and output in order to recommend

suitable levels of nutrition for various ages, physical states and degrees of physical

activity. Accordingly two units of energy measurement have come to be used, joules

and calories, one calorie being roughly equivalent to four joules but in practice
nutritionists use larger units such as the kilocalorie which is equal to 1,000 calories.

Using this unit it has been calculated that the average daily energy intake in the

United Kingdom is 2450 kilocalories for men and 1680 kilocalories for women but,

of course, each person's energy requirement varies according to their level of activity

and to their basal metabolic rate. Even at complete rest energy is used up by the

activity of internal organs, the basal metabolism; the basal metabolic rate is therefore

defined as 'the rate at which a person uses energy to maintain the basic functions of

41 M.E.Lowenberg, Food and Man, (New York, 1974), p.164.
42 S ir S tanley D avidson, R.Passmore, J. F.Brock and A .S.Truswell, Human Nutrition and Dietetics,
(Edinburgh, 1975), pp. 15-42.
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the body.' In order to maintain the basal metabolism, the average adult will use about

1 kilocalorie every minute, approximately 60 per cent of the total daily energy

expenditure but the rate does vary from person to person with the young having a

proportionately higher basal metabolic rate and the old a lower rate.43

Energy balance is achieved when energy intake as food equals energy expenditure.

As h as b een emphasised, s lightly more than half of energy output is expended in

maintaining the body and the rest is utilised by the muscles in work, which may be

external work or work in supporting body posture or in moving the body. The energy

expended in carrying out external work is of course extremely variable as a person in

a sedentary occupation expends much less energy than one carrying out heavy

physical labour. Theoretically energy intake should balance energy output in order to

maintain the body in a healthy state and is measured in calories, by a formula devised

by W.O.Atwater (18441907) following dietary studies carried out in the United

States around 1900. Atwater measured the heat produced by foodstuffs burned in a

sealed container and in so doing obtained the familiar calorie values of food: four

calories for each gram ofprotein burned, the same for each gram of carbohydrate and

nine calories for each gram of fat.44

Many different formulae have been created to calculate the ideal food intake, usually

by recommending diets which contain a certain number of calories, the number

varying according to individual circumstances, for example, 2,500 calories for an

average sized male carrying out light physical work. One of the more accurate and

more complex is the Harris-Benedict formula which first estimates resting energy

expenditure having taken into account body weight, height, age and gender and bases

its recommendations accordingly. A simpler rule of thumb formula is often used in

which body weight in kilograms is multiplied by twenty five to give a figure for

resting energy expenditure in calories. To this figure a further 10 per cent is added

for the energy involved in digestion and an exercise factor which is variable, ranging

from 10 per cent for minimal activity to 40 per cent for the highly active. Using this

43 M.Eastwood, Principles ofHuman Nutrition, (London, 1997), pp.85 & 86.
44 Lowenberg, Food and Man, p.l87; McCollum, A History of Nutrition, pp.189 & 190; Davidson,
Passmore, Brock and Truswell, Human Nutrition and Dietetics, p. 18.
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equation the suggested calorie intake for a man weighing 80 kilograms, doing heavy

physical work, would be 3000 calories daily.45 Martin Eastwood, an Edinburgh

physician, in a recent work suggests that 5 to 7.4 kilocalories per minute is required

for someone carrying out moderate work, for example, general labouring with a pick
and shovel or heavy agricultural work; the figure he recommends for extremely

intensive labour, for example lumber work or furnace stoking, is 10 to 12.5

kilocalories per minute. In the case of the former there would be a daily calorie

intake of 3000 calories but for the latter the figure would be nearer 4000 calories per

j 46day.

There are occasions when the energy intake has to increase because energy output is

greater than normal; the food intake of children has to be sufficient to allow for

growth; in pregnancy extra energy is needed to enable foetal growth to take place
and to provide for the placenta; during lactation extra energy is required for the

production of milk. In a healthy human adult, the energy intake should, in theory,

equal output and failure to achieve this balance will result in wasting of the body, if

intake is less than output; if output is less than intake, fat will accumulate with

inevitable gain in weight.47 However, nutrition is not simply a matter of balancing

energy intake and output, there are other equally important factors to be considered

and these will be examined next.

The nutrients taken in as food include not only carbohydrates, proteins and fats,

whose importance was recognised as early as the 1820s, but also minerals and

vitamins. Each of these groups has specific functions in the body and no single food

contains all the nutrients essential for growth and health. All humans require the

same nutrients throughout life but in varying amounts that are influenced by age, sex,

body size, activity, state of health and heredity. 48 Carbohydrate, protein and fat are

45 C.H.Halstead, 'Evaluating Malnutrition' in M.E.Gershwin, J.B.German and C.L.Keen, (eds.)
Nutrition and Immunology: Principles and Practice, (Totowa, N.J, 2000), p. 15.
46 Eastwood, Principles ofHuman Nutrition, p.9O.
47 M.Livi-Bacci, Population and Nutrition, p.23.
48 Lowenberg, Food and Man, p. 165.
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the major energy containing constituents of food ind are referred to as the

macronutrients and these substances will be studied nex.49

The Macronutrients

The most common of the macronutrients is carbohydnte and this will be analysed

first. C arbohydrates p rovide most of the energy in alnost all diets and frequently

provide as much as 90 per cent and more of the energyneeds of the poor in the form

of cereals, rice and other plants. These provide a soiree of carbohydrate that is

cheap, relatively easy to produce and widely availahe and it was the successful

cultivation of cereals that allowed man to store food irom which to obtain energy

easily and rapidly.50 Most dietary carbohydrate in agriultural societies comes from

cereals whereas in industrial societies carbohydrae from sugar provides an

increasing amount of energy. This process had alreadybegun in the first half of the

nineteenth century as early as 1838 sugar had lecome worthy of comment,

Thomson writing that 'sugar has now become an essmtial p art o f the food of the

Europeans. It contains perhaps a greater proportion o' nourishment than any other

vegetable substance in the same bulk.'51 Although cabohydrate is of fundamental

importance as an energy source and is always a majorcomponent of the diet it does

not appear to be a dietary essential. In other words, nan can survive in reasonably

good health on a diet of meat alone, as was shown b] the experience of the Arctic

explorer, Stefansson who with a colleague was fored to live for a year on meat

alone and survived in good health.52

The second of the macronutrients is protein which contibutes less than 20 per cent to

the energy value of the diet and commonly forms between 10 and 20 per cent of the

49 D.A.Troyer and G.Fernandes, 'Caloric Intake: Sources, Deflciacies, and Excess An Overview'
in M.E.Gershwin, J.B.German and C.L.Keen, (eds.) Nutrition and Immunology: Principles and

Practice, (Totowa, N.J., 2000), p.35.
50 Troyer and Fernandes, 'Caloric Intake: Sources, Deficiencies, nd Excess An Overview', pp.35
&36.
51 McCollum, A History of Nutrition, p.87 quotes T.Thomsorj Organic Chemistry of Vegetable
Bodies, (1838), p.648. Thomas Thomson, (1773-1852), born at Cieff, graduated MD at Edinburgh in
1799 and became Professor of Chemistry in the University of Glagow in 1817.
52 Davidson et al, Human Nutrition and Dietetics, p.48 quotinj W.S.McClellan and E.F.Du Bois,
Journal ofBiological Chemistry, 87, (1930), p.651.
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total. As an energy source, protein is of secondary importance but it is essential for

the formation and maintenance o f t he p rotein o f t he b ody. E very cell i n t he b ody

contains protein, which is broken down regularly and has to be replaced by new

protein from food. Carbohydrate can be metabolised by the body to create fat, and

carbohydrate can be produced from protein but protein can come only from the

protein in food. The tissues of the body are constantly undergoing repair and

renewal, a process involving protein replacement at a rate greater than the normal

dietary intake with the shortfall being made up by the reutilisation o f o Id protein.

Proteins in food are broken down into their constituent amino acids by the processes

of digestion; it is these amino acids that are required by the young for growth and are

essential for tissue restoration during the continual process of breakdown and

renewal. Plants can synthesise amino acids but animals cannot and are therefore

dependent on external sources for the nine essential amino acids that are said to be

'nutritionally relevant.'53 Low protein levels in cells and organs are the result of low

protein or amino acid intake and affect function with the result that in the young,

growth falters and may cease; in all individuals, increased morbidity and eventually

death occurs if the dietary deficiency is not corrected. In the course of the body's

normal physiological functions, protein and amino acids are turned over and some

are lost by excretion; to maintain positive protein and amino acid status these losses

have to be balanced by dietary intake. There is also an important qualitative element

to protein metabolism in that nine essential or indispensable amino acids must be

provided b y food to ensure s atisfactory nutritional status. This qualitative element

has been defined thus:

The qualitative requirement for protein is defined as the lowest level of
intake that will balance the losses from the body in persons maintaining
energy b alance and a modest level ofphysical activity. In the case of
children and pregnant and lactating women the requirement also includes
the needs associated with the deposition of protein in tissues or the
secretion of milk at rates consistent with good health.54

The foods that provide protein are meat, fish and pulses with cereals as average

providers and fruit and vegetables low. The complexity of protein metabolism is

53 V.R.Young, 'Protein and Amino Acids' in M.E.Gershwin, J.B.German and C.L.Keen, (eds.)
Nutrition and Immunology: Principles and Practice, (Totowa, N.J., 2000), p.49.
54 Young, 'Protein and Amino Acids', p.54.
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reflected in the many calculations, equations and figures that have been used to

recommend protein requirements. The daily protein intake recommended by the

World Health Organisation is calculated according to age and physiological status,

thus 1.47 grams per kilogram body weight for a six month old infant, 0.75 grams per

kilogram body weight for a full grown adult, during pregnancy and lactation as much

as 16 grams extra protein daily is recommended.55 The British standard

recommendation is 69 grams of protein daily compared to that of the United States,

which advises 56 grams daily, levels much lower than those advocated earlier in the

twentieth century, when protein was still thought of much as it had been during the

nineteenth century, influenced by the work of Liebig. Another authority advocates as

a safe target for daily protein intake one in which 10 per cent of the body's energy

intake comes from protein.56 Livi- Bacci argues that the wide variations in present

day advice as to safe daily protein intake are the result of 'an incomplete

understanding of the precise relationship between nutrition, health and sickness.'57

Protein is nutritionally indispensable, providing the nine essential amino acids that

the body cannot synthesise. If protein intake is low a deficiency of protein in the cells

results and function deteriorates. In the young growth is affected and in the adult,

unless the protein deficit is corrected, increasing debility occurs and death is the

outcome. The amount of protein needed varies according to age and state of health.

These recommendations apply to healthy individuals only, the protein needs of the

sick being greatly increased. Many diseases increase the metabolic rate, infection

being a typical and dramatic example in which fever is a sign of the increased

metabolic turnover; as the metabolic rate rises body protein is used as fuel and at the

same time there is both an increased utilisation of protein and a decrease in the

appetite for food. When this happens to someone whose nutritional status is already

compromised the effect can be catastrophic.59

55 Young, 'Protein and Amino Acids', p.55 in which he quotes the recommendations of a joint Report
of the Food & Agriculture Organisation and the World Health Organisation, (1985).
56 Davidson et al, Human Nutrition and Dietetics, p.70.
57 Livi-Bacci, Population and Nutrition, p.29.
58 Young, 'Protein and Amino Acids' p.55 quoting World Health Organisation, 'Energy and Protein

Requirements', Technical Report series 724, (Geneva, 1985).
59

A.E.Harper, 'Defining the Essentiality of Nutrients,' in M.E.Shils, J.A.Olson, M.Shike and
A.C.Ross, (eds.), Modern Nutrition in Health and Disease, (Baltimore, 1999), p.44.
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The third of the group of macronutrients is fat which has a high energy value

yielding twice as many calories per unit of weight as carbohydrate or protein; it is a

concentrated source of energy and, moreover, enjoyable because fat gives flavour to

food and increases its palatability. Fat includes not only the distinct, visible fats such

as butter, margarine, lard and vegetable oils, but also less obvious fats found in some

foods a s an emulsion o r i n the t issues, m eat b eing an example. Dietary fat varies

from 35 to 45 per cent of the calorie intake in more prosperous countries to 15 per

cent or less in economically poorer countries. It is now thought that the minimal

requirement for fat may be very low and it has been suggested that 'in any country

social requirements of fat for good living are far higher than physiological

requirements for good health.' 60 In the thirty years since that assessment was made,

research has shown that the quantity of fat is not the sole criterion, certain fatty acids

are beneficial to health and play a significant role in the prevention of cancer and

cardiovascular disease.61

The Micronutrients

The three macronutrients, carbohydrate, protein and fat are not the o nly important
elements in the diet, trace elements, minerals and vitamins are needed for vital

cellular function. These three make up the group known as the micronutrients, named

because the amount required by the body to maintain health is much less than that of

carbohydrate, protein and fat. The quantity of trace elements necessary is extremely
small whereas certain minerals such as calcium, phosphorus, magnesium and

potassium are needed in considerably larger amounts. There are fifteen trace

elements considered to be essential for health: iron, zinc, copper, selenium,

chromium, iodine, fluoride, manganese, molybdenum, boron, nickel, silicon,

vanadium, arsenic and cobalt. Many have multiple roles but several have specific

functions; for example, iron is needed in the synthesis of haem, an essential

component of the blood, facilitating oxygen transport. Bread, fruit and vegetables are

good sources of the mineral but the iron contained in meat is a major source being

60 Davidson et al, Human Nutrition and Dietetics, p.88.
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absorbed more readily because much of it is in already in the form of haem. Iodine is

essential for normal thyroid function and is well absorbed from food, the only rich

source being seafood; fruits, vegetables, cereals and meat do contain iodine in small

amounts but the quantity is variable, being determined by the environment in which

the substance is grown. Iron, zinc, copper and selenium have an important effect on

the function of the body's immune system and therefore on the response to infectious

disease.

The final group of dietary constituents to be considered is a group of chemicals

which have become known as vitamins, defined 'as organic substances present in

minute amounts in natural foodstuffs that are essential to normal metabolism, the

lack of which causes deficiency diseases.' 62 This definition, although accurate and

useful, could apply equally to several nutrients, for example, amino acids and fatty
acids. It is the lack of any similarity in the chemical structure of vitamins and their

varied functions which makes classification difficult and this definition is a useful

way of describing these important substances. Another way of defining them is as 'a

diverse array of molecules, which have equally diverse functional roles.' 63 The

existence of such dietary factors had long been suspected but evidence was lacking
until F.G.Hopkins (1861-1947), an English scientist, in 1906 showed that young

animals failed to grow when fed on purified nutrients. He wrote ' "there are many

minor factors in all diets, of which the body takes account. In diseases such as

rickets, and particularly in scurvy, we have had for long years knowledge of a

dietetic factor; but though we know how to benefit these conditions empirically, the

real errors in the diet are to this day quite obscure.'" 64 There are two groups of

vitamins, separated according to their solubility in fat or in water, the type of

solubility affecting the relative degrees of absorption and transport within the body
and the sites at which absorption takes place. In the fat-soluble group are vitamins A,

DE and K; in the water-soluble group are vitamin C (ascorbic acid), vitamin B2

61 Troyer and Femandes, 'Caloric Intake: Sources, Deficiencies, and Excess An Overview', p.37.
62 R.Rucker, 'Vitamins', in M.E.Gershwin, J.B.German and C.L.Keen, (eds.) Nutrition and
Immunology: Principles and Practice, (Totowa, N.J, 2000), p.75.
63 Rucker, 'Vitamins', p.95.
64 McCollum, A History of Nutrition, p.209 quoting F.G.Hopkins, 'The Analyst and the Medical
Man', The Analyst, 31, (1906), p.659.
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(riboflavin and thiamin), vitamin B5 (niacin), vitamin B6 (pyridoxine), vitamin B12

(various cobalamines), folate, biotin and pantothenic acid. It is not proposed to

describe in detail the history of the identification, the function and the availability in

nature of all the vitamins but to concentrate on those which have been identified in

dietary analyses and by case records as deficient in certain diets in Edinburgh during
the 1840s. Vitamin D will be referred to in this exercise in view of its role in the

immune response although it is not intended to investigate the incidence of its

deficiency and that of rickets during this time.

If it is not easy to define vitamins, their nomenclature is equally confusing, a

confusion that has arisen for historical reasons. When each was discovered it was

given a letter and only with the identification of the structure of the compound was it

given a chemical name. The discovery in 1913 by E.V.McCollum (1879-1967) and

M.Davis (1888-1967) of two factors, essential for normal growth, which at first they
called fat soluble A and water soluble B was the first step and the identification of C,

D, E soon followed.65 Both the letter and chemical names continue to be used and are

interchangeable. The term "vitamine" was coined in 1911 by C.Funk (1884-1967), a

Polish biochemist, but was soon changed to vitamin and from about 1920 the

alphabetical suffixes were added.66 Funk put forward his theory, later shown to be

correct, that beriberi, scurvy, pellagra and possibly rickets were caused by a

deficiency in the diet of '"special substances which are of the nature of organic

bases, which we will call vitamines.'" 67

The first of this group to be described is Vitamin A which is not a single chemical

compound but a group of fat-soluble compounds of which retinol or pre-formed
vitamin A is one of the most active and is found in animal foods such as liver, milk

and eggs; fish is a ready source and many plants also provide a precursor. Dark

coloured pigments, provitamin A carotenoids, which the body converts to vitamin A,

are present in carrots, spinach, kale, turnips, tomatoes, oranges and other fruits and

vegetables to the extent that about 30 per cent of the body's vitamin A comes from

65 Lowenberg, Food and Man, p. 184; McCollum, A History ofNutrition, pp.209-219; Davidson et al,
Human Nutrition and Dietetics, p. 142.
66 Porter, The Greatest Benefit to Mankind, p.554; Castiglioni, A History ofMedicine, pp.955-957.
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this source. The vitamin is important in vision, bone growth, cell function and the

maintenance of the surface lining (the mucosa) of the lungs, the urinary tract and the

intestines. The integrity of these surface linings is a vital first line of defence against
bacteria and viruses and its loss has serious consequences. It has an essential role

also in the immune system and in the function of white blood cells when fighting
infection. Deficiency is rare in the developed world, appearing only after a prolonged

period without dairy produce or vegetables but in the developing world deficiency is

not uncommon and is responsible for childhood xerophthalmia and blindness. The

damaged surface lining of the lung allows micro-organisms to invade and since the

immune response is also compromised what might have been a mild infection can

become lethal. Deficiency has been associated with an increase in the severity of

respiratory syncytial virus infection which causes lower respiratory infections and is

responsible for worldwide epidemics every year. It is thought that damage to the

lung and the immune system is the reason that measles becomes deadly in children

deficient in vitamin A.69 It is now recommended that Vitamin A is given to patients
with measles who are ill enough to require hospital admission, a measure that has

reduced the mortality in such cases from 5 per cent to 1.6 per cent. In Asia infants

with low vitamin A levels have an increased incidence of respiratory infections and

diarrhoea and several studies have shown that routine periodic administration of

vitamin A reduces mortality from these and a number of other causes in infants and

children. 70 The effect of possible vitamin A deficiency on infection in children and

adults in Edinburgh will be discussed in a later chapter.

The D vitamins are a group of fat soluble chemicals, one of which can be synthesised
in the skin from the action of ultra violet light. There are also small amounts in dairy
produce but many people obtain their vitamin D from sunlight, the only rich sources

67 McCollum, A History ofNutrition, p.217 quoting C.Funk, Journal ofState Medicine, 20, (1912).
68 M.A.Beck, 'Nutritional Effects on the Pathogen Genome and Phenotypic Expression of Disease' in
M.E.Gershwin, J.B.German and C.L.Keen, Nutrition and Immunology: Principles and Practice,
(Totowa, N.J., 2000), p.458.
69 Vitamin A and Carotenoids, (www.cc.nih.gov/ccc/supplements/vita.html), accessed 10 May 2002.
70 N.W.Solomons and G.T.Keusch, 'Childhood Illnesses: Vaccinations, and Nutritional Status' in
M.E.Gershwin, J.B.German and C.L.Keen, (eds.), Nutrition and Immunology: Principles and
Practice, (Totowa, N.J., 2000), p. 189 citing G.D.Hussey and H.Klein, 'A randomised, controlled trial
of vitamin A in children with severe measles', New England Journal of Medicine, 323, (1990),
pp. 160-4.
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of vitamin D being the liver oils of fish, hence the provision of cod liver oil to

children during World War II. Vitamin D is needed for the formation of normal bone

and lack adversely affects bone growth causing rickets. The D vitamins also

influence the development of blood cells that have a role in combating infection. The

theory that a poor environment was the cause of rickets was disproved by E.

Mellanby (1884-1955) in 1919 when he showed that certain dietary constituents,

especially cod liver oil, had an anti-rachitic capability and that rickets was a

deficiency disorder.71 The dietary factors were identified in 1926 and 1927 by
A.F.Hess, O.Rosenheim, T.A.Webster and M.Weinstock after earlier work by
P.G.Shipley, E.A.Park and E.V.McCollum had revealed the therapeutic value of

sunlight in rickets.72

Vitamin E is the generic term given to a group of chemical compounds, tocopherols,
'that exhibit functional activity in biological or chemical tests of antioxidation'.73
The discovery of this dietary factor in 1922 is credited to H.M.Evans (1905-83) and

K.S.Bishop (1889-1976); Evans and his co-workers G.A.Emerson and H.P.Emerson

isolated and identified the active principle in 1936.74 Themost active form ofthe

vitamin is found in plant oils, particularly in germ seeds, eggs, cereals and some

green vegetables such as broccoli. Their role as anti-oxidants helps to protect against
cardiovascular disease but signs of deficiency in the human are not obvious, although
recent research suggests that vitamin E is important for the immune system.75

Among the water-soluble group, vitamin C (ascorbic acid) acts as an anti-oxidant

and an anti-scorbutic, hence its importance in the human. Its distribution is limited,
the richest sources being citrus fruits, currants, berries and green vegetables with root

vegetables and potatoes containing smaller amounts. The potato is an important
source in many European countries because of the quantity eaten daily and often

forms a large part of the total intake. The best animal sources are liver and fish roe,

71 McCollum, A History ofNutrition, p.275; Porter, The Greatest Benefit to Mankind, p.555.72 McCollum, A History ofNutrition, pp.283 & 285.
73 Rucker, 'Vitamins', p.82
74 Porter, The Greatest Benefit to Mankind, p.556; McCollum, A History ofNutrition, pp.360 & 365.
75 Rucker, 'Vitamins', p.82; C.Galperin, G.Fernandes, R.M.Oliveira and M.E.Gershwin, 'Nutritional
Modulation of Autoimmmune Diseases' in M.E.Gershwin, J.B.German and C.L.Keen, (eds.),
Nutrition and Immunology: Principles and Practice, (Totowa, N.J., 2000), p.315.
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evidently the reason why the Eskimos, until recent times living on a diet wanting
fruit and vegetables, did not develop scurvy.76 Deficiency causes scorbutic gingivitis
and the other manifestations of scurvy, which will be discussed in a later chapter,

stressing the work of James Lind, hi the nineteenth century A.Hirsch (1817-94)
demonstrated the antiscorbutic properties of the potato and by the second decade of

the twentieth century the antiscorbutic factor had been recognised as an essential

element of the diet. A.Szent-Györgyi (1893-1986), W.A.Waugh and C.G.King

(1896-1988) are credited with isolating the active principle and the Lancastrian,

W.N.Haworth (1883-1950), established its chemical structure, later synthesizing
vitamin C in the laboratory and naming the compound ascorbic acid because of its

antiscorbutic properties. Haworth, King and Szent-Györgyi were awarded the Nobel

Prize for their work on ascorbic acid.77

The B vitamins, thiamin, riboflavin, niacin, pantothenic acid, biotin, folacin, Vitamin

B6 and cobalamin are a diverse group of compounds with equally diverse functions

and are widely distributed in plant and animal foods. There are several clinical

syndromes associated with deficiency ofthe B group ofvitamins. Beriberi results

from thiamine deficiency, a syndrome associated with certain methods of cooking

rice; in Europe, alcoholics are the only group in which thiamine deficiency is

commonly seen but biochemical evidence of thiamine deficiency has been reported
in the elderly living at home subsisting on an inadequate diet.78

Vitamins therefore represent a broad range of chemical compounds with diverse

functions in human metabolism. The absence or lack of these substances not only
causes specific deficiency disorders such as scurvy but also results in less obvious

but potentially serious malfunction of the immune response. Vitamin deficiencies

most often occur in a monotonous diet based on a restricted food supply and it is on

such deficiencies and curtailed food sources in Edinburgh in the 1840s that

succeeding chapters will concentrate.

76 Davidson et al, Human Nutrition and Dietetics, p. 161.
77 McCollum, A History ofNutrition, pp.255-264; Porter, The Greatest Benefit to Mankind, p.556;
T.K.Basu and J.W.Dickerson, Vitamins in Human Health and Disease, (Wallingford, 1996), p.3.
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This review of the macronutrients, carbohydrate, protein and fat, and the

niicronutrients, the minerals and the vitamins, all ofwhich are essential to health,
does not complete the analysis of nutritional needs. The difficulties encountered in

the assessment of nutritional status and the concept of nutritional essentiality will

now be considered.

Nutritional Essentiality and the Interaction between Nutritional Status and

Disease

Calculations of daily food intake do not give any information as to nutritional status,

a complex subject and one for which many techniques have been employed in its

evaluation. For example, measurements of the body's tissue nutrient reserves can be

considered as true indicators of nutritional status whereas 'dietary intake data reflect

only the likelihood of low (or high) intake and the consequent risk of undernutrition

(or overnutrition).' 79 Dietary intake can appear adequate but nutritional status may

in fact be poor if the person's energy needs exceed intake; such an imbalance can

arise if there is high energy output at work or if extra energy is required to combat

illness. Nutritional status is the outcome of nutrient intakes since conception,
balanced against the demands on those nutrients for health, growth, work, play,
warmth and happiness.

Nutritional science allows current researchers to study the nutritional status of

historical populations whose theoretical average nutritional requirements can be

estimated once the age and sex structure of the population has been taken into

account. Such an exercise has been carried out by Livi-Bacci for 'a range of

populations, imagined and real, historical and contemporary.'80 He found that the

differences in theoretical requirements for three historical populations and for three

theoretical populations studied were not marked. Using the United Kingdom

78 Basu and Dickerson, Vitamins in Human Health and Disease, pp.21 & 22.
79 K.H.Brown, 'Application and Interpretation of Commonly Used Nutritional Assessment
Techniques' in M.E.Gershwin, J.B.German and C.L.Keen, (eds.), Nutrition and Immunology:
Principles and Practice, (Totowa, N.J., 2000), p.3.
^Livi-Bacci, Population and Nutrition, p.25.
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recommended standards for present day diets, the average daily calorie requirements
for the three theoretical cases were 2,147 calories, 2,195 calories and 2,272 calories

per day. The figures for the three historical examples, Tuscany in 1427, England in

1681, and England in 1821 were 2,153, 2,252, and 2,178 respectively. Livi-Bacci

wrote 'if we ignore variations in distribution, we can conclude that a population
which could rely on a normal consumption of 2,000 calories per head would have

been, in centuries past, an adequately fed population, at least from the point of view

of energy.' 81 As he infers, the fact that a population was adequately fed in terms of

energy does not prove that it had a good nutritional status. It is relatively simple to

calculate the calories available to population groups but assessment of the nutritional

status of the population in question and the balance of essential constituents in their

diet is much more difficult.

An average daily intake of 2000 calories supplies sufficient energy for all but the

most active but without a breakdown of the constituents that furnish these calories no

accurate assessment of the diet can be made. It is essential that a diet contains the

elements that are fundamental to health, namely, protein, certain fats, vitamins, trace

elements and minerals; if any of these is absent or deficient 'pathological conditions

may arise and worsen, no matter how high the calorie intake may be.' 82 Harper,
discussing nutritional essentiality, suggests that there were some pre-nineteenth
century descriptions of disease which hinted at this notion, one of them being Lind's

discovery t hat c itrus fruits p revented sc urvy. T he concept o f e ssential foods arose

from observations that particular diseases could be prevented by the addition of

certain substances to the diet, the basis of another early experiment on food

essentiality, this time in France. Food scarcities in the early years of the nineteenth

century was the motivation for the setting up in 1815 of the French Gelatin

Commission to establish whether the gelatin extracted from bones could replace meat
in the diet of the poor. The physiologist employed by the Commission, F.Magendie
(1783-1855), found that dogs could not live on gelatin alone or on bread and gelatin

81

8 Livi-Bacci, Population and Nutrition, $.21.
Livi-Bacci, Population and Nutrition, pp.23-27.
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but they survived when protein was added to their diet and from these observations
0-5he concluded that protein was an essential element.

The concept of nutritional essentially has been defined by Harper whose five criteria

of essentiality are:

1) The substance is required in the diet for growth, health and survival.

2) Its absence from the diet or inadequate intake results in characteristic signs of a

deficiency disease and, ultimately, death.

3) Growth failure and characteristic signs of deficiency are prevented only by the

nutrient or a specific precursor of it, not by other substances.

4) Below some critical level of intake of the nutrient, growth response and severity
of signs of deficiency are proportional to the amount consumed.

5) The s ubstance i s n ot s ynthesized i n t he b ody and i s r equired for s ome critical

function throughout life.84

These five criteria define nutritional essentiality, the earliest evidence of which were

Lind's discovery that lemon juice cured scurvy and Magendie's observation that

protein was indispensable. By 1850, several mineral elements, calcium, potassium,
sodium, iron and chloride had been recognised as essential, largely through the work

of Liebig but not all of Liebig's opinions were correct; he argued that carbohydrate,
fat and protein together with a few minerals were sufficient for a nutritionally
adequate diet but also that only nitrogenous foods had real nutritional value. Such

was his eminence that few were prepared to disagree with the result that many of his

principles, now known to be wrong, dominated nutritional thinking for much of the

nineteenth century. It is now accepted that the essential nutrients include nine amino

acids (derived from protein), vitamin A, the eight compounds in the B group of

vitamins, vitamins C, D, E, K, certain fatty acids, minerals, trace minerals,
electrolytes (sodium, potassium and chloride) and energy sources.85

It has been said that the complexities of protein metabolism are such 'that there is a

great deal of uncertainty and imprecision attached to the amino acid requirement

83 McCollum, A History ofNutrition, pp.86 & 87.

85
Harper, 'Defining the Essentiality of Nutrients', p.5.
Harper, 'Defining the Essentiality of Nutrients', p.4.



values for all age groups.' However, there is no such uncertainty about the effects

of a lack of protein on the health of the individual and, in particular, the child.

Protein-energy malnutrition (PEM) is the term used for the clinical condition that

results when dietary protein is insufficient for the body's needs. Malnutrition and

PEM are frequently used interchangeably, with good r eason for the one is seldom

found without the other. PEM is a misnomer since there is often a co-existing
deficiency of other essential dietary constituents, such as vitamins, minerals and trace

elements. The clinical features of PEM are complex and follow not only from a

failure of protein synthesis with dysfunction of various organs but also from the

biochemical effects of vitamin and mineral deficiencies.87 At one end of the

spectrum is marasmus, a condition of partial starvation in children (the equivalent of

starvation in adults), resulting from prolonged lack of dietary energy, protein and

other essential nutrients. Wasting of the limbs from muscle atrophy and a shrivelled

"old man" face are among the most obvious signs of the condition. The potential for

a vicious circle of diminishing nutritional status and decreased resistance to infection

is seen in protein energy malnutrition. Loss o f appetite and mobilisation of tissue

nutrients to combat the infection reduce nutritional status still further and, in turn,

damage to the immune response permits a higher level of infection than might
otherwise have been the case. Thus a relatively mild infection like measles can

become a dangerous illness with a high mortality rate in a malnourished child.

Nutritional status can be defined as the balance between food intake and energy

output but there are other elements which have to be taken into account. An

individual in less than perfect health may use energy to feed parasites and fight
infection in addition to that expended in physical activity and in the maintenance of

basic metabolism. Therefore, someone carrying out hard physical labour while

combating parasitic and low grade or chronic bacterial infection on a diet rich in

calories may actually have a poor nutritional status. A person free of disease and not

carrying out physically demanding tasks, while existing on a meagre diet, may have

good nutritional status. This downward spiral from the interaction of malnutrition

86 Young, 'Protein and Amino Acids' p.62.
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and disease, when infection diminishes nutritional status, a state which in turn may
increase susceptibility to further infection, has led to the concept of synergy, a

condition that can exist not only between malnutrition and disease but also between

disease and disease.88

It was not until 1959 that the case for the interaction between nutrition and infection

was argued scientifically by Scrimshaw and his colleagues. Their groundbreaking
article was followed in 1968 by their World Health Organisation monograph, which

confirmed their 1959 conclusions and brought their findings up to date.89 These and

later studies showed that 'the concept that malnutrition adversely affects immune

responses' was correct. The nature of the relationship is highly complex and is still

not fully understood but there is general acceptance of the notion that malnutrition

has an unfavourable influence on the body's ability to combat infection. Poorly
nourished individuals rapidly exhaust protein and calorie reserves in the process of

fighting infection. This 'synergistic package', a vicious cycle of under nourishment

and infection, is the cause of the high morbidity and mortality of populations in the

developing world and, as Taylor suggests, the idea that 'the behaviour of most

diseases is shaped by the nutritional state of the affected host,' is now widely
accepted.90 In 1982 a multi-disciplinary conference of historians, demographers,
nutritionists and economists concluded that synergy between malnutrition and

disease did exist, that all infections adversely affected nutritional status and that

malnutrition could reduce resistance to infection and thereby increase the severity of

many infections. The conference grouped infections according to the degree of

synergy thought to exist; smallpox, plague, typhoid, yellow fever and poliomyelitis

87 C.A.Jolly and G.Fernandes 'Protein Energy Malnutrition and Infectious Disease' in M.E.Gershwin,
J.B.German and C.L.Keen, (eds.), Nutrition and Immunology: Principles and Practice, (Totowa, N.J.,
2000), p.l95; Davidson et al, Human Nutrition and Dietetics, pp.70 & 306.
88 J.Walter and R.Schofield, 'Famine, disease and crisis mortality in early modern society' in J.Walter
and R.Schofield, (eds), Famine, Disease and the Social Order in Early Modern Society, (Cambridge,
1989), pp.17 & 18.
89 N.W.Solomons and G.T.Keusch, 'Clinical Issues: Childhood Illnesses, Vaccinations, and
Nutritional Status', p.l81; N.S.Scrimshaw, 'Interaction of Nutrition and Infection', American Journal
ofMedical Science, Til, (1959), pp.367-403.
90 A.G.Carmichael, 'Infection, Hidden Hunger and History' in R.I.Rotberg and T.K.Rabb (eds.),
Hunger and History: The Impact of Changing Food Production and Consumption Patterns on
Society, (Cambridge, 1983), p.51; C.E.Taylor, 'Synergy among Mass Infections, Famines, and
Poverty', in R.I. Rotberg and T.K.Rabb (eds.), Hunger and History: The Impact of Changing Food
Production and Consumption Patterns on Society, (Cambridge, 1983), pp.285-303.
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were considered to be so virulent that nutritional status has little influence on

outcome; with measles, diarrhoea, tuberculosis, cholera there was thought to be a

high degree of synergy; typhus, diphtheria and influenza were considered to be

variable or equivocal in their response to nutritional status.91 Over the following
twenty years research into the body's defence mechanisms against infection

including the function of immune response has confirmed these conclusions and this

will be discussed later.

Malnutrition is often equated with under nutrition, but its true meaning, as defined

earlier, is "bad nutrition" especially in the context of 'unbalanced nutrition.' When

considering protein and energy nutrition there is a range of clinical syndromes
caused by both dietary imbalance and deficiency, for example, nutritional marasmus

from pure protein lack, kwashiorkor which appears when protein and energy are both

deficient, with protein lack the greater. These are gross manifestations of

macronutrient lack but now deficiencies of micronutrients and the specific needs of

the immune system are receiving attention. It is these less florid presentations that

have been subjected to scrutiny in recent years as scientists investigate the

relationship between nutrition and immunology. The authors of a recent text on

nutrition and immunology wrote:

The last twenty years have seen an explosion in research, expanding on
the molecular requirements of the immune system. From the role of
minerals and cofactors in transcriptional regulation of immune
maturation, through the specific protein, vitamin, and lipid needs of
immune responses, to the increased demand for antioxidant protection
and tissue repair created by the consequences of immune activation,
these fields of the molecular nutrition of the immune system are the
focus of multiple chapters in the text.92

Early research into the relationship between malnutrition and immune function

concentrated on antibody mediated immunity but now the focus is on other

91 RJ.Rotberg and T.K.Rabb, 'The Relationship of Nutrition, Disease and Social Conditions: A
Graphical Presentation' in RJ.Rotberg and T.K.Rabb, (eds.), Hunger and History: The Impact of
Changing Food Production and Consumption Patterns on Society, (Cambridge, 1983), pp.305-308.
This view is also that of P.G.Lunn, 'Nutrition, Immunity and Infection' in R.Schofield, D.Reher and
A.Bideau, (eds.), The Decline of Mortality in Europe, (Oxford, 1991), p. 137. Lunn at the time of
writing was attached to the Medical Research Council Dunn Nutritional Laboratory, Cambridge.92 M.E.Gershwin, J.B.German and C.L.Keen, 'Preface', in M.E.Gershwin, J.B.German and C.L.Keen,
(eds.), Nutrition and Immunology: Principles and Practice, (Totowa, N.J., 2000), p.ix.
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parameters of the immune response. In evaluating the immune system there are at

least ten components to consider, including the following: the physical barriers of

the skin and mucous membranes; the white blood cells, which consume invading
cells and are the second line of defence; lymphocytes, also part of the white blood

cell system; B cells, part of the lymphocyte group, are essential in the formation of

immunoglobulins, which in turn form antibodies; the complement system made up of

proteins has a vital role in the elimination of invading micro organisms. Each of

these varied and complex immune responses to infection is impaired by malnutrition,
and more specifically by protein and vitamin deficiency.93

Vitamins and proteins are vital to a properly functioning immune system but mineral

and trace elements, copper, selenium and zinc, are also important and their lack

damages antibody production, phagocytosis, lymphocyte formation and the

complement system. The balance of macronutrients and micronutrients is

fundamental to the body's ability to defend itself against invading micro organisms
and it has to be remembered that the immune system, in common with all

physiological processes, requires energy to function and to create certain structural

mechanisms, all ofwhich are derived from food. 'Without adequate nutrition, the

immune system is clearly deprived of components needed to generate an effective

immune response.' 94 Many of the interactions between specific nutrients and the

immune system have still to be clarified but it is now accepted that there is a high
correlation between immune status and nutritional status. In praising the pioneering
work in nutritional immunology of Chandra, Beisel, Scrimshaw and Newberne,
Fraker wrote 'these early studies, along with more recent investigations to be

discussed, provide compelling evidence that nutritional status and immune status are

closely linked and that immune integrity can be rapidly altered by changes in

nutritional status.'95

93 C.A.Jolly and G.Fernandes, 'Protein-Energy Malnutrition and Infectious Disease', pp.195-202.94 J.Powell, A.T.Borchers, S.Yoshida and M.E.Gershwin, 'Evaluation of the Immune System in the
Nutritionally At-Risk Host' in M.E.Gershwin, J.B.German and C.L.Keen, (eds.), Nutrition and
Immunology: Principles and Practice, (Totowa, N.J., 2000), p.21.95

P.Fraker, 'Impact of Nutritional Status on Immune Integrity' in M.E.Gershwm, J.B.German and
C.L. Keen, (eds.), Nutrition and Immunology: Principles and Practice, (Totowa, N.J., 2000), p.l47.
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The relationship between malnutrition and infection has been examined in the light
of current knowledge of immunological mechanisms, a review that is critical to

understanding how poor nutrition during the 1840s might have altered individual

resistance to infectious disease with increased morbidity and mortality. The link

between nutritional status and immune status has long been accepted in a fairly
uncritical way but there is now solid scientific evidence which confirms the

relationship; those who are badly fed are more likely to develop infections and

having done so are more likely to succumb. There is now a realisation that specific
nutrients, particularly protein, vitamin A and Vitamin C, have a vital role in the

immune response and it is on the amounts of these essential nutrients in working
class diets during the 1840s that succeeding chapters will focus. There is little hard

evidence available about the food eaten by the poor at this time but, if accurate

records do not exist, there remains sufficient detail from which to build a picture and

form conclusions about their diet, taking into account regional differences and

contrasts in urban development which make estimating calorie and essential nutrient

intake extremely problematical. The next chapter, therefore, will explore existing
sources in a review of the diet of the Edinburgh working class and will appraise the

methods that have been used to calculate the nutritional status of historical

populations.
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Chapter Two

Nutrition and Nutritional Status in Edinburgh

This chapter considers the nutrition and nutritional status of the people of Edinburgh
and more especially, that of the poor and the destitute during the 1840s, analysing the

sufficiency of food available in the city during a decade that has been named "the
.

Hungry Forties" with good reason according to one historian. l The assessment of

a population's nutritional status is not simple and no technique is entirely
satisfactory. One of the most accurate methods used to calculate nutritional status is
the collection of dietary data over a period of time, employing both quantitative and

qualitative techniques. This yields acceptable results but since there is no record of
the daily amount and type of food eaten by the poor in Edinburgh in the 1840s this

technique cannot be used. There are institutional diets which will be analysed in a

later chapter producing information on the nutrition of some of the population at

certain periods of their lives.2 This analysis does not, of course, deal with the average
daily food intake of the majority of the population, but from accounts written by
doctors, clergymen and others an impression of the type of food eaten by the poor
can be obtained.

The second technique that is used to calculate nutritional status is anthropometry in
which measurement of the mass and dimensions of the body at a known a ge give
information about nutritional status, both past and present. The method is based on

the fact that the height of an individual is determined both by genetic inheritance and

environment; thus, the growth of a child is the result of a number of factors that have
been in action from conception, including levels of nutrition. The potential of

anthropometry was recognised in the 1890s but it was not until World War I that the
modern era of nutritional anthropometry began when comparison of the attained

1
E.J.Hobsbawm, Industry and Empire, (Harmondsworth, 1968), pp.93 & 94. It has been suggested byJ.Burnett, Plenty and Want: A Social History of Diet in England from 1815 to the Present Day,(London, 1966), p.23 that the term "hungry forties" was first used in a volume entitled The HungryForties: Life under the Bread Tax, (London, 1904), edited by T.F.Unwin.2 Edinburgh University Special Collections, Christison Papers, Tables of Nutriment of VariousDietaries, (1854).
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growth of a group of known age to a set of known reference standards provided
estimates ofnutritional status. The research on which anthropometry is based showed

that height and weight measurements reflect prior nutrition; the height an individual

achieves is determined by past nutritional status and quality of food intake,
particularly of protein. Weight can be lost but attained height, once achieved, cannot

be diminished by 'environmental insult.' Thus an individual whose caloric intake

equalled or exceeded output and whose diet included high quality protein, essential

vitamins and minerals would be likely to attain his or her maximum height. Failure to

achieve this occurs when caloric intake is exceeded by output, particularly if this

happens at times of maximum growth or when the diet is deficient in the constituents

necessary for growth.3 When anthropometry is employed as an indicator of past
nutritional s tatus, i t is based on height measurement when growth is presumed to

have ceased, but, as has been pointed out 'the limits of accuracy for such data,
including the pitfalls inherent in recorded ages, have long been recognised... '.4 This

is not the only parameter on which anthropometry has been criticised, as will be

discussed next, but Floud and his colleagues in their work on British living standards

at different periods in the past claim that height measurements do give valid results

and discuss at some length the anthropometric studies carried out by J. Beddoe in

1870 and some years later by the British Association for the Advancement of

Science.5 Anthropometry has other limitations in that it does not reflect recent

changes in nutrition and it is not specific to particular nutritional deficiencies.6 It has

been criticised also on the grounds that recorded age is not always accurate, that

there are ethnic differences in growth patterns and that nutritional status determined

by height for age can be different from that derived from weight for age. A recent

study has emphasised the importance of excess caloric output through physical
exertion producing a negative nutritional balance as the cause of a decline in

3 J.C.Riley, 'Height, Nutrition, and Mortality Risk Reconsidered', Journal of InterdisciplinaryHistory, 24: 3, (1994), pp.465-492.
4 C.Petty and J.Rivers, 'Problems in Assessing Nutritional Status in Historical Studies', Bulletin oftheSocietyfor the Social History ofMedicine, 38, (1986),pp.77-83.5
R.Floud, K.Wächter and A.Gregory, Height, Health and History, (Cambridge, 1990), pp.18, 19 &

155 quoting J.Beddoe 'On the Stature and Bulk of man in the British Isles', Memoirs of the
Anthropological Society ofLondon, 3, (1870).
6 K.H.Brown, 'Application and Interpretation of Commonly Used Nutritional Assessment
Techniques' in M.E.Gershwin, J.B.German and C.L.Keen, (eds.), Nutrition and Immunology:Principles and Practice, (Totowa, N.J., 2000), pp.6 & 7.
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heights.7 An underfed youth carrying out hard physical work for extended periods on

an average dietary intake may have a low nutritional status and as a result will not

achieve his full growth potential. A further element that is open to criticism is the

gender bias in most studies; Floud and his collaborators based their research on the

growth of males, measuring the height of male military recruits in the nineteenth

century; they admit that the absence of data for females is a shortcoming but is

unavoidable. The gender imbalance may in fact disguise the extent of sub-nutrition

because it has been suggested that at certain times the male's nutritional status was

superior to that of the female. Oddy has drawn attention to this quoting Edward

Smith's assertion that the working class believed that "the husband wins the bread,
and must have the best food." If this was so the nutritional status of women and

children may well have been lower than that of the male.

The third technique used to calculate nutritional status is clinical appraisal and the

recording of biochemical data to establish the concentration of certain nutrients in the

body, ascertaining physical condition and the presence or absence of signs of illness.9
For a nineteenth century population biochemical investigation is not possible but

surviving reports and records, especially those from physicians, provide details of

diets and of particular illnesses. Moreover, records of morbidity and mortality should

in theory provide evidence of nutritional deficiency disease but, as Petty and Rivers

have p ointed out, it is rare for this type of data to be of the quality and quantity
necessary to make valid judgements.10 Estimation of the extent of malnutrition from

such surveys is difficult, not simply because the data are of poor quality, but because

frank clinical deficiency is comparatively rare.

Contemporary accounts ofthe consequences of food shortages on the poor are of

value when considering the relationship between malnutrition and disease and it is

7 H-J.Voth, 'Height, Nutrition, and Labour: Recasting the "Austrian Model'", Journal of
Interdisciplinary History, 25: 4, (1995), 627-636.
8 D.J.Oddy, 'The paradox of diet and health: England and Scotland in the nineteenth and twentieth
centuries', in A.Fenton (ed.), Order and Disorder: The Health Implications ofEating and Drinking in
the Nineteenth and Twentieth Centuries, (East Linton, 2000), p.47 quoting Dr Edward Smith in the
Sixth Report ofthe Medical Officer ofthe Committee ofCouncil on Health, P.P., (1864), XXVIII, 249.9 Brown, 'Application and Interpretation of Commonly Used Nutritional Assessment Techniques,'
pp.3-12.
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here that the experience and knowledge of physicians is valuable. The work of the

author of a monograph on the harm caused by malnutrition, the Manchester doctor,
Richard Baron Howard (1807-1848), is worth recalling. Howard, a medical graduate
of Edinburgh, explaining his special knowledge and expertise, wrote 'the more

severe and aggravated effects of defective nutrition come under the notice of the

physician, and, in periods of distress, he is often called upon to apply the resources of

his art for the relief of diseases thence arising.' His experience was gained in the

slums of Manchester during the autumn and winter of 1837-38 when many of the

working class were out of work.11 Howard used statistics from the dispensary in

which he worked and official figures for mortality in the city in his review of the

effects of malnutrition on the poor showing that lack of food and increased mortality
were related. As will be discussed in a later chapter the absence of mortality statistics

in Edinburgh prevented and prevents any such analysis but there are contemporary
descriptions of food and food shortages which will be reviewed.

The nutrition of the labouring classes and the unemployed was ignored by most

contemporary observers who on the whole were more c oncerned with the sanitary
condition of the poor. One of the few who took a different view was William

Pulteney Alison (1790-1859) who graduated at Edinburgh in 1811, becoming
physician to the New Town Dispensary in 1815, professor of medical jurisprudence
in 1820 and professor of medicine in 1842. He made a special study of fevers in the

city and from this and his experience of treating the poor at the Dispensary became
10convinced that destitution encouraged the development and spread of disease. In a

paper on the fever epidemic of 1843 Alison described the plight of the destitute of

Edinburgh, highlighting the suffering caused by lack of food and quoting an extract

from a letter written in April 1843 by Mr Johnston, chairman of the committee

established to relieve the destitute:

During the last five months, I have had the best means of ascertaining
the amount of poverty and destitution amongst the industrious poor of
this city; their privations from want of food, clothing, and household
furniture, greatly exceed the belief of those who have not the same

10 Petty and Rivers, 'Problems in Assessing Nutritional Status in Historical Studies', p.77.11 R.B.Howard, An Inquiry into the Morbid Effects ofDeficiency ofFood, (London, 1839), pp.iii, iv &
2.
12 J.D.Comrie, History ofScottish Medicine, (London, 1932), p.61O.
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means of knowing them. I have known many instances of sober and
industrious tradesmen who, after having sold or pawned every article
within their dwellings (their fire-grate not excepted), were driven at last
to apply to the committee for a scanty supply of bread or meal to

appeases the cravings of hunger, many of them urging the plea (which
their emaciated appearance too truly confirmed), that for eighteen,
twenty-four or twenty-eight hours they had not tasted food. 13

It is likely that the contemporary belief that Edinburgh was not industrial convinced

many observers that the city did not have the problems common to the rapidly
urbanising industrial cities like Glasgow and Manchester and that the scale of

deprivation in Edinburgh was somehow manageable. This conviction may have

grown because of the scarcity of reliable data about the nutrition of the people, their

morbidity and mortality and the fact that: 'British historians have been confronted

with an insuperable obstacle: they do not possess any trustworthy sources of

information for the consumption of food.'14 A review of European food history
published in 1992 contained the following passage:

Early in the 1980s, the compiler of a bibliography on the history of food
wrote: 'Comparatively few works of scholarly excellence have been
written on the history of food. The researcher is obliged to extract bits
and pieces h ere and t here from s econdary s ources whose o verall m erit
may be slight.' While some of us may shrink from accepting the full
weight of that judgement, there is a ring of truth about it that we

recognise: it remains a matter of surprise that the creation of a

bibliography of historical studies of food supply, consumption and
nutritional status of the British people is a relatively sparse affair and that
the amount of current work in the field is limited.15

In the bibliographical study cited, references to food and the nutritional status of the

people of Scotland are few and there are none that deal with the diet of the citizens of

Edinburgh. The explanation as to why social and economic historians of nineteenth

century Scotland have on the whole ignored nutritional standards in their analyses of

life in Scottish cities may lie in the fact that there has been an tendency among social

commentators, perhaps dating from Edwin Chadwick's report of 1842, to attribute

13 W.P.Alison, Observations on the Epidemic Fever of 1843 in Scotland, (Edinburgh, 1844), pp.17 &
18.
14 C.Lis and H.Soly, 'Food Consumption in Antwerp between 1807 and 1859: A Contribution to the
Standard of Living Debate', Economic History Review, 30, 3, (1977), p.46O.15 D.J.Oddy and J.Burnett, 'British diet since industrialisation: a bibliographical study' in
HJ.Teutberg, (ed.), European Food History, (Leicester, 1992), p.l9 quoting D.C.Sutton, The History
ofFood: A Preliminary Bibliography ofPrinted Sources, (Coventry, 1982).
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the high rates of morbidity and mortality in British cities to bad housing, poor water

supplies, non existent sewage disposal, overcrowding and bad ventilation.16 A

quantitative analysis of the nutrition of Edinburgh's citizens is hampered by a lack of

data, but an appraisal of the food available will be carried out although such an

exercise will not reveal the nutritional status ofthat part of the population most likely
to h ave e xperienced p eriods o f s ubstandard n utrition. D uring p eriods of economic

crisis, measures were taken to help the destitute and figures for the numbers relieved

are available; the reports of various charitable organisations also record the number

of paupers and people relieved. It is intended to use this information to demonstrate

that there were many people unable to obtain sufficient food at certain periods during
the 1840s. The effect on nutritional status of the potato blight of 1845-47 will be

reviewed and the general standard of nutrition throughout the 1840s of groups most

at risk will be examined.

Neither the Report from the Commissioners appointed for inquiring into the

Administration and Practical Operation of the Poor Laws in Scotland nor the new

Statistical Account gives any information on the diet of the poor of the city.17 The

latter includes accounts by parish ministers on the agriculture and horticulture in

districts near Edinburgh and these will be used to build up a picture of the food

available to the city. The Poor Law Report has references to diet but mainly to the

quantities of food provided in various institutions such as the Charity Workhouse, the

West Kirk Charity Workhouse and the House of Refuge.18 In their seminal work on

The State ofthe Scottish Working Class in 1843 Levitt and Smout analysed the types
of food common in various parishes based on the Poor Law report. Their findings
will be reviewed and compared with other sources, both primary and secondary and

conclusions made as to the diet eaten by the poor of Edinburgh.

16 E.Chadwick, Report on the Sanitary Condition of the Labouring Population of Great Britain,
(London, 1842).
17 W.Report ofthe Royal Commission appointedfor inquiring into the Administration and Practical
Operation of the Poor Laws in Scotland, 1844, [557.] xx-xxvi; New Statistical Account ofScotland
(Edinburgh, 1845).
18 Report ofthe Royal Commission on the Poor Law (Scotland), 1844, xx, pp. 1, 20, 26 & 105.
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Kitchen and Passmore quote Sir John Sinclair who maintained in 1813 that Scottish

agriculture could now be considered pre-eminent in support of their thesis that the

diet of the Scottish peasant was improved by 'the coming of scientific farming.' The

new methods 'meant for the peasant the addition of potatoes and other vegetables,
more cheese and more meat to his diet of oatmeal and milk.' 19 It is doubtful if these

improvements were sustained over the decades that followed, particularly in view of

Mitchison's claim that in the 1840s a farm 1 abourer in a well-paid area could not

adequately feed a wife and three children. She implied that the skilled urban

workman was better off but the unskilled man was worse off and less secure than he

had previously been. What is certain is that in time of economic crisis and of poor

harvests both the rural worker and his urban counterpart were hard pressed to feed

their families and at such periods their nutritional status must have been

compromised. It is easy to identify years during the 1840s when food was scarce but

it is more difficult to identify the types and amounts of food eaten by the urban poor

during this time. There are sources which refer to the diet of the average Scot during
the mid nineteenth century and these will be used to give a broad picture of the diet

of the people we are concerned with in this chapter.

One of the few scholarly works to attempt an analysis of Scottish food during the

nineteenth century refers to the diets of the working class, as recorded by Hutchison

in his survey of 1868 and concludes that they were generally of the following type: -

Breakfast Porridge and Milk.

Dinner Tea, oatcakes, Fish, Cheese or Eggs.
Broth with fresh meat or salt pork on Sundays.

Supper Porridge and Milk, or Potatoes and Fish

Milk or Tea.21

In their investigation of Scottish eating habits, using data from the Poor Law

Commission, Levitt and Smout deduce that oatmeal and potatoes were the dominant

items in the diet of the working class. This was based on reports from the 93 per cent

19 A.H.Kitchen and R.Passmore, The Scotsman's Food, (Edinburgh, 1949), p.21.20 R-Mitchison, 'Malnutrition in Scotland since 1700, and its Social Consequences', Bulletin of the
Societyfor the Social History ofMedicine, 38, (1986), p. 17.
21 R-Hutchison, 'Report on the Dietaries of Scotch Agricultural Labourers', Transactions of the
Highland and Agricultural Society ofScotland, 2, (1868-9).
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of parishes that responded to the Commission's questionnaire but the authors

acknowledge that the absence of detailed answers from Edinburgh and Glasgow
prevent a valid comparison being made between urban and rural working class diets.

Nevertheless, they conclude that oatmeal and potatoes were important in both,
inasmuch as reports from urban parishes in Aberdeen, Dundee, Greenock and

Kilmarnock suggest that diet in the towns was very like that in the country, with oats

and potatoes predominant.22 There is no mention of bread in the answers from towns

and cities, surprising in view of statements made in other studies. The Poor Law

Commission findings on which Levitt and Smout based their conclusions differ from

those in the New Statistical Account in which ministers from parishes close to

Edinburgh gave quite a different picture of the eating habits of the working class,

indicating that bread was now common. There is no obvious explanation for this

unless it is assumed that the eating habits of the population of the urban areas in the

north and west of the country remained traditional and were markedly different from

those of Edinburgh. This might be so bearing in mind the advanced agricultural
economy of the Lothians.

The change had begun in the eighteenth century. In the old Statistical Account, the

minister of Mid-Calder wrote 'not many years ago, loaves made of flour were rarely
to be found in the country, unless in gentlemen's families; but now they are more

frequently made use of by all ranks of the people.' Earlier in the Account a letter

from William Creech to Sir John Sinclair recorded the quantity of wheat made into

flour at the Water of Leith mills belonging to the incorporation of bakers and showed

that it had grown from 22,762 Midlothian bolls in 1750 to 48,257 bolls in 1791.

Besides these mills, Creech emphasised, there were several others grinding flour for

the city as well as that sent to the city by the millers and bakers of Dalkeith,

Musselburgh and Lasswade.23

22 I.Levitt and T.C.Smout, The State ofthe Scottish Working Class in 1843, (Edinburgh, 1979), pp.4 &
29.
23 Sir John Sinclair, (ed.), The Statistical Account of Scotland 1791-1799, volume 2, The Lothians,
(general editors: D.J.Withrington and I.R.Grant, with a new introduction by T.C.Smout, Wakefield,
1975), pp.42, 43 & 96, 97.
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Edinburgh was close to the developed farms of the Lothians where wheat was grown

and with new forms of transport being introduced there was an increase in the

availability of this cereal. The descriptions of agriculture by ministers of parishes
near to the city in the New Statistical Account invariably contain references to the

cultivation of wheat, although there are frequent statements which emphasise the

continued importance of oats. In Dalkeith, 18,000 quarters of wheat and 43,000

quarters of oats were brought to the local market from farms in the parish, wheat

yielding 2,187, as compared to 1,650 for oats. The thirty-four farms in the parish
of Liberton grew 685 acres of potatoes, 850 acres of oats and 738 acres of wheat.

The same pattern is repeated in all of the parishes for which detailed reports are

available and it is fairly representative of many of these that mention is made of

crops 'raised for the Edinburgh market.' 24 The proximity of these farms to the city
enabled a two-way traffic to be carried on; manure for the fields came out from

Edinburgh and oats, potatoes and wheat were taken in to the city. The new modes of

transport, especially the railways, made this process simpler and more efficient but

with these improvements appeared changes in eating habits and in expectations.25
Mokyr points out that 'the modernisation of transportation affected the supply of

agricultural products in a way similar to improvements in agricultural
productivity...'.26 The development of canals and railways and the improvement in

roads and shipping removed the local element from food; wheaten bread became

popular in areas at a distance from where it was cultivated and may well have

replaced oats as the staple in the south of Scotland and in the towns and cities. As

Teuteberg points out, data showing an increase in the amount of wheat eaten, quoted
above, reveal only tendencies in consumption, they do not tell us who was now

eating wheat nor do they furnish details of social class, work, age, gender and

income.27 If these facts are taken into account, the findings of the Poor Law

Commission and later interpretations of the food of the Scottish working class based

24 The New Statistical Account ofScotland, Edinburgh, volume 1, (Edinburgh, 1845), pp.508 & 509.25 In 1842 the Edinburgh and Glasgow Railway was opened, in 1846 the North British line from
Edinburgh to Berwick opened, and in 1848 the Caledonian line from Edinburgh to Carlisle was
completed, A.W.Ritchie, 'Social Conditions in the Nineteenth Century', Studies in the Development of
Edinburgh, (Edinburgh, 1939), p.37.
26 J.Mokyr, (ed.), The Economics ofthe Industrial Revolution, (London, 1985), p.21.27 H.J.Teuteberg, 'Agenda for a comparative European history of diet', in H.J.Teuteberg, (ed.),
European Food History: A Research Review, (Leicester, 1992), p.l 1.
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on the Poor Law Report may be correct when applied to the rural rather than to the

urban working class and, more particularly, the Edinburgh working class. It is

noteworthy in this context that twenty five years later The Report on the Dietaries of
Scottish Agricultural Labourers (1869) estimated that oatmeal was the staple of 90

per cent of the working class in Scotland. This is at odds with a modern analysis,
which estimated that 40 per cent of the population of Scotland was eating wheat by
1841, the author suggesting that the growth of wheat eating in Scotland and the

North of England was in proportion to the degree of urbanisation but that the

movement away from oats may have been interrupted by periods of unemployment
and trade depression in 1838-43 and 1847-48. No breakdown of the geographical or

social distribution of this percentage is given but the likelihood is that wheat

consumption in the form ofbread was substantial in Edinburgh by the 1840s.29

The emphasis on the importance of oatmeal in the Scottish diet has been criticised.

Gauldie contends that oatmeal porridge and bannocks became 'the improved food 'of

the rural population who remained on the land after the change in farming methods.

She maintains that before agricultural improvement the food of the common people
was bread, made from the kind of meal that was available in their own region. In

Scotland, 'mashlum, a mixture of peas, beans, bere or oats was still generally eaten

by all classes, until the end of the eighteenth century and by working people after

except in some Lowland areas.' Fenton cites evidence to suggest that mashlum was

found generally in the main farming areas of eastern and southern Scotland, from the

Highlands to the Lowlands, and maintains that the ingredients of mashlum were

sown by farmers in order to make bread to feed their servants. It was not only in

Britain that a mixture of rye and wheat was used to make bread, in Belgium around

the middle of the nineteenth century 'maslin', a similar mixture, was eaten.30 This

type of mixture was known as maslin in England where the mixture was composed
of wheat and rye or barley, often with boiled mashed potato added. 31 There were

differences in the type of bread eaten even w ithin a single c ountyin Moray, the

28 A.Fenton, Scottish Country Life, (East Linton, 1999), p.l68.
29 E.J.T.Collins, 'Dietary Change and Cereal Consumption in Britain in the Nineteenth Century',
Agricultural History Review, 23, (1975), pp.110 & 111.
30 Lis and Soly, 'Food Consumption in Antwerp between 1807 and 1859', p.471.31 R.Sheppard and E.Newton, The Story ofBread, (London, 1957), pp.31-35.
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coastal districts used a mixture of bere meal, pulses and rye or wheat flour whereas

inland, oatmeal was used to make oatcakes with no such mixing being practised.32

The relative importance of bread and oatmeal, in whatever form, cannot be

established with any degree of certainty, but it is probable that the move away from a

rural way of life, where a subsistence economy predominated, to an urban existence

changed the types of food that people ate. There were many reasons for this; berries,
herbs, plants and wildlife, generally available in the countryside, were not so easily
obtained in urban surroundings; there were foods that were too expensive for the

working man and the possession of the means with which to prepare food was often

missing. The high price of fuel and the greater convenience of the loaf determined

the baker's success and 'as his monopoly increased so that of the mealman

diminished, leaving the consumer with fewer alternatives as to choice of product and

raw material.'33 hi Edinburgh, in 1844, there were 201 bakers, thirty-one listed as

having premises in the Old Town; there were eight in the Canongate, three in the

Lawnmarket, two in the Cowgate and two in the Grassmarket. Williams records that

there were 207 bakers in 1835, falling to 188 in 1866. As a comparison, Glasgow in

1845 had 230 bakers.34 It is unlikely that these bakers sold their bread other than in

their immediate locality.

It was not merely convenience that encouraged the change from oatmeal to wheat. It

has been calculated, for example, that the price of oatmeal in Glasgow fell by about

20 per cent between 1810 and 1831, compared to a fall of 45 per cent in the cost of

white wheaten bread and 40 per cent for the brown "household" bread. 35 The

relative merits of oats and wheat may have influenced the places and the people who

changed from oats to bread. The ease with which the former can be prepared with a

minimum of equipment must have persuaded many to stay with o ats whereas one

32 E.Gauldie, The Scottish Country Miller 1700-1900, (Edinburgh, 1981) p.4; Fenton, Scottish
Country Life, pp.171-173.
33 Collins, 'Dietary Change and Cereal Consumption in Britain in the Nineteenth Century' p. 108.34 The Post Office Annual Directory for Edinburgh, 1845-46, (Edinburgh, 1845), pp.252 & 253; The
Post Office Annual Directory for Glasgow, 1845-46, (Glasgow, 1845), pp.460-463; J.C.Williams,
'Edinburgh Politics 1832-52', University of Edinburgh, PhD thesis, 1972, p.385.
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advantage of wheat was the ease of its storage and transportation as bread. Bread,
however, requires baking in ovens and this became a specialised activity in villages
and towns. Thus oatmeal, which by the nineteenth century formed the staple of the

agricultural worker, gradually gave way to wheat, which in the form of white, low

extraction flour was poor in minerals and vitamins.36 The great increase in the use of

wheat is apparent from the statistics recorded by Porter for the quantity of wheat and

wheat flour imported; in the decade from 1811 it amounted to 459,578 quarters;
between 1841 and 1849 the total was 2,588,706. If the increase in population is taken

into account this represents a six fold increase per person in Britain.37

Food Adulteration

Cooking implements, a fire on which to cook and fuel to feed it were necessities but

these were not always readily available in the homes of the urban poor. Therefore

many were forced into buying prepared food, most commonly bread, which was

cheap, available, apparently nutritious and above all had the advantage that it

required no cooking. There was a drawback, however, because of the extent to which

food and bread in particular was adulterated, a scandal that was not corrected until, in

1860, legislation was introduced to prevent the worst excesses.38 Engels wrote in

1844: 'producers and shopkeepers adulterate all foodstuffs in a disgraceful manner

with a scandalous disregard for the health of the ultimate consumer.'39 It was

understandable that common concerns during the early Victorian period were food

adulteration and food quality. Filby, an authority on food adulteration gives the legal
definition of adulteration as follows: 'an article is adulterated when any substance

35 Collins, 'Dietary Change and Cereal Consumption in Britain in the Nineteenth Century' p.l08; T.
R.Gourvish, 'The Cost of Living in Glasgow in the Early Nineteenth Century', Economic History
Review, 25, (1972), p.73.
36 Kitchen and Passmore, The Scotsman's Food, p.37.
37 G.R.Porter, The Progress ofthe Nation, (London, 1912, new edition edited by F.W.Hurst), p. 176.38 P.PAn Act for preventing the Adulteration ofArticles ofFood or Drink, 23 and 24 Vict.Cap.84,
1860. Before this Act became law the following reports and bills had been presented to parliament:
First Report of Select Committees on Adulteration of Food, Drink, and Drugs with Evidence and
Appendix, 1854-55, viii.221; Second Report ofSelect Committee on Adulteration ofFood, Drink, and
Drugs with Proceedings, Evidence andIndex, 1854-55.viii.373, Parliamentary B ills: Prevention ofAdulteration ofFood or Drink, 1857, (session 2), 1.9; 1859, (session 1), 1.5; 1860.1.49. After the Act
further Bills were presented in 1857, 1859, 1860,1867-68 and 1868-69.
39 F.Engels, The Condition ofthe Working Class in England edited by W.O.Henderson and W.H.
Chaloner, (Oxford, 1958), p.82.

65



other than that which the article purports to be is mixed with, or added to, or placed
upon it, either to increase the bulk or weight or apparent size, or to give it a deceptive
appearance.' There is ample evidence that substances were added to food during the

first half of the nineteenth century with the express purpose of deceiving the

consumer and producing more profit for the seller. Filby says that there was a

marked increase in contamination of food after 1800 and that it was only the

development of analytical chemistry that allowed controls to be instituted.

Drummond b elieved t hat t he e xtent o f' flagrant a dulteration' w as at i ts maximum

between 1800 and 1850.40 As Wohl points out adulteration of food was not unique to

the nineteenth century but there were factors that 'increased its scale and range.'
Among these factors, he suggests, were mass production, marketing techniques, the

anonymity of urban life and 'the scale of operations called for by the large, densely
packed urban populations.'41 The shift from a predominantly rural to an increasingly
urban society changed a subsistence agricultural economy in which the origin of food

was usually local and less likely to be adulterated to an urban one where most food

was purchased from shops and dealers. In cities the opportunities for tampering with

food were greater and it is not surprising that the section of society thought to be

most vulnerable to impure food was the working-class. As Burnett remarks, 'for the

poor, tied by indebtedness to the local grocer and baker, there could be little

improvement until the advent of effective legislation.' He points out also the

important role played by the Co-operative movement in England at this time; the

Rochdale Pioneers in 1844 beginning the process that led to the modern co-operative
retail society.42 This kind of self help organisation did not exist in Edinburgh during
the period under review, presumably leaving the poor at the mercy of unscrupulous
merchants; there is no surviving evidence of food adulteration in the city during the

middle of the nineteenth century but it is difficult to believe that it did not exist.

The types of food and drink most commonly adulterated were bread, beer, tea and

milk, all basic items of a working class diet and critical if the nutritional status of the

40 F.A.Filby, A History of Food Adulteration and Food Analysis, (London, 1934), pp.1519;
J.C.Drummond and A.Wilbraham, The Englishman's Food: A History of Five Centuries of English
Diet, (London, 1957), p.289.
41 A.Wohl, Endangered Lives. Public Health in Victorian Britain, (London, 1983), p.52.42 Burnett, Plenty and Want, p.201.
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poor was to be maintained at adequate levels. Richard Evans in a study of cholera in

Hamburg makes the point that 'a decline in quality could easily nullify an increase in

quantity.'43 The quality of milk supplied was often appalling; watering and removal

of the fat were very common practices and butter was sold with as much water added

as it could hold.44 Bakers have been responsible for introducing a variety of

contaminants to bread and at one time or another turnips, potato flour, meal, lime,
chalk, alum, bean meal and acorns have all been found with the commonest

contaminant alum, introduced to make the loaf whiter and therefore more expensive.
Adding alum and potatoes was such a common practice that Pereira in a section

headed 'WheatBread' wrote ' bakers g enerally employ, in addition, potatoes and

alum.' He disapproved of alum, its use being prohibited by law, but he did not object
to the potato flour being added.45 The addition of alum to flour by millers was

common and they were also accused of making flour from substances other than

wheat, for example, potato, Indian corn, rice flour and rye.
46

Unfortunately, no

direct information has survived on food adulteration in Edinburgh, or indeed in

Scotland, b ut i t is probable that similar deceptions to those described above were

practised in Scottish cities, to the detriment of the nutrition of the poor who were

forced to rely on the cheapest food, often the most susceptible to adulteration. An

already meagre diet was further reduced by unscrupulous shopkeepers with

consequences to health that are incalculable.

Diet of the Urban Poor

The type of food eaten by the poor in the middle of the nineteenth century cannot be

stated with certainty but the evidence is that bread, either wheaten or mixed as

mashlum, oatmeal and potatoes were predominant. There is no evidence as to how

much food was obtained from charitable sources or how much shopkeepers gave to

the poor, most often food that could not be sold, nor is there any evidence as to how

much surplus food came from the houses of the better off. Another question that

43 RJ.Evans, Death in Hamburg: Society and Politics in the Cholera Years 1830-1910, (London,
1987), p.165.
44 Drummond and Wilbraham, The Englishman's Food, pp.301 & 303.
45 J.Pereira, A Treatise on Food and Diet, (London, 1843), pp. 147-149.46 Filby, A History ofFoodAdulteration and Analysis, pp.69-104 & 206-207.
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cannot be answered is to what extent alcohol contributed to energy intake, the

number of spirit dealers in the city suggesting that the amount may have been

considerable. Further evidence will be obtained from the dietaries recorded by
Christison in 1854, which include those of Perth prison (1844), Edinburgh Infirmary
full diet (1843), and Edinburgh Charity Workers' Diet (1847). All these diets have

oatmeal and bread in roughly equal quantities as part of the daily ration, but the type
ofbread is not specified. For example, the prison diet had twelve ounces of bread and

fourteen of oatmeal; the hospital diet four and a half ounces of oatmeal, three ounces

ofbread; the charity workers' had eight ounces of oatmeal and eight ounces of bread,
but again the kind of bread is not made clear. It is significant that potatoes did not

appear in either the prison or the charity workers' diet but that of the infirmary
included sixteen ounces of potatoes with dinner and a further s ixteen o unces w ith

supper each day. The inclusion of two pounds of potatoes daily in the hospital diet

and its absence from the prison and workhouse diet suggests that the potato was seen

as a valuable part of a sick person's diet.47 Whether oats or wheat predominated as

the staple cereal is uncertain but there is little doubt that the potato occupied an

important place in the diet of the new urban labour force and that the potato famine

in the middle years of the decade had a considerable impact on the poor of urban

Scotland.

The Potato Blight

The potato blight reached Scotland in 1845, infecting the potato plant in the south of

the country to a very great extent but leaving the crop in the highlands and islands

untouched. The origin of the disease, according to nineteenth century theorists, was

the northern Andes region in South America when the newly independent South

American states began to trade with Europe. This explanation is supported by Bourke

who states that 'among the newly introduced varieties which went down in the first

attack in Belgium in 1845 were three which bore the significant names "Lima",
"Peruviennes" and "Cordillieres." ' The disease was first reported in Europe from the

Courtrai area of Belgium in June 1845 and its spread to neighbouring countries,

4 Christison Papers, Tables ofNutriment of Various Dietaries.



including Britain and Ireland, was rapid.48 Theories as to the cause were many and

equally numerous were the proposed cures; an editorial in The Gardeners' Chronicle

and Horticultural G azette c laimed: ' As t o c ure for t his d istemper t here is none...

Man has no power to arrest the dispensations of Providence. We are visited by a

great calamity which we must bear.'49 The calamity in Scotland affected the western

highlands and islands to a greater degree and for a longer period than other parts but

research proves that the rest of Scotland did not escape.

It is now known that the cause of the potato blight is a fungal infection,
Phytophthora infestans, the spores spreading rapidly in wet, windy weather,
conditions that prevailed in many parts of the country in 1845 and 1846. The first

reports of the blight in Britain were from the Isle of Wight in August 1845 and by the

middle of September most counties of England, the eastern counties of Ireland, and

the southern parts of Scotland were affected. The potato crop in the highlands and

islands was unaffected in 1845 but the following year infected seed was planted and

prolonged wet weather encouraged the spread of the fungal spores. A disastrous

failure of the potato crop resulted and by the time of the potato harvest it was evident

that the whole of the country was affected. The extent of the crisis in Scotland

became apparent in the last quarter of 1846 and in the highlands, including the

lowland areas on the east of the country, the loss of the crop was disastrous. Devine

estimates that all the crofting districts were affected, 90 per cent losing their entire

crop and the farming districts were not spared with 80 per cent badly hit by the

blight. It was ironic that a greater acreage than normal had been planted in the hope
of a repeat of the good prices of 1845 and early 1846, when potatoes were exported
from the highlands at extremely favourable rates. It was reported in April 1846 that

five thousand barrels of potatoes were exported from North Uist to Glasgow and

sold at almost twice the going rate.50

48 P.M.A.Bourke, 'Emergence of Potato Blight, 1843-46', Nature, 203, (1964), pp.805-808.49 L.Zuckerman, The Potato, (London, 2000), p. 184 quoting John Lindley, the editor of The
Gardeners' Chronicle and Horticultural Gazette.

T.Devine, The Great Highland Famine: Hunger, Emigration and the Scottish Highlands in the
Nineteenth Century, (Edinburgh, 1988), pp.33-40 quoting the Inverness Courier, 29 April 1846.
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In November 1845, James Johnston (1796-1855), a Glasgow University graduate
and lecturer in chemistry at Durham, was asked by the Highland and Agricultural
Society of Scotland to collect and analyse reports on the failure of the potato crop in

Scotland. The society also offered 'a premium' for analyses of diseased potatoes and

instituted an inquiry, which was to be 'Chemical, Botanical, Entomological and

Practical' in scope.51 A questionnaire was circulated and the report, which was

published in pamphlet form, included replies from farmers in the lowlands, which

suggest that the disease may have reached the south of Scotland earlier than is

generally thought. A farmer from Maryholm in Dumfries-shire wrote of the sudden

and unexpected appearance of the blight in the first week of September and Mr

Girdwood of Featherhall, Corstorphine described the destruction of 80 per cent of his

potato crop by the disease, which he had also first noted in early September.52 The

replies from Ayrshire, Lanarkshire, Angus, Fife and Clackmannan were equally
dismal; a proprietor from the latter county complained that there was not a sound

field in the district and agreed with his foreman who had said '"they may crack on as

they like about it, but it's just a punishment sent on us for our sins, for we've never

been half thankfu' for our mercies'"; he thought this was 'one of the truest and most

sensible remarks that I have yet fallen in with about the matter.' 53 Such resignation
to the will of the almighty is also found in responses to epidemic disease and other

apparent manifestations of divine displeasure; in 1842, at a time of fever in Scotland,
the Moderator of the General Assembly of the Church of Scotland in a pastoral
address spoke of 'the alarming indications of the divine displeasure' and in 1848 the

General Assembly 'having taken into serious consideration the widespread distress

which has long prevailed in this country, as well as in other lands, so strikingly
manifesting the displeasure of the Almighty...' were moved to 'bear our willing
testimony to the exemplary patience with which it [distress] has been borne by the

poorer classes.'54

51 J.F.W.Johnston, The Potato Disease in Scotland, (Edinburgh, 1845), p.4.52 Johnston, The Potato Disease in Scotland, pp.24, 25 & 31-33.
53 Johnston, The Potato Disease in Scotland, p. 18.
54 Acts of the General Assembly of the Church ofScotland 1834-1843, (Edinburgh, 1834-1844), pp.97-100; Acts ofthe General Assembly ofthe Church ofScotland 1844-1853, (Edinburgh, 1844-1853),
pp.4, 5 & 37-40.
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The widespread distress to which the Moderator referred included the hardship
caused to many by the lack of a dietary staple as a consequence of the potato blight.
There were shortages in many parts of the country with, as will be described later in

the chapter, food riots breaking out in towns and cities. In March 1847, the

Edinburgh committee of the Central Board of Management for Highland Relief

expressed its concern at the disturbances in the parts of the country under the Board's

supervision and concluded that 'these disturbances have originated in attempts to

prevent the export of grain under the mistaken notion that this would lower the price
of provisions in these districts.' 55 This was probably an accurate assessment of the

position at this timeDevine concludes that the loss of the potato crop did not

significantly affect the price of grain except briefly in late 1846 and early 1847.56
However, there were sharp movements in the price of basic commodities with the

cost of the coarse four pound loaf rising from seven pence to nine pence between

August and October 1846, by January 1847 the price was eight pence and the eight
pence fine loaf of August 1846 cost eleven pence in January 1847. The difference

between the rise in price of the coarse loaf and the fine loaf arose from the extra

wastage involved in milling the finer flour used for the more expensive loaf. These

increases were short-lived and confirm Devine's conclusion that the price of grain
was hardly affected by the potato blight but for a briefperiod these changes did cause

alarm among the working class up and down the country, an alarm that was

manifested in civil unrest.

Food Riots in Scotland

People living in the fanning districts of the highlands, in the rural lowlands and in

urban Scotland did not suffer so severely from the loss of the potato as many in the

crofting districts of the north, nevertheless, one estimate suggests that by the end of

March 1 847 n early 5 0 p er c ent o f families i n t he farming d istricts w ere likely to

have consumed their grain crops and by the end of April the figure was closer to 75

55 Glasgow Herald, 12 March 1847; the Central Board was established in 1847 combining three relief
committees: the Free Church relief committee, the Edinburgh committee and the Glasgow committee.56 Devine, The Great Highland Famine, p. 113.
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per cent.57 Little grain or potato was available for export to other parts of Scotland

and any suspicion that grain was being exported triggered violent attempts to stop
the trade. The first such disturbance took place in Inverness early in 1846 and these

'Inverness potato riots' for a time prevented the export of local potatoes to London,
the poor of the town having been successful in persuading the carriers not to deliver

potatoes to the ships. Civil disorder was widespread in the north by January 1847,
first in MacDuff but rioting spread rapidly to many coastal towns along the Moray
and Cromarty Firths and north into Caithness. It was reported by the Glasgow
Herald that in Macduff a mob had tried to stop the shipment of meal and grain; in

the same edition the price of meal was said to have risen from 18 to 30 shillings per
boll.58 'Serious Rioting in Caithness' was the headline reporting a riot in Wick, 'the

excitement so general throughout the north with respect to the shipment of grain has,
in Wick, resulted in a collision between the populace and the military.' Two

companies of infantry were deployed to guard a cargo ship loading grain but their

presence did not deter the mob who attacked them with stones and other missiles.

The Riot Act was read and the crowd forced back at bayonet point but when those

arrested were being escorted to prison the soldiers were once more attacked, several

of the men were hurt and both the Sheriff and the Provost were struck. After a

warning had been issued, the order to fire was given and two persons were wounded.

The vessel sailed from Wick three days after the riot whereupon the detachment of

soldiers left for Thurso to deal with similar disturbances that were causing official

concern.59 By March, there were reports of food riots in Ross-shire, at Invergordon
and Portmahomack and at Grantown in Inverness-shire.60 As Richards records, there

were some inland towns affected also, mainly in the north east at Elgin, Fochabers,
Keith, Huntly and further inland at Grantown on Spey.61 The fear of disorder

lingered for several months and there was very little official confidence in the

57
Devine, The Great Highland Famine, pp.41 & 42, the source of the figures being the Destitution

Papers, Second Statement of the Destitution Committee of the Free Church, 613.58 Glasgow Herald, 25 January 1847.
59 Inverness Courier, 10 March 1847 & 17 March 1847.
60 Disturbances took place in the following localities: Peterhead, Portessie, Findhorn, Cromarty,Fraserburgh, Buckie, Nairn, Dingwall, Gardenstown, Portgordon, Fort George, Foulis Point, Macduff,
Kingston, Inverness, Evanton, Banff, Garmouth, Beauly, Rosskeen, Portsoy, Lossiemouth, Avoch,
Tain, Cullen, Cummingstown, Fortrose, Invergordon, Portknockie, Hopeman, Chanonry Point,
Balintraid, Findochty, Burghead, Rosemarkie, and Portmahomack.
61 E.Richards, 'The Last Scottish Food Riots ', Past and Present, Supplement 6, (1982), pp.3-9.
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stability of the situation in the north of Scotland. Military supervision of the area

was to continue; the warship Birkenhead which had been in the Moray Firth for two

months was replaced by another warship, the Bloodhound, and it was May before

the authorities felt able to sanction the withdrawal of troops from Cullen, one of the

north east coastal towns affected by rioting.6

Riots were not confined to the north with towns and cities of the central belt also

experiencing unrest. An Edinburgh doctor wrote in March 1848 to his brother in

Paris describing 'the revolution on a small scale last night in Glasgow.' He heard of

the affair from a watchman who told him that the cause of the riot was the poor Irish

who did not have enough to eat and 'therefore they had to rise.' Troops from

Edinburgh, Hamilton and Stirling had been transferred to Glasgow to quell the

rioting. The letter writing was interrupted to tell of a similar disturbance in

Edinburgh:
As I write Mr. MacGregor comes in and tells me there is a riot in the
High Street and Cowgate consisting of about 5,000 people shouting
through the streets, breaking lamps, windows, etc., and seeming in high
spirit for a row... I rose to look out but before I could hardly get a sight
every lamp in the street has smashed and it's not a short one (about the
length of the High Street in Belfast). It is now 10 o 'clock and as there
are no military comparatively speaking in Edinburgh we expect to hear
some fun before morning.

By midnight the cavalry from Piershill barracks were on West Nicolson Street where

the writer lodged and the Pensioners were under arms guarding the Castle.63 Perhaps
the writer hoped to impress his brother who would have been aware first h and o f

revolutionary events in Paris, but nonetheless, there remains a very clear impression
of disorder.

There were other towns in the central district similarly affected with riots in

Kilmarnock and strikes in the mining districts of Glasgow, Airdrie and Holytown.
The riots in Glasgow were the most alarming and were said to have originated on the

Green at a meeting of the unemployed who were demanding work 'that they might

62 Inverness Courier, 18 May 1847.
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support themselves and their families.' A large crowd of men, boys and women were

gathered on the Green to hear a speech 'calling on the multitude to exert their rights
"to do a deed worthy of the name of France." ' The infantry, the cavalry and 'a

body of respectable citizens who had been sworn in as special constables' were

called out; by nightfall sixty rioters were in custody and the town was quiet.
Disturbances continued and next day in Bridgeton the military opened fire on the

mob, wounding five men, one mortally and three others so severely that they died of

their wounds.64 The Glasgow Herald reported that of the sixty-four males in prison,
thirty-eight were in employment, twenty-six were unemployed, twenty-four were

Scottish, two were English, thirty-six Irish, and two were not identified. There were

twenty-three labourers, ten weavers, five shoemakers, two blacksmiths, two tailors,
two cotton-spinners, one joiner, one mason and eighteen were listed as

miscellaneous.65

The predominance of employed men amongst those imprisoned and the references to

the rights of the people suggest that food may not have been the chief cause for the

unrest and that political agitation was a factor. Nevertheless, food shortages and

rising prices w ere t roubling a 11 c lasses o f s ociety a s t he following s tatistics s how.
British grain imports during the 1840s, measured in thousands of hundredweight's,
show an increase in wheat imports from 3,777 in 1845 to 16,663 in 1849 while

imports of maize rose from 242 to 15,464. The average price of corn per Imperial
quarter rose from 50s lOd in 1843 to 69s 9d in 1847. During the same period the

Bank Rate rose from 3lA per cent in January 1847 to 8 per cent in November 1847,
only returning to its previous level in June 1848.66 The loss of the potato crop in the

years from 1845 is reflected in the increased amount of grain imported and although
Alison emphasised the seriousness of the problem in the western highlands and

islands, explaining that 'it is only in certain districts that the people have been

absolutely dependent on the potato and reduced to absolute destitution by its failure.'
this did not take into account the effect of the blight on those who may not have

63 Edinburgh University Library, Special Collections, unpublished letter from 25, Nicolson Street
dated 7th March 1848 written by Dr (?) Cunningham to his brother in Paris,64 Scotsman, 8 March 1848, 11 March 1848 and Glasgow Herald, 10 March 1848.65 Glasgow Herald, 17 March 1847.
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been totally dependent on the potato but for whom the potato was an important part
of their diet. 67 For them the scarcity of potatoes and the increase in price of bread
and meal at a time of economic depression and unemployment may not have been as

critical but, as will be shown in a later chapter, there was increased morbidity as a

result of malnutrition. The problem of the starving urban poor was not new and ideas

as to how the issue might be resolved were still being influenced by the theories of

men like Ricardo and Malthus writing earlier in the century but whose ideas were

still current. Mokyr suggests that 'the fear of food scarcity' was the single motivating
factor that led Ricardo and Malthus to their pessimistic conclusions in their works on

political economy.68 Food scarcity was not a matter that concerned many physicians
in the middle of the nineteenth century, (Alison was a notable exception), but with

developments in chemistry and physiology, however, the importance of food to the
health of the individual was now accepted, as will be demonstrated in the section
which follows.

Attitudes to Nutrition

This section will consider medical, official and charitable reactions to food shortages
and the food supply and at the same time will examine the hypothesis that a residual
belief in the 'positive check' as a solution to population pressure affected the

response to food crises. One Scottish physician aware of the importance of nutrition
was Dr.R.D.Thomson, who in a paper read to the Philosophical Society of Glasgow
in 1841 referred to Liebig's contention that unless a sufficient amount of carbon was

provided by food it would have to be supplied "from the muscles and substance of
the body; the latter becomes thinner and weaker, and, like an expiring taper, is

extinguished by the influence of the most trivial causes." 69 But physicians who

thought sanitary improvement was the answer to epidemic disease greatly

66 B.R.Mitchell and P.Deane, (eds.), An Abstract ofBritish Historical Statistics, (Cambridge, 1962),pp.98, 456 & 488.
67 W.P.Alison, Observations on the Famine of 18467 in the Highlands of Scotland and in Ireland,(Edinburgh, 1847), pp.17 &18.
68 J.Mokyr, 'The Industrial Revolution and the New Economic History', in J.Mokyr, (ed.), The
Economics ofthe Industrial Revolution, (London, 1985), p.2O.
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outnumbered those who were alarmed about the effects of malnutrition on the poor.
The sanitary improvers were disciples of Arnott and Kay, two physicians trained in

Edinburgh but practising in England and highly influential in the movement for

sanitary reform. Their contribution will be considered in a later chapter. On the other
hand there were clergymen like Thomas Chalmers who believed that only
evangelisation and parish control by the church would cleanse the slums of squalor,
destitution and immorality.70 One Edinburgh physician, Andrew Combe (1797-
1847), was the author of several treatises on digestion and health education and had

republished Beaumont's researches on Alexis St. Martin, described in an earlier

chapter. Combe, a recognised authority on the subjects of digestion and nutrition,
wrote in 1836:

...as a general fact, at least nine tenths of the lower orders suffer
physically, morally and intellectually from being overworked and under¬
fed

.....
It is true that very few persons die from actual want of food; but

it is not less certain that thousands upon thousands are annually cut off,
whose lives have been greatly shortened by excess of labour and
deficiency of nourishment.

... during epidemics, too, the poor from their
impaired stamina, almost invariably become victims in a proportion far
exceeding that ofthe more wealthy classes.71

The origins of nutrition science have been placed around 1840, 'when a fair number
of professional chemists and physiologists explicitly began to relate the chemistry of
food to animal physiology'. Whether these new approaches to food and health
influenced opinions on poor relief during the 1840s is debatable; Malthusian theory
may have had a greater impact on attitudes to the nutrition of the poor. Thomas

Malthus, writing in 1798 on the positive check to population, commented:

But I b elieve i t has been very generally remarked by those who have
attended to bills of mortality, that of the number of children who die
annually, much too great a proportion belongs to those, who may be
supposed unable to give their offspring proper food and attention;
exposed as they are occasionally to severe distress, and confined,

Report of a Committee of the British Association for the Advancement of Science on the VitalStatistics ofthe Large Towns in Scotland, (London, 1843), p.2O3 in which is quoted Thomson's paperentitled "On the best means of supplying the poor with cheap and nutritious food."70 S.J.Mechie, The Church and Scottish Social Development 1780-1870, (Oxford, 1960), pp.59 & 71.71 Comrie, History of Scottish Medicine, p.491; A.Combe, The Physiology of Digestion and thePrinciples ofDietetics, (Edinburgh, 1836), pp.247 & 248.
72 H.Kamminga and A.Cunningham, 'Introduction: The Science and Culture of Nutrition, 1840-1940'in H.Kamminga and A.Cunningham, (eds.) The Science and Culture of Nutrition, 1840-1940,(Atlanta, Georgia, 1995), p.3.
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perhaps, to unwholesome habitations and hard labour. This mortality
among the children of the poor has been constantly taken note of in all
towns. It certainly does not prevail in an equal degree in the country.. ,.73

Malthus was well aware that the mortality in towns and cities was greater than that in
the country, especially in the case of children, and attributed this to a lack of proper
food. Livi-Bacci has shown that the calorie intake of historical populations can be

estimated and conclusions drawn as to the adequacy or otherwise of the energy
provision, but it is difficult, if not impossible, to calculate the nutritional status or the

presence or absence of essential nutrients in the diet of selected population groups.
However, deductions can made as to their diet using contemporary sources written

by professional men, usually medical, who had an interest in the physiology and

chemistry of nutrition. Information can be derived also from commentaries on diet
recorded by interested laymen and from records of wages and the amount of food
which could be purchased at periods during the 1840s in Edinburgh and in this

respect the manuscript lectures of Professor Robert Christison, later Sir Robert

Christison, are particularly valuable. McKeown's contention that 'the most

acceptable explanation of the large reduction of mortality and growth of population
which preceded advances in hygiene, is an improvement in nutrition due to greater
food supplies' has stimulated debate. 74 Whatever the merits of McKeown's

argument, it has encouraged research into the effects of malnutrition but as yet there
has been no study of nutrition and the nutritional status of specific p opulations i n
Scotland. As pointed out in the introduction, the nutrition of selected populations in

England and Wales has been studied and that of Ireland has been researched in
considerable detail as a result of interest in the potato famine.75 It is hoped that the

next chapter will deal with this comparative neglect of nutrition and nutritional
standards in Scotland by analysing several Edinburgh dietaries collected by Professor
Christison during the 1840s. The quality of these diets will furnish information both
as to t he t ype o f food i n c ommon u se i n t he city and i ts n utritional c ontent. T his

73 T.R.Malthus, An Essay on the Principles ofPopulation, (New York, 1895), pp.24 & 25. This is areprint of the Essay of 1798 published in London.
74 T.McKeown, The Modern Rise ofPopulation, (London, 1976), p. 153.75 DJ.Oddy, 'Food in nineteenth century England: nutrition in the first urban society', Proceedings ofthe Nutritional Society, 27, (1970); Burnett, Plenty and W,ant, (London, 1979); E.M.Crawford, (ed.),Famine: The Irish Experience 900-1900, (Edinburgh, 1989); C.Kinealy, A Death-Dealing Famine,
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analysis will not of course reveal the type, quantity or quality of the food eaten by the

poor but will enable certain observations to be made on the relationship between
malnutrition and epidemic disease.

(London, 1997); J.Mokyr, Why Ireland Starved, (London, 1985); C.Ö Gräda, The Great Irish
Famine, (London, 1989).
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Chapter Three

Analysis of Edinburgh Dietaries.

The Christison papers include the handwritten notes of lectures on nutrition given by
Professor Christison to medical students from the 1830s to the 1860s and with these is a

pamphlet dated 1854, printed in Edinburgh, entitled Tables of Nutriment in Various

Dietaries, annotated in Christison's hand.1 On page one are tabulated the nutriment

content of various dietaries ranging from that of the British Navy, Hessian Soldiers,
Australian Shepherds and French Troops in the Crimea to the diets of Heriot's Hospital
Boys, Scotch General Prison, Edinburgh Charity Workhouse and the Infirmary full diet.2
This t able d ivides w hat i s r eferred t o as 'real nutriment' into their carboniferous and

nitrogenous, (equivalent to carbohydrate and protein) elements, without specifying the

types or quantities of food that make up these diets; it is only later in the document that a

number o f daily diets are broken down with accurate amounts of the daily provision
recorded. The next page has a 'Standard Table of Nutriment' (1849) in which the

carboniferous and nitrogenous percentage content of various foods is set out; for

example oatmeal was said to contain 65.75 per cent carboniferous matter and 16.25

percent nitrogenous matter, the remaining 18 per cent was not considered to be of

nutritional value; potatoes contained 24.5 per cent carboniferous, 2.5 per cent

nitrogenous, the remaining 73 per cent was thought to be worthless.3

On succeeding pages of the pamphlet are listed particulars of nine diets, the first being
the Hessian Soldiers Diet with the name Liebig in parentheses, followed by the

Berwickshire Reapers Diet, private information in parentheses, and one diet based on

detail from the Irish Poor Law Commissioners. The provenance of the other six diets

1 Edinburgh University Special Collections, Christison Papers, Tables ofNutriment in Various Dietaries,
(Edinburgh, 1854). The handwriting is the same as that in the reports of cholera cases treated byChristison filed in the Royal College of Physicians of Edinburgh Cholera Returns 1848-49.2 Tables ofNutriment, p.l.
3 Tables ofNutriment, p.2, table 1.
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recorded is not given but, as was stated in chapter one, Christison was one of the

medical advisers to the Charity Workhouse, responsible with Alison for a diet prepared
at the request of the Board of Supervision in 1846. In 1847 he wrote an account of the

scurvy outbreak at the Perth General Prison and was therefore well placed to obtain

details of the diets in these institutions. 4 Christison was not only a consulting physician
to the Edinburgh infirmary but also sat on the board of managers, and as an adviser to

the hospital on dietary matters was involved in planning the diet he recorded.5
Hessian Soldiers' Diet (Liebig)
Berwickshire Reapers' Diet (Private Information)
Yorkshire Farm Labourers' Diet (Private Information)
Irish Labourers Diet (Poor Law Commissioners

Report)

Edinburgh Infirmary Full Diet, 1843

Convalescent Diet (Personal Experiment)
Perth General Prison Highest Diet, 1844

Scottish Local Prisons, Lowest Diet, 1851

Edinburgh Charity Workhouse Workers' Diet, 1847

Table 3.1. Dietaries recorded by R.Christison, 18546
When Alison and Christison revised the diets of the Edinburgh Charity Workhouse they
prescribed, first, a diet for the healthy who did not work, secondly, a diet for the healthy
who did work and lastly, a diet for the infirm and the sick. The diet recorded in

Christison's pamphlet was that fed to the inmates who worked and differed only slightly

4 I.Levitt, (ed.), Government a Social Conditions in Scotland 1845-1919, (Edinburgh, 1988), pp.35 & 36
refers to a new Charity Workhouse diet prescribed by Christison and Alison; R.Christison, 'On Scurvy' ,Monthly Journal of Medical Science, 78, (1847) has an account of the scurvy epidemic in the General
Prison at Perth.
5 Edinburgh University Special Collections, Lothian Health Services Archive, Minutes of the Edinburgh
Royal Infirmary, January 1839, pp.154 & 155 records the appointment of Christison as one of the
infirmary manager's; an entry in the Minutes of the Edinburgh Royal Infirmary, April 1843 records that
thanks were due to Dr Christison who had helped prepare eight diet tables including one called the full
diet.
6 Tables ofNutriment.
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from that given to the healthy who did not work.

Christison's collection of diets is very similar in concept, albeit on a very much smaller

scale, to that produced by Dr Jonathan Pereira, a London physician and fellow of the

Royal Society, who published a treatise (1843) in which, amongst others, he lists diets

from a foundling hospital, the Royal Military Asylum in Chelsea, the Naval Asylum in

Greenwich, diets for paupers, for prisoners and for the sick.7 Christison who had a

special interest in nutrition and nutritional associated illness would have been aware of

Pereira's work and influenced by it. In a similar fashion to Pereira, Christison outlined

the amounts of food given at each of the three main meals of the day but went further by
calculating the carboniferous and nitrogenous content of each item, equating this to what

he called the nutritive proximate principle, terms that have little meaning or relevance in

current nutritional practice. However, the detail documented in these diets is such that it

was considered that employing up to date methods of nutritional analysis would yield
information of great significance.

Accordingly, in the absence of a department of nutrition in the University of Edinburgh
the department of nutrition at Queen Margaret University College, Edinburgh was

contacted to arrange dietary analyses. With the kind and enthusiastic co-operation of

Michael Clapham, nutritionist and lecturer in the department, energy and nutrient

analysis of four diets was carried out. The software programme, used by nutritionists in

the assessment of diets, calculates the energy supplied by the food and measures the

absolute amounts of macronutrients, minerals and vitamins present which are then

compared to a series of recommended norms for each, thus obtaining a true

measurement of the quality of the diet.9

7
J.Pereira, A Treatise on Food and Diet, (New York, 1843).
The analyses were performed using the CompEat 5 nutritional software package, produced by Carlson

Bengston Consultants Limited Nutrition Systems with the value of food content based on the McCance
food tables.
9 A.A.Paul and D.A.T.Southgate, (eds.), McCance and Widdowson 's The Composition ofFoods, (London
1978).
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The first diet to be analysed by this technique was the Irish labourers' diet, the details of

which Christison says were acquired from the Irish Poor Law Commissioners' reports;
Christison explained that 'this was found to be the general diet of labourers in Ireland,
living at home in their own way.' The amount of potatoes eaten by the Irish working
man appears extraordinary but this consumption has been confirmed by other

authorities.10

Potatoes

Skimmed Milk

143.75 daily ounces

46.0 daily ounces

Table 3.2. Irish Labourers' Diet from Christison's Table of Nutriments.11
The figures for potato intake, Christison explained, were based on 'mean consumption,
the extreme daily intake being 128 to 176 ounces of potatoes and 32 to 64 ounces of

skimmed milk.' Computer analysis of the labourers' diet shows that the energy supplied
was 3364 calories per day, above the 3000 calories suggested as the minimum for

someone carrying out heavy physical work according to Halstead's formula cited in

chapter one, page eighteen. The energy provided by this diet would ensure that the

labourer maintained a good nutritional status so long as he remained free from disease.

However energy measurement is only one part of dietary analysis; there are other

parameters which have to be assessed and this was done by first calculating the

reference nutrient intake (RNI), a measurement of the quantity of the nutrient, protein,
vitamin or mineral that is sufficient for the needs of about 97 per cent of people in a

representative group. In the case of the Irish labourer the RNI was satisfactory for

protein, minerals and all vitamins except for vitamin A where the recommended intake

was 700g but the actual intake was only 13.04 g, an amount sufficient to satisfy the

body's requirements of only 1.9 per cent of the population. The Irish labourer existing
on this diet would have been markedly deficient in vitamin A and his ability to resist and

fight infection would have been greatly compromised. It has been pointed out that had

the milk been full cream rather than the less expensive skimmed variety the levels of

10 R.E.Hughes, 'Scurvy' in K.F.Kiple and K.C.Ornelas, (eds), The Cambridge World History ofFood,
(Cambridge, 2000), p.991 says that the daily consumption of as much as 6.5 kilograms ofpotatoes has
been recorded.
11 Table ofNutriments, p.3.

81



vitamin A would have been more nearly normal.12 The dangerously low intake of

vitamin A is highly significant and will be discussed later in the chapter when

deficiencies in other diets are also examined.

In view of the later discussion on the epidemic of scurvy in Edinburgh and

neighbourhood during the potato famine it is interesting to look at the amount of vitamin

C provided by this diet. The RNI for vitamin C is 40 g daily, while the actual intake in

this diet was 257.4 g, an amount far in excess of daily requirements, confirming the

potato's importance as an anti scorbutic when eaten in large quantities.

The Edinburgh Infirmary Full Diet, 1843, (table 3.3), was the next of the recorded diets

to be analysed. The Infirmary minutes record that the full diet was one of eight diets

offered to infirmary patients during the 1840s; these included the following: the low

diet; the rice diet; the steak diet; the steak diet with added bread; the common diet; the

common diet with added bread; the full diet and the full diet with added bread. There is

no indication given as to whether a particular diet was prescribed for patients with

particular illnesses or whether one diet was thought to be more nutritious than another

but it seems likely that the full diet must have been close to the top of the nutritional

scale. The fact that so many diets were thought necessary implies that adequate and

varied nutrition was considered to be an important part of treatment.

12 M.Clapham, Personal Communication.
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BREAKFAST

oatmeal for porridge

buttermilk

DINNER

boiled meat

potatoes

Bread

Broth vegetables

barley

meat

SUPPER

potatoes

new milk

4.5 ounces

20 ounces

6 ounces

16 ounces

3 ounces

0 ounces

2 ounces

1 ounces

16 ounces

10 ounces

Table 3.3. Edinburgh Infirmary Full Diet,
1843.13

Computer analysis establishes that the energy

derived from this diet was 2266 caloriea daily as

against a recommended intake of 2850 calories,
a shortfall of about 20 per cent, indicating that

the nutritional status of someone suffering or

recovering from serious illness or surgery would

have been seriously compromised as would their

ability to fight disease or recover from it. As

was discussed earlier, (chapter one, page fifty-
four), synergy between malnutrition and disease

has a negative effect on nutritional status

initiating a downward spiral because the body's demands on nutrient stores are very
much greater when it has to deal with infection, chronic disease or trauma. During
recovery from illness nutritional needs remain high to enable repair of tissue damage to

be carried out. The energy provided by this diet is insufficient to meet these increased

demands but it is possible that a substance omitted from the diet table, alcohol, may have

increased the calorie intake of at least some patients to more acceptable levels. There is

no reference to the use of alcohol as a dietary constituent or as a treatment in

Christison's works, although hospital records reveal that it was commonly used at this

time, particularly for fever patients who 'in the judgement of the medical men' often

required large quantities of wine.14 The quantity of alcohol purchased was considerable;
the minutes of a meeting of the managers in January 1839 record their dissatisfaction
about the increased expenditure on wines for fever patients during 1838 when 436 dozen

bottles of port, twenty five dozen bottles of sherry and 1,633 dozen bottles of ale and

porter were purchased. If alcohol was given on a regular basis to patients suffering from

13 Table ofNutriments, p.3.
14 Minutes of the Edinburgh Royal Infirmary, January 1839, p.l48.
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fever and other infections the energy from this source might have been sufficient to

ensure an adequate nutritional status. Discounting the possible contribution of alcohol,
the less than adequate amount of energy provided by the infirmary diet is to some extent

balanced by the high intake of protein, 121.9 grams daily as opposed to the

recommended intake of 55.5 grams daily. There are two micronutrients, vitamin A and

iodine, which the analysis shows are below the recommended levels, (table 3.4).

Vitamin A

Iodine

RNI

700.0 g

140.0 g

Actual

288.38 g

95.24 g

Table 3.4. Micronutrients in the Infirmary Full Diet, 1843.15
The iodine intake would be sufficient for 68 per cent of the representative group but over

a short period this shortfall would significantly affect thyroid function, the organ mainly
affected by iodine lack. Vitamin A intake is calculated as being sufficient for only 41 per
cent of the representative group so that nearly 60 per cent of patients would have

received inadequate amounts of the vitamin. The small amount of vitamin A in this diet
is a direct result of low dietary fat which in turn is caused by the need to minimise the

cost of feeding patients fat is always an expensive commodity. In a person whose

stocks of the vitamin may already have been low from a poor diet the lack of new

vitamin A in the hospital diet would have impaired the immune system's ability to fight
infection and would have compromised or delayed recovery.

The convalescent diet recorded by Christison was a personal experiment undertaken

when he was forty seven years of age in 1844, recovering from a febrile illness. When
he began to record his food intake he mentions that his appetite was good, he was taking
moderate exercise and both his weight and strength were increasing. There are items that

are conspicuous by their absence in the other diets analysed, an absence that was

probably determined by expense. For example, eggs and cream appeared in Christison's

15
CompEat 5 Nutritional Software, analysis carried out by M.Clapham, Department ofNutrition, QueenMargaret University College, Edinburgh, 2002.
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diet but were absent from all other diets, as were expensive commodities such as tea and

coffee.

BREAKFAST

bread

egg

butter

sugar

cream

coffee

DINNER

meat

bread

potatoes

TEA

bread

butter

sugar

cream

tea

8 ounces

2 ounces

1 ounces

0.5 ounces

0.25 ounces

0.5 ounces

8 ounces

3 ounces

6 ounces

6 ounces

1 ounces

0.5 ounces

0.25 ounces

0.25 ounces

Table 3.5. Christison's Convalescent Diet.16
The analysis establishes that the energy obtained was 2,422 c alories compared to the

recommended level of 2,347 calories. The amount of vitamin E was low, 2.1 mg, and the

RNI was 3.67 mg, a difference that is not critical. Vitamin A intake was 757.56 g.,

against a recommended level of 700^g; vitamin C intake was low at 26.68 mg, an

amount sufficient for only 66 per cent of the representative group, the RNI being
40.0mg. The low vitamin C intake is the result of a diet which had no fruit and the only
vegetable was the potato.

16 Table ofNutriments, p.4.
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The last dietary subjected to computer analysis was the Edinburgh Charity Workhouse

Workers' Diet, 1847, (table 3.6), an establishment where the average age of the

workhouse inmates carrying out work was sixty years, the records showing that those

who did no work were given less food and at times beer was given instead ofmilk.17
BREAKFAST

oatmeal for porridge

buttermilk

DINNER

bread

broth: barley

pease

vegetables

ox head, hough or beef

broth in total

SUPPER

oatmeal

skimmed milk

Total daily ounces of nutritive

proximate principles

4 ounces

15 ounces

8 ounces

2 ounces

0.5 ounces

1.5 ounces

2 ounces

30 ounces

4 ounces

15 ounces

16.95

Table 3.6. Edinburgh Charity Workhouse Workers' Diet.18
The analysis shows that energy intake was 2087 calories, 11 per cent below the RNI of

2347 calories but the amount provided would be sufficient for 89 per cent of the

representative group. The carbohydrate and protein amounts were both above those

recommended but the fat consumed would have been sufficient for only 75 per cent. The

dietary cannot be criticised because of these levels but there were significant and

potentially dangerous shortfalls in other nutrients as table 3. 7 reveals.

ACTUAL LEVEL RNI

17 Tables ofNutriment, p.4.
18 Tables ofNutriment, p.4.
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Iodine

Vitamin C

Vitamin A

Vitamin E

85.33 g

14.03mg

217.95 g

3.59mg

140.0 g

40.0mg

700.0 g

4.25mg
Table 3.7. Nutrient and RNI levels in the Charity Workhouse Workers' Diet.19
The two crucial deficiencies are the levels of vitamin C and vitamin A, which would

have been sufficient for only 35 per cent and 31 per cent of the representative group
respectively. The deficiency of vitamin C was not such as to produce frank scurvy since

it has been estimated that 10 mg per day will prevent its developmentalthough it is

currently recommended that the daily intake should be between 30 and 60 mg daily.20
However, the small amount of vitamin C would have resulted in a depletion of tissue

stores and induced the features of ill health associated with so called sub clinical scurvy.

Although vitamin C has an important role in many bodily functions the early signs of

deficiency often go unrecognised and unreported, being relatively non specific. Fatigue,
weakness, shortness of breath, loss of appetite, aching bones and joints, apathy,
depression and emotional disturbances have all been blamed on deficiency of vitamin C

but, as has been pointed out, diets which are so poor as to cause sub clinical scurvy are

generally deficient in many other essential nutrients and it is sometimes difficult to

identify the factor or factors mainly responsible. 21 This marginal state of vitamin C

deficiency is seen most often in particular population groups, for example elderly people
living alone and those living in institutions. It has been observed that the intake of

vitamin C in institutional diets is compromised by 'an additional loss of the vitamin in

large scale institutional cooking' and during the mid nineteenth this was a factor in the

appearance of scurvy.22 The actual amount of vitamin C, calculated as 14.03mg daily by
computer analysis, available to the inmates, may well have been less because of losses

19 CompEat 5 Nutritional Software, analysis carried out by M.Clapham.20 R.Rucker, 'Vitamins: Overview and Metabolic Function' in M.E.Gershwin, J.B.German and C.L.Keen,(eds.), Nutrition and Immunology: Principles and Practice, (Totowa, N.J., 2000), p.76; T.K.Basu and
J.W.Dickerson, Vitamins in Human Health and Disease, (Wallingford, 1996) p. 141.21 Davidson, Sir Stanley, R.Passmore, J.F.Brock and A.S.Truswell, (eds.), Human Nutrition and Dietetics,(Edinburgh, 1975),p.330.
22 Basu and Dickerson, Vitamins in Human Health and Disease, p. 142.
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during food preparation. If florid scurvy did not become widespread in the workhouse it
is probable that sub clinical manifestations of vitamin C lack were common.

The a nalysis s hows t hat t he v itamin A 1 evel i s c onsiderably b elow the recommended
norm and although there are variations in the levels suggested by different countries the
lowest national recommendation, that of the National Institute of Health and Nutrition,
Japan, is 600 g for males and 540 g for females, considerably higher than that

provided by the workhouse diet. In the USA recommended levels are higher still at

1000 g for males and 800 g for females.23 The outcome of vitamin A deficiency in the

Charity Workhouse diet would be the appearance of ophthalmic symptoms, alteration in
the epithelial lining of the respiratory tract and the gut and general impairment of the
immune response. The epithelial lining is 'the first step in the protective mechanism

against infection' and loss of its integrity often leads to bacterial colonisation and
infection.24 The increased susceptibility to infections of the lung and the gut because of
the loss of the protective function of the epithelial cells is further enhanced by the
diminished immune status and a decreased ability to fight infection once established.
'Vitamin A deficiency and infections can establish a vicious cycle that induces and

perpetuates systemic disease.'25

In all four dietaries analysis reveals that there were serious deficiencies in the provision
of several essential nutrients which would have had serious effects on health if
consumed for prolonged periods; scurvy either frank or sub clinical would have

developed in all except the Irish labourers and possibly Christison himself. The body's
immune response would have been compromised by the lack of vitamin C in the cells
involved in this process but of greater importance in this respect is the deficiency of
vitamin A evident in all diets except that of Christison. If these diets were eaten only for
a short period of time the damage to health would have been temporary and recovery of
normal function would be expected. This assumes that the individual surviving on such a

23 Basu and Dickerson, Vitamins in Human Health and Disease, p. 169.24 Basu and Dickerson, Vitamins in Human Health and Disease, p. 168.



diet was not suffering from a chronic illness and did not develop an infectious disease
while his or her defence mechanisms were impaired. A prolonged period on this kind of
diet would have affected health with the appearance of sub clinical scurvy and the

development of respiratory and gastro intestinal infections, illnesses which would have
been more prolonged and more severe than in a person with normal resistance. Diseases
like measles, scarlet fever and virus induced diarrhoea are also much more severe in the
malnourished.26

The calculation of the carboniferous and nitrogenous proportions in the nutritive

proximate principles, referred to earlier in the chapter, may have been the method in use
at the time to estimate the nutritional content of a diet. In Christison's personal
convalescent diet the carboniferous element amounted to 14.28 ounces, the nitrogenous
to 4.08 ounces, in total 18.36 ounces daily. The Infirmary full diet, according to these

calculations, supplied 21.84 daily ounces and the Irish labourer consumed 43.4 daily
ounces. If the nutritional value of a particular diet was calculated by reference to these
standards it is not surprising that certain diets fell below what is now considered to be

acceptable.

The nutritional deficiency revealed by the analysis of three Edinburgh diets is evidence
only of defects in the nutrition of a certain number of people for a short period of time
and is not proof of widespread and prolonged malnutrition in the city in the period being
studied. The question that cannot be answered is whether the diet of patient or inmate
would have improved or deteriorated after discharge from the Infirmary or the
workhouse. Firstly, it is doubtful if greater quantities of good quality food were available
in the community to the poor on a regular basis and secondly it is very likely that the

type of food, if not the quantity, offered in the two institutions was similar to that

25 Basu and Dickerson, Vitamins in Human Health and Disease, pp.168 & 291.26 M.A.Beck, 'Nutritional Effects on the Pathogen Genome and Phenotypic Expression of Disease' inM.E.Gershwin, J.B.German and C.L.Keen, (eds.) Nutrition and Immunology: Principles and Practice,(Totowa, N.J., 2000), p.457.
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normally eaten by the poor of the city.27 If these propositions are accurate the deficiency
of essential nutrients identified in the diets analysed would have continued after

discharge with the ill effects specified.

As pointed out earlier Professors Christison and Alison were medical advisers to the

Edinburgh Charity Workhouse and responsible for changes in the quantity and type of

food given to the inmates. They had revised the diets of the Charity Workhouse in 1846

at the request of the Board of Supervision who were continuing the interest in

workhouse diets shown by the Poor Law Commissioners earlier in the decade. The

commissioners had questioned Mr Small, the treasurer of the Charity Workhouse, on the

food allowed to the paupers in the city's workhouses and were told that the diet had

been considerably increased within the previous year as a result of the surgeon's report
and that 'the dinners were fully doubled.' Small explained that the reason for the

improved diet was to prevent deaths which had risen from sixty each year when the diet

was adequate to eighty four per annum when the diet was reduced. It appears that the

motivation for dietary improvement in the 1830s was the cholera epidemic of 1832 when

an increase in the diet 'was found a necessary thing to prevent the introduction of that

disease.' Small told the commission that the diet had been reduced some years after the

cholera outbreak until in November 1841 it had been increased to its present state.28
Tables of diets for the Canongate Charity Workhouse and the Edinburgh House of

Refuge were given to the Poor Law Commissioners and the diets of outdoor p aupers

were also discussed. Dr John Smith, physician to the Edinburgh Charity Workhouse,
told the commission in March 1843 that the diet had been increased a year previously
because he thought that the health of the inmates had been affected by the previous diet

which was too poor; health was now better with less diarrhoea and dysentery.29 The

House Governor of the Canongate Charity Workhouse, Peter Cummings and William

27 M.Clapham, Personal communication in which he confirms that institutional diets customarily reflect
the food eaten in the community.

P.P'.Reportfrom the Commissioners appointedfor inquiring into the Administration and Practical
Operation ofthe Poor Laws in Scotland, 1844, xx, pp.2-10.
9 P.P.Report into the Administration and Practical Operation ofthe Poor Laws in Scotland, 1844, xx, p.13.
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Grey, the House Governor of the West Kirk, (St Cuthbert's) Charity Workhouse handed
over to the commission the diet tables of their respective institutions and these are

reproduced along with the Charity Workhouse diet in table 3.8.

Canongate

Charity
Workhouse

BREAKFAST

oatmeal

churned milk

DINNER

bread

broth: barley-

vegetables

meat

SUPPER

oatmeal

milk

4 ounces

5 ounces

5 ounces

1.5 ounces

not stated

not stated

3.5 ounces

5 ounces

West Kirk

Charity
Workhouse

BREAKFAST

oatmeal

buttermilk

DINNER

bread

broth: barley

vegetables

meat

SUPPER

oatmeal

milk

4 ounces

10 ounces

6.5 ounces

1.5 ounces

Not stated

2 ounces

4 ounces

10 ounces

Edinburgh

Charity
Workhouse

BREAKFAST

oatmeal

buttermilk

DINNER

bread

broth: barley

Pease +

vegetables

meat

SUPPER

oatmeal

skimmed milk

4 ounces

15 ounces

8 ounces

2 ounces

0.5 ounces

1.5 ounces

3.5 ounces

4 ounces

15 ounces

Table 3.8. Comparison of the West Kirk and the Canongate Workhouse Diets
with the Edinburgh Charity Workhouse Workers' Diet.30
Notes: 1) The Canongate workhouse diet has churned milk given at breakfast. I assume

that this is skimmed milk, milk obtained after making butter.

2) Children in the West Kirk Workhouse, in addition, were given 1 gill of milk,
type not specified, an extra that was recently dispensed with, and were given 3.25

ounces ofbread at 4 pm.

3) The Canongate Workhouse diet does not specify the type of milk given for

supper.

30
F.F.Report into the Administration and Practical Operation ofthe Poor Laws in Scotland, 1844, xx, pp.20 and 25-26.
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When the diets are compared it is plain that the Edinburgh Workhouse diet is superior to

either of the other two and although these two diets have not been subjected to computer

analysis, the data presented in table 8 permit certain conclusions to be made. Computer
analysis showed that the Edinburgh workhouse diet was deficient in both vitamin C and

vitamin A; it follows that the Canongate and the West Kirk workhouse diets contained

even smaller amounts of these two essential nutrients.

The number of people in Edinburgh and the associated burgh of the Canongate receiving
help in 1843 from the three workhouses is shown in table 3.9.

Edinburgh Workhouse

West Kirk Workhouse

Canongate Workhouse

Total

Indoor

420

500

107

1027

Outdoor

629

1195

370

2194

Table 3.9. Number of Indoor and Outdoor Paupers on the Workhouse Rolls in

1843.31

Notes: 1) The Edinburgh Workhouse also had 260 children as inmates, not included in

the figure of 420.

In addition to those who were helped by the three workhouses, in March 1843 there

were 422 p eople in the House o fRefuge and, according to one of the managers, the

number who were applying for admission was increasing. He commented 'it is life to

them, if they did not come to us they must beg or steal, or die of starvation.'32 There

were other means whereby the starving were able to obtain some food; David Ridpath, a

manager of the Edinburgh Charity Workhouse, explained that many old people got food

31 ?.?.Report into the Administration and Practical Operation ofthe Poor Laws in Scotland, 1844, xx,
pp.10 & 64 and volume xxv, Appendix, Analysis of the Poor, pp.ix.32 P.P.Report into the Administration and Practical Operation ofthe Poor Laws in Scotland, 1844, xx, pp.98 & 99.
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from families where they had once been servants and he also knew of families 'that have

their regular decent paupers, who come every day to get something.'33

The professional and domestic limitation in Christison's dietary advice is clear when his

convalescent d iet i s examined. This had no fruit or vegetables, suggesting that these

were not thought of value by Christison or the more prosperous, but were considered to

be the food of the lower classes. The poor could buy vegetables such as kale and

turnips very cheaply and, as Davidson and his colleagues point out, 'a single helping of

vegetables (90 grams) daily, even if it has been badly treated by the cook, will usually
provide at least 10 milligrams of ascorbic acid, an amount known to prevent scurvy.'34
There is no description of vegetable markets in Edinburgh during this period but Barker

recalled a London street market of 1866, 'a poor man's market' where 'one of the first

ideas which strikes the stranger is that the L ondon poor must be desperately fond of

vegetables. The barrows are heaped with bunches o f greens and S avoy cabbages.' 35

The productive farms of the Lothians, in close proximity to Edinburgh, would have

provided the city's markets with kale, cabbage and turnips, the food of the poor.

Campbell also makes the point that the Scottish diet in the eighteenth and nineteenth

centuries was nutritionally adequate only because of the presence of kale or cabbage,
often taken as broth.36 Sir William MacArthur in his medical history of the Irish potato
famine quoted Dr Curran describing events in Waterford where "scurvy was mainly
confined to the class above what could be called poor" while the destitute were exempt,
due in Curran's opinion "to nothing else but the soup given them by the Quakers, which

was well seasoned with vegetables." 37 This availability of kale or cabbage cheaply and

the free soup handed out by various charities may explain the apparent absence of

33 P.P.Report into the Administration and Practical Operation ofthe Poor Laws in Scotland, 1844, xx,
p.38.
34 Sir Stanley Davidson, R.Passmore, J.F.Brock and A.S.Truswell, Human Nutrition and Dietetics,
(Edinburgh, 1975),p.223.
35 T.C.Barker, 'Nineteenth Century Diet: Some Twentieth Century Questions' in T.C.Barker,
J.C.McKenzie and J.Yudkin, (eds.), Our Changing Fare, (London, 1966), p.2O.36

R.H.Campbell,' Diet in Scotland; an Example o f Regional V ariation', i n T .C.Barker, J. C.McKenzie,
(eds.), Our Changing Fare, (London, 1966), pp.48 & 49.
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scurvy among the most destitute while the disease appeared among the better off in the

city who disdained to eat the food of the poor.

These figures prove that there were several thousand people in the city who were unable

to provide for themselves and for periods of time were forced to seek help from various

charitable organisations. The food they obtained in these institutions may have

prevented starvation but analysis of the various dietaries provides hard evidence of

malnutrition. The nutritional status of the poor who did not have to rely on institutional

charity but who resorted to begging and stealing is unlikely to have been any better than

that of the people in the workhouse.

These analyses of institutional dietaries of the 1840s have demonstrated first of all that

the knowledge of nutritional science in Edinburgh at this time was not sufficiently
advanced to prevent serious shortcomings in the diets prescribed. Secondly, they have

highlighted dietary deficiencies, particularly of vitamins A and C, that would have

caused illness and affected individual response to infectious diseases. The question as to

whether these diets can be used as evidence of widespread poor nutrition amongst
certain of the population of Edinburgh has to be addressed. The workhouse diet given to

workers was the best diet ofthat institution and yet it was deficient in vital constituents.

The full diet of the infirmary was prescribed by physicians and was designed to aid

convalescence from disease or trauma but analysis proves that it was lacking in the

provision of energy and vitamin A. Christison's personal convalescent diet was barely
adequate with the amount of vitamin C insufficient.

There is no proof that the food eaten in the workhouse was better than that eaten daily by
the poorest of the city but the workhouse managers could not afford to be over generous

with food, a fact that Wilbraham emphasises in a chapter on diets in nineteenth century
institutions, referring to the recommendation of the English Poor Law Commissioners

37 Sir William MacArthur, 'Medical History of the Famine' in R.Dudley Edwards and T.Desmond
Williams, (eds.), The Great Famine: Studies in Irish History 1845-52, (Dublin, 1962), p.288.
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that 'the paupers should be housed in return for work done but they were by no means

disposed to be generous in respect of food...'. There is no reason to believe that

Scottish workhouse managers were any more liberal since the cost of food was a

significant item in the annual budget of an organisation with limited funds and faced

with applications for entrance that could not always be accepted. Secondly, over-

generous food provision might have encouraged even more requests for admission and

unnecessarily prolonged stays in the establishment. The city's workhouses were under

great pressure from the mass of unemployed paupers, as Alison told the Poor Law

Commission, explaining that he had spent three days in the summer of 1842 'to go

through Manchester with the relieving and dispensary officers' and had concluded that

the 'evidence of redundant population was not so strong there as in Edinburgh or

Glasgow.'Edinburgh's 'redundant population'had to be fed and after 1845 the food

supply in the city worsened with the loss of the potato as a consequence of the blight.
This nutritional crisis coincided with a fever mortality crisis but it is with the epidemic
of nutritional deficiency disease, scurvy, that the next chapter is concerned.

38 J.C.Drummond and A.Wilbraham, The Englishman's Food: A History ofFive Centuries ofEnglish
Diet, (London, 1957), pp.363-372.
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Chapter Four

Scurvy

This chapter is concerned with a number of questions relating to the appearance of

scurvy in Edinburgh in 1846. Scurvy, once a common sickness, had become rare since

the potato had become the staple carbohydrate, a theory substantiated in a report written

in 1847 on the state of the public health which observed: 'it is certain that scurvy, which

was formerly common, has almost disappeared since the potato entered largely into the

food of the population.'1 This development was not confined to Edinburgh and the

surrounding country but was reported from many parts of Britain; in 1847, the Lancet

reported on the prevalence of scurvy 'both in London and the provinces' and attributed

the outbreak to the absence of the potato.2 The emergence of the disorder in Edinburgh
was therefore not an isolated event but it is important in the context of this thesis since

scurvy is the only nutritional deficiency disease that can be identified with certainty in

the city at this time. The significance of the occurrence will be analysed and

comparisons made with outbreaks of the disorder in other places and at other times.

Scurvy was first n oticed i n E dinburgh i n S eptember 1 846 a nd m any o f t he c ases a re

recorded in contemporary hospital records and medical journals in which there are

detailed descriptions of the disorder with comments, analysis, speculation as to the cause

of the disease and suggested treatment. These sources will be reviewed and their

contents compared with earlier theories about scurvy and its management. However it is

important first to summarize current ideas about the aetiology and patho-physiology of

the condition.

Scurvy is a nutritional deficiency disease caused by prolonged subsistence on a diet

practically devoid of fresh fruit and vegetables. Since vitamin C is found almost

1 Anon, 'State of the Public Health in the Last Quarter of the Year 1846', Journal ofthe Statistical Society
ofLondon, 10, (1847), p.87.
1 The Lancet, 26 June 1847, pp.676 & 677.
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exclusively in foods of plant origin, such a diet does not provide the body with sufficient

ascorbic acid (vitamin C) and the lack of this essential constituent disrupts many of the

body's biological systems.3 The vitamin is important in the function of the immune

system and in the normal development of the connective tissues which hold together the

cells in all organs of the body.4 Collagen provides connective tissue with its strength and

the failure to synthesize this material causes fragility; the supporting tissue in the blood

vessels is weakened and easily damaged, giving rise to the haemorrhages that are

diagnostic; bleeding from the gums and spontaneous bruising are frequent early
manifestations.5 There is also a malfunction of the tissue responsible for the growth and

repair of bones and bony deformities appear in children deprived of vitamin C.6 Scurvy
is now rare in developed countries but is found occasionally in patients whose

malnutrition .is the result o f a lcoholism o r d rug abuse o r i n e lderly m en, 1 iving alone

existing on a diet of tea and bread.7 In the past, however, scurvy was so well known that

the frequency of its occurrence and the associated mortality were such that it has been

described thus: 'among specific nutritional deficiency diseases, scurvy has ranked with

the highest in its toll ofhuman suffering and death.'8

The earliest symptoms of sub clinical deficiency in the adult may be relatively non¬

specific: a feeling of weakness, depression, lassitude, and loss of appetite followed by
shortness of breath and aching bones, joints and muscles. These are followed by more

specific symptoms: transient subcutaneous haemorrhages, lasting only a day or two and

appearing after the most trivial injury. The true nature of the disease is often first

recognised by the appearance of the gums which become swollen, inflamed and spongy,

3 T.K.Basu and J.W.Dickerson, Vitamins in Human Health and Disease, (Wallingford, 1996), p. 126.4 Basu and Dickerson, Vitamins in Human Health and Disease, p. 139.
5 Sir Stanley Davidson, R.Passmore, J.F.Brock and A.S.Truswell, (eds.), Human Nutrition and Dietetics.
(Edinburgh, 1975), p.331.
6 Davidson, Passmore, Brock, Truswell, (eds.), Human Nutrition and Dietetics, p.328.
7 J.C.Waterlow and T.P.Eddy, 'Water-Soluble Vitamins', in Sir Ronald Bodley Scott, (ed.), Price's
Textbook ofthe Practice ofMedicine, (Oxford, 1978), p.469.
8
RAJacob, 'Vitamin C, in M.E.Shils, J.A.Olson, M.Shike and A.C.Ross, (eds.), Modern Nutrition in

Health and Disease, (Baltimore, 1999), p.467.
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bleeding at the slightest touch, leading to eventual tooth loss. 9 This scorbutic gingivitis
is pathognomonic and is the result of impaired collagen synthesis. Later in the disease,

haemorrhage into the muscles and joints may produce a hard painful swelling of the leg,
known as 'woody leg' with discoloration of the overlying skin. Old wounds may reopen,

recent ones fail to heal and sudden death can occur when bleeding into vital organs

occurs.10 Infantile scurvy appears usually during months six to twelve with a period of

fretfulness, loss of appetite and pallor. Tenderness and swelling of the joints, particularly
at the knee and the ankle are early signs and are followed by changes in the bones, most

marked at the ends of the ribs. Bleeding may occur at any site and many of the signs
found in the adult are also present in the infant.11

The disease has been known since the thirteenth century but the complete syndrome
became recognised only when long sea voyages of exploration became common, hence

the association with life at sea came to dominate accounts of the disorder. The first true

account of the condition, however, described a land based outbreak affecting the French

army fighting the Saracens in Egypt in 1249-50.n It was the frequency with which

scurvy appeared at sea that persuaded many observers that there was a specific
association between certain factors peculiar to life afloat and the condition. This belief

was widespread; for example, Hosack's System ofPractical Nosology, (1821), defined

scurvy or scorbutus as:

A septic state of the system induced by the excessive use of salted animal
food, the want of fresh vegetables, a foul, cold and moist air, and bad
water: manifesting itself by general debility and depression of spirits,
livid spots on various parts of the body, especially affecting the roots of
the hair, an offensive breath, gums spongy, and occasional haemorrhage
from the mouth, nose, intestines and other parts of the body.13

9 Basu and Dickerson, Vitamins in Human Health and Disease, p. 139.
10 A.P.Meiklejohn, 'Nutritional Disorders' in Sir Stanley Davidson (ed.), The Principles and Practice of
Medicine, (Edinburgh, 1961), pp.414-418.
11 D.S.McLaren, 'Clinical Manifestations of Human Vitamin and Mineral Disorders: A Resume' in
M.E.Shils, J.A.Olson, M.Shike and A.C.Ross, (eds.), Modern Nutrition in Health and Disease,
(Baltimore, 1999), pp.494 & 495.
12 K.J.Carpenter, The History ofScurvy and Vitamin C, (Cambridge, 1986), p.56. Carpenter has a detailed
analysis of Lind's work including a review of his references to past writers on scurvy.
13 D.Hosack, A System ofPractical Nosology, (New York, 1821), pp.341-342.
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The emphasis Hosack placed on salted animal food, foul, moist and cold air, 1 ack o f

vegetables and bad water, all of which were associated with life at sea before

refrigeration enabled a better diet, is evidence of the general belief that these conditions

were responsible for disease, a conviction which persisted well into the nineteenth

century.

The critical dietary lack in scurvy is vitamin C but it has been pointed out that this is

unlikely to be the only nutrient deficient in a diet so poor that it produces scurvy. Such

diets are likely to lack other nutrients such as iron, folic acid, vitamin A and protein;

accordingly, some of the features of the disease are not from lack of vitamin C alone.14

Long before it became clear that there were certain essential but as yet unknown factors

in the diet, the condition was shown to be caused by a diet poor in fresh fruit and

vegetables by James Lind (1716-91), the son of an Edinburgh merchant and burgess, a

graduate of the university and Royal Naval surgeon, who published his treatise on the

disorder during the ten years he was in practice in the city.15 One of the reasons for

Lind's interest was the catastrophe that befell Admiral Anson's circumnavigation of the

globe in 1740-44. Anson set out with six ships, of which only one returned and over one

thousand men are reputed to have died, three hundred from fever and dysentery and over

nine hundred from scurvy.16 In his classic account, A Treatise of the Scurvy, (1753),
Lind demonstrated that scurvy could be cured and, more importantly, it could be

prevented.17 In 1747, he carried out what has been described as the world's first

controlled clinical trial when he treated twelve sailors with scurvy and showed that

oranges and lemons could cure the disease. His account of the experiment, its protocol
and the outcome tells ofhow in May 1747 he took 'twelve patients in the scurvy', placed
them in six treatment groups and found 'that the most sudden and visible good effects

were perceived from the use of the oranges and lemons; one of those who had taken

14 Davidson, Passmore, Brock, Truswell, (eds.), Human Nutrition and Dietetics, p.330.
15 W.S.Craig, History ofthe Royal College ofPhysicians ofEdinburgh, (Oxford, 1976), p.518.
16 R.Porter, The Greatest Benefit to Mankind: A Medical History of Humanity from Antiquity to the
Present, (London, 1997), p.295.
17 J.Lind, A Treatise ofthe Scurvy, (Edinburgh and London, 1753).
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them, being at the end of six days fit for duty...'.18 Lind demolished the theory then

prevalent that there were two types of scurvy, land scurvy and sea scurvy, citing

evidence from physicians who had treated scurvy not only on land but also at sea.

Forty years passed before the Royal Navy adopted the practice of giving sailors daily

amounts of lemon or lime juice when Sir Gilbert Blane (1749-1834), personal physician

to Lord Rodney, the naval commander, distributed to all captains a Short Account ofthe

most Effectual Means ofPreserving the Health ofSeamen in which he drew heavily on

the work of James Lind. The navy was not alone in being slow to implement the new

cure, the military authorities in Europe and America alike remained convinced that

scurvy was peculiar to life at sea and so for many years did not take steps to prevent its

occurrence. As late as 1903, a popular manual of medicine for India warned Europeans
that a predisposing cause of scurvy in India was 'the darkened dwellings in which so

many persons exist during half the year.'19 The survival of these ideas is to a certain

degree understandable; Stewart suggests that the continued prevalence of scurvy in the

nineteenth century was in part unavoidable because nobody was aware of the instability
of the anti scorbutic factor in citrus juice or of the fact that lemon juice deteriorated with

time. These two unwitting errors were important in that they lent credence to the belief

that other factors must be involved. Stewart suggests also that it was partly the result of a

'peculiar obtuseness' and inability to shake off the old belief that sea air, or salted food

or infection was responsible.20 As recounted in chapter one, it was in 1932 that Waugh

and King, isolated pure vitamin C from lemon juice proving its efficacy and finally

confirming the pioneering work of Lind.21

Civilian doctors were also slow to accept Lind's work, perhaps because there was little

interest in scurvy or its treatment in the first half of the nineteenth century. Scurvy had

18 C.P.Stewart and D.Guthrie, (eds.), Lind's Treatise on Scurvy, (Edinburgh, 1953), pp. 145-148.
19 Sir William Moore, A Manual of Family Medicine and Hygiene for India, (London, 1903), p.333.
Moore was formerly Surgeon-General with the Government ofBombay.
20 C.P.Stewart, 'Scurvy in the Nineteenth Century and after' in Stewart and Guthrie, (eds.), Lind's Treatise
on Scurvy, (Edinburgh, 1953), pp.404-412.
21 Porter, The Greatest Benefit to Mankind, p.295 & 556; M.E.Lowenberg, Food and Man, (New York,
1974), pp.179-181.
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become uncommon, and many thought that it had been eradicated; medical opinion was
divided as to whether conditions at sea had improved to such an extent that the disease

no longer appeared or whether the scurvy described by earlier writers was in fact

something entirely different.22 In many parts of Scotland and Norway, where scurvy had

previously been endemic, it had disappeared by 1800, at about the time the potato
became an important item in the diet.23 Perhaps it is not surprising that the medical

profession failed to diagnose scurvy in the 1840s as only the oldest practitioners or those

who had served in the Navy had any experience of the disease. Whatever the prevailing
medical orthodoxy, the conviction persisted that scurvy did not occur on land except in

conditions of close confinement as in prisons. It was forgotten that Lind had disproved
the theory that there was any difference between sea and land scurvy, stating 'as to the

cause of this .disease; they are the same on both elements: for it will be fully proved that

there is not to be found any one cause of it at sea, which is not also to be met with at

land ...'24 One explanation put forward for these medical shortcomings was that

'medical learning was so constricted by Galen's classical pathology of "humours" that

the conception of a deficiency disease was not realised till long after.'25

As described in c hapter two, t he p otato b light i n 1 845 d estroyed m ost o f t he c rop i n

those parts of Scotland south of the Highland line but in 1846 the Highlands and Islands

were also affected and suffered an almost total loss of the year's crop.26 The failure of

the potato for two successive years and the consequent rise in the cost of all provisions
caused hardship in town and country alike. Mitchell records that the price of oats per

Imperial quarter was 20s 7d in 1844, in 1847 the price was 28s 8d, a rise of 40 per cent

in two years.27 This increase at a time when a dietary staple had become scarce was the

underlying cause of the malnutrition which led to scurvy.

22 Carpenter, The History ofScurvy and Vitamin C, p.98.
23 Carpenter, The History ofScurvy and Vitamin C, p. 101.
24 Lind, A Treatise ofthe Scurvy, p.66.
25 Davidson, Passmore, Brock, & Traswell, (eds.), Human Nutrition and Dietetics, p.328.
26

T.M.Devine, The Great Highland Famine: Hunger, Emigration and the Scottish Highlands in the
Nineteenth Century, (Edinburgh, 1998), pp.33-37.
27 B.R.Mitchell, Abstract ofBritish Historical Statistics, (Cambridge, 1962), p.488.
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The cultivation of the potato in Scotland, which began in the 1720s and was widespread

by the end of the century, had largely eradicated the disease from Scotland so that an

eminent physician, Professor Christison, could claim that during the thirty years in the

Royal Infirmary he had not seen a single case of scurvy until February 1847. He

wrote:

Who could have expected such a disease as scurvy among the labourers on

our railways, men mostly in the prime of life, engaged in an athletic

occupation, working in the open fields and breezy moors, earning ample
wages, and whose extravagance in good living was a frequent subject of
remark in their neighbourhood even so lately as last autumn.29

Robert Christison (1797-1882), was professor of materia niedica at Edinburgh and the

extract is from a paper he read to the Medico-Chirurgical Society of Edinburgh in 1847

in which he observed that from September 1846 many cases of scurvy had appeared

'throughout the general population of the city, both among the working-classes, and

even in the middle ranks.' He admitted that the first case he had been called to see, that

of a master upholsterer, had puzzled him and it was not until he had seen the scurvy

epidemic at Perth prison that he was able to make the diagnosis. By the end of the year

he had seen two other cases, also 'in the middle ranks of society', who had been living
for months on bread and meat, coffee and tea with no fresh vegetables, milk or malt-

liquor. By May, thirty-five patients with scurvy, thirty two males and three females, had

been admitted to the Infirmary, not including railway labourers with the disease. These

included a master upholsterer, a blacksmith, two shoemakers, a tailor, a tanner, a porter

and a barber, all male. Although Christison took a detailed dietary history from all these

patients there is no reference to the absence of potatoes, instead, he concentrated on the

lack of milk in their diet. Milk was scarce at this time following an epidemic of

pneumonia in milch-cows, an episode mentioned by Christison when considering the

effect of "the epidemic constitution" on humans and animals alike. In attributing the

Anon, On the Potato, (London, 1795), p.317. This paper appeared originally in communications to the
Board of Agriculture and was reprinted in the Report of the Committee appointed by the Board of
Agriculture to extract information from the County Reports concerning the Culture and Use ofPotatoes,
(London, 1795).
29 R.Christison, 'On Scurvy', Monthly Journal ofMedical Science, 13, (1847), p.8.
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increase in illness in the city to the "epidemic constitution", Christison spoke of the

appearance of 'enteric typhus, or dothinenteritis, in general a rare disease here, now by

no means uncommon' and the gradual increase in 'ordinary continued fevers,' but he

thought 'by far the most remarkable circumstance connected with the health of the

community has been the appearance of scurvy.'30 Carpenter in his analysis of the

Edinburgh outbreak, based on Christison's account, wrote: 'the physicians admitted that

they had at first failed to diagnose the condition correctly, because it was something not

previously encountered; some cases were at first classified as purpura.'31

Christison explained how the failure of the potato crop, 'involving dearness of all other

provisions,' affected the diet of the working-classes, causing intestinal disorders to

become more common than usual during the winter. From his own observations and

those of colleagues, he concluded that scurvy appeared in September or October, 1846,

and involved the general population of the city, becoming prevalent among the working

classes in March 1847 with the numbers admitted to hospital steadily increasing until

May.32 Christison described in detail the case of a thirty-six year old shoemaker

admitted to the infirmary on 17 February 1847.33 The surviving ward journals do not

have this man's records but those of a similar case in the male clinical medical ward 1,

are available.34 It is of interest that the ward clerk, a senior medical student responsible

for maintaining the journal, was H. D. Littlejohn, later Sir Henry Littlejohn, who in 1862

was appointed Edinburgh's first medical officer of health.35 The patient whose details

Littlejohn recorded was a 50-year-old tailor, Donald Baillie, admitted for treatment on

23 April 1847.36 Baillie explained that 'he had been much exposed to privation during

the last few months from want of employment and that his food consisted entirely of

30 Christison, 'On Scurvy', pp. 1-3.
31 Carpenter, The History ofScurvy and Vitamin C, pp.l01& 102.
32 Christison, 'On Scurvy', p.4.
33 Christison, 'On Scurvy', p.2.
34 Edinburgh University Special Collections, Lothian Health Services Archive, Journal of Clinical Medical
Ward 1, Male, 21 January 1847 to 6 October 1847.
35 J.D.Comrie, History ofScottish Medicine, (London, 1932), p.7O6.
36 Journal ofWard 1, p.lll.
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bread and coffee which he had frequently only once a day and never more than twice.

He never tasted animal food or milk.' The last remark perhaps denoted his inability to

pay for meat or dairy products during this time rather than implying a dietary choice.

The Ward Book does not record the treatment or the diet prescribed but analysis of the

infirmary full diet, (chapter 3), proved that this diet had sufficient vitamin C to correct

the deficiency and he was discharged home cured on 10 May 1847.

There were seventeen men with scurvy in ward 1 at this time, eleven being railway

labourers and six local working men.37 Baillie, the tailor, explained that he had been out

of work for some time and the ward clerk commented that two local men with scurvy, a

weaver and a blacksmith, belonged to trades known to be affected by the recession.38

Among the remaining men was another weaver who had 'lately been working on the

railway', a collier who was unable to work through injury and had to support his brother,

sister-in-law and family on two shillings and sixpence per day, and a fifty-five year old

shearer who had been living on shellfish for the previous six months.39 Of the eleven

railway labourers, four were employed on the Hawick line, two on the Caledonian line,

three on the Fife line and one at St BoswelPs Green. Four of these said that they were

forced by the company to purchase their food and other necessities from the company

store, the cost being deducted from their wages. This system, known as "truck", has

been called 'a notorious fraud practised by certain employers upon their servants.' The

fraud enabled the employer to avoid paying the full wage and forced the employee to

buy inferior goods, often at inflated prices. Smith comments that the Truck Act of 1831,

intended to apply in both England and Scotland, 'proved particularly ineffective in

Scotland, since to a Scottish lawyer much was unintelligible, in particular with regard to

procedure.'40 The result was that the system was allowed to continue with little restraint

on unscrupulous employers or legal sanctions. The eleven railway workers and the three

37 Journal of Ward 1, p. 111.
38 Journal ofWard 1, p.69.
39 Journal ofWard l,p.74.
40 T.B.Smith, 'Master and Servant' in G.Campbell H.Paton (ed.), An Introduction to Scottish Legal
History, (Edinburgh, 1958), pp.130-144.
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local tradesmen with scurvy, listed in the Ward Book, were a fraction of the total; by the

end ofMay there were 1 49, one in January, three in February, thirty-four in March,

seventy-six in April and thirty-five in May. There is no record of further cases of scurvy

but the fever epidemic raging in the city at this time convinced the Infirmary managers

that the hospital could no longer treat patients with scurvy, the need to treat fever

sufferers being greater and by June 1847 Ward 1 was full of patients with fever.41 The

number of patients, other than railway labourers, admitted to the Infirmary up until the

end ofMay was thirty-five, only three ofwhom were female.42

Many of the railway labourers with scurvy were Irish but the first railway worker

admitted to the infirmary was an Englishman called Buckland who told the clinical clerk

that many of his fellow labourers were similarly affected.43 Scurvy appeared among the

railway workers between the middle and end of January, of those one was English, two

or three were Scots and the rest were Irish. Christison describes Buckland's illness and

the circumstances leading to it in his paper on scurvy. Buckland was fifty years of age

and had previously been a foreman in an iron foundry but began work on the railway in

June 1846, being compelled to buy all his provisions at the contractor's store or "tommy

shop" although there were shops in the village close by. He was paid his wages at the

end of each month when the cost of purchases at the company store was deducted,

leaving only sufficient money for his lodgings and clothing with nothing left to buy food

elsewhere. Bread, salt pork, salt butter, cheese, coffee, tea and sugar were available at

the store and Buckland told how he had complained repeatedly about their poor quality.
Christison expressed some doubt as to whether the quality of the food at the stores was

quite as bad as the men suggested but, nevertheless, he was sufficiently impressed by

their claims to make representations on their behalf to the legal authorities. As a result of

Christison's disquiet, the county Sheriff ordered an inspection of the store most strongly

criticised and this check was repeated at the request of the directors of the railway. No

41 Journal of Ward 1, 10 April 1847 to 25 February 1848.
42 Christison, 'On Scurvy' p.5.
43 Journal ofWard 1, p.64.
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fault was found with the store or the arrangement and the illegality of the truck system

did not seem to have troubled the Sheriffwho ordered the inspection.44

In analysing the food eaten by one of the Irish labourers with scurvy, by name Sherry,
Christison emphasised that his diet was essentially different to that to which he had

eaten in Ireland, inasmuch as he had no milk.45 Christison was well aware that Sherry no

longer had potatoes but does not deduce that this might be responsible for the scurvy. It

appears from the passage quoted below as if Christison was manipulating the evidence

to fit preconceived ideas. He described the Irish labourers' diet at home in Ireland where

they had potatoes, oatmeal, porridge and milk and comments:

It has been commonly represented, and is generally understood in this

country, that until the late failure in the potato crop, the food of the Irish

peasantry consisted in most parts almost exclusively of that root. But this is
one of the many vague statements of practical men, which require to be
received with some limitation. On questioning a great number of the
labourers who have recently come from all parts of Ireland to work on the

railways around Edinburgh, I find that to a man they had an abundance of
skimmed milk in their native country.46

Christison concluded therefore that lack of milk was the cause, ignoring evidence which

suggested otherwise. He cited the parliamentary reports of the English Poor Law

Commissioners for 1840 which stated that the food of labourers in Ireland comprised at

that time, on average, nine and one quarter pounds of potatoes and two and a half pints
of skimmed milk daily.47 Christison thought that several factors were responsible for the

scurvy among the railway labourers: the failure of the potato crop, the epidemic among

milch cows, the cost of all provisions and the distance from the place of work to their

lodgings. However, he remained convinced that milk was a powerful anti scorbutic and

that there was a 'tendency of a saccharo-farinaceous diet to engender scurvy.'48 In his

lectures on nutrition he was at pains to emphasise what he referred to as 'an interesting

44 Christison, 'On Scurvy,' p. 14.
45 Journal of Ward 1, in which Felix Sherry, a labourer on the Hawick line is listed, p.79.
4646 Christison, 'On Scurvy,' p. 12.
47 Christison, 'On Scurvy,' p.l3.
48 Christison, 'On Scurvy,' p. 18.
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point of doctrine, the nutritive proximate principles of the food.'49 Many of these terms

used by Christison are now meaningless and in the 1840s, in the infancy of nutritional

science, they meant little to most chemists, physiologists and medical men alike.

Colleagues from neighbouring districts gave Christison information about patients with

scurvy. Dr Brotherston of Alloa had seen twenty-six cases of the disease among

ironworkers and labourers and Dr Hope of Polmont had several patients with scurvy.

Brotherston found that his patients' diet had deteriorated and 'that the food had consisted

for some time of bread, oatmeal porridge, and tea, without any meat or milk.'50

Christison used these examples of faulty diet to support his theory that lack of milk and

meat were the main causes of the disease, the other reason he thought was 'a diet too

purely farinaceous, saccharo-farinaceous, or saccharo-farinaceous and fatty.' He then

combined his two theories by insisting that the faulty diets could be counteracted by the

addition of milk and goes on to compound his errors by criticising the work of Dr Budd,

an English physician, who had written "it is probable that anti scorbutic properties are

possessed exclusively by substances of vegetable origin."51 Another English doctor,

Baly, had concluded that the potato had anti scorbutic properties when he investigated

an epidemic of scurvy among military prisoners in the Milbank Penitentiary in 1840 and

1841. The men had been well on a diet that included potatoes but had developed the

disease when potatoes had been withdrawn.52 Christison, while admitting the possibility
that potatoes may have prevented scurvy, was equally convinced that animal nitrogenous
nutriment had good anti scorbutic properties.

Terms like farinaceous and saccharo-farinaceous, nowadays fairly meaningless, were

coming into use in the 1840s as the science of nutrition developed. Jonathan Pereira

(1804-1853), the London physician whose treatise on nutrition, cited in chapter three,

was the first work in English to analyse institutional diets, listed classes of alimentary

49 Christison Papers, Lectures on Nutrition, p. 154.
50 Christison, 'On Scurvy,' p.l7.
51 Christison, 'On Scurvy,' p. 18 quoting Dr Budd who had written on scurvy in the Library ofMedicine.
52 Christison, 'On Scurvy,' p.16 quoting Dr Baly's paper on the occurrence of scurvy in the London
Medical Gazette.
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principles including the saccharine and the amylaceous, alternatively called the

farinaceous.53 Christison, at the time one of Scotland's most distinguished physicians,

had become increasingly interested in the subject and included advice on diet in a series

of lectures on nutrition at the university.54 The Monthly Journal of Medical Science,

commenting on the 'epidemic of scurvy in Edinburgh', intimated that an able historian

had been found in Professor Christison who 'had read an elaborate memoir at the last

meeting of the Medico-Chirurgical Society, a memoir abounding in novel views of the

aetiology and mode of treatment of the disease.'55 Christison in this paper, again

expounded his theory of 'the tendency of a saccharo-farinaceous diet to engender

scurvy, and on the influence of a due admixture of animal food, and especially of milk,

in curing the disease,' but he also found it necessary 'to advert briefly to certain other

views as to its causes and treatment, in order that the precise object of my remarks may

not be misconstrued.' These other views included a belief that patients had

misrepresented their diets, claiming to have taken meat and milk regularly, when in fact

he believed that they had lied, 'unwilling to reveal the state of abject poverty to which

they had been reduced.' Christison concluded by postulating some other cause, which, in

conjunction with a faulty diet, had been responsible for the numerous cases of scurvy

seen in Edinburgh and its neighbourhood. He believed that having considered the

question, 'no other mode will appear adequate to account for the facts, except the

assumption of some particular "epidemic constitution.'"56

A meeting of the Medico-Chirurgical Society of Edinburgh in 1847 discussed scurvy in

the city; Mr Spence said that he had seen scurvy in several persons in middling ranks of

society, while Dr Hughes Bennett reported people with scurvy at the Royal Dispensary

and two unnamed physicians had also seen several cases. The scarcity of potatoes as a

result of the blight was very much in their minds; Bennett had been able 'to trace the

53 J.Pereira, A Treatise on Food and Diet, (London, 1843), pp.38-110.
54 In 1847 Christison was President of the Royal College of Physicians of Edinburgh, Professor of Materia

Medica in the University of Edinburgh, Vice President of the Royal Society of Edinburgh and Physician to

the Queen in Scotland.
55 Anon, 'Epidemic of Scurvy in Edinburgh', Monthly Journal ofMedical Science, 12, (1847), p.872.
56 Christison, 'On Scurvy,' p. 16.
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disease in every case to a want of fresh vegetables, more especially potatoes, or to an

insufficient diet.' The confusion is plain when Bennett's opinion is compared with that

of Paterson and Spence, b oth o fwhom w ere c ertain that the scarcity o fp otatoes had

nothing to do with the appearance of the disorder. The fourth doctor was convinced that

the lack of 'wholesome animal nourishment' was the problem.57 Despite Professor

Christison's position and reputation few of his colleagues appear to have been convinced

by his "novel views". Dr James Stark in his report on the mortality of Edinburgh for

1847 wrote:

this scorbutic tendency w as n ot c onfined t o t he p oor a lone t hough i t w as

only among them that the severer forms of scurvy were remarked but was

observable to a small extent in all classes, among many of whom it could

not be traced to any deficiency of proper nutritious food, unless it arose

from the simple want of the potato, but appeared alone attributable to

epidemic influence.58

These reports indicate that there were many who had scurvy and recovered, but the small

number of deaths is surprising and poses several questions. If the labouring classes and

the poor were so dependent on the potato it might have been expected that the loss of

their main source of vitamin C would have resulted in many more cases of scurvy and an

associated greater mortality than seems to have been the case. In his 1847 report Stark

lists seven deaths from purpura and scurvy but in his analysis of the year does not link

malnutrition and increased disease. He attributes the increased mortality from all causes

and the failure of the crops to a common cause, citing the work of Noah Webster who

described what he saw as the connections between increased mortality, pestilential

periods, bad seasons, failure of the crops, cattle disease and earthquakes.5

57 Anon, 'Report of Proceedings of the Medico-Chirurgical Society', Monthly Journal ofMedical Science,
7, (1847), pp.791 & 792.
58 J.Stark, 'Report on the Mortality of Edinburgh and Leith for the year 1847', Edinburgh Medical and

Surgical Journal. 69, (1848), p.5O8.
59 Stark, 'Report on the Mortality of Edinburgh and Leith for the year 1847', pp.512-513. Stark is

referring to Noah Webster (1758-1843), the American lexicographer and author of A brief history of
epidemics andpestilential diseases, (1799).
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The potato crop failure was the cause of the scurvy epidemic and there is a ready

explanation for its early and frequent appearance among the Irish labourers working on

railway construction. The rapidity with which symptoms of scurvy appeared in this

group has been explained b y r esearch w hich d emonstrated t hat p eople a ccustomed t o

very high levels of vitamin C, when deprived of the source of the vitamin, lose their

stores m uch m ore r apidly t han t hose a ccustomed t o 1 ower 1 evels a nd a s a result t hey

develop quickly the symptoms and signs of scurvy. The potato is not rich in vitamin C,

but the huge daily consumption by Irish workers in particular provided far in excess of

the daily requirement of thirty to sixty milligrams per day. The loss of the potato

removed their main source of the vitamin and during the winter and early spring when

no alternative was available they developed scurvy.60

Christison and many of his colleagues in Edinburgh were unable to abandon old ideas.

In his lectures he declared that in the 1840s, scurvy, the terrible scourge of fleets, armies,

and society at large, was favoured by confinement, want of exercise and by a moist, cold

atmosphere. He considered that the main cause was a combination of damp air and

inactivity, but that faulty food, particularly lack of milk, did play a part in the condition

also.61 Christison was not the only physician in Scotland writing about the sudden, and

at the time inexplicable, appearance of scurvy. Dr Ritchie, a physician at the Glasgow

Royal Infirmary, published a series of articles in May 1847 on 'the prevalence among

our land population of a distinct disease presenting the precise features, aetiology,

proximate nature, and general indications of treatment of the scorbutus of our navies.'

There had been admitted to the medical wards of the infirmary, by the end of May,

eighty-three cases, seventy being male and thirteen, female. At the Dispensary, thirty-

nine cases, thirty-three males and six females had been treated and there were other

instances of the condition, which 'some may be disposed to call purpura'. In Glasgow at

that time purpura was common but it is probable that the correct diagnosis was scurvy,

60 E.M.Crawford, 'Subsistence Crises and Famines in Ireland: A Nutritionist's View', in E.M.Crawford,
(ed.), Famine: the Irish Experience 900 -1900, (Edinburgh, 1989), p.209.
61 Edinburgh University Special Collections, Christison Papers, Dietetics II, Faulty Food and its Effects,
p.llO.
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perhaps still at an early stage. Ritchie reviewed all the cases of purpura treated from

November 1846 and concluded that several patients diagnosed as purpura were in fact

suffering from scurvy. As in Edinburgh, it was not until February 1847 that the actual

extent of the outbreak became clear. Ritchie described the diets of the unfortunate

sufferers in considerable detail and concluded that 'the general fact in regard to the food

of all was, that it failed in variety, and in the quantity of its animal constituents, and,

that, in all but a fraction of the cases, in which they were very deficient, the patients had

been exposedfor months to a total deprivation offresh succulent vegetables.' [Original

italics].63 Dr Ritchie, in the second ofhis papers on scurvy, wrote that:

It is familiar to every one that the failure of the potato crop for two

successive seasons, did, with the stunted growth of our pastures and other

crops, lead to a rise ofbetween 30 and 40 per cent on all kinds of provisions
during last winter. From the same cause the value ofmoney rose in the same

period little short of a half; and in consequence, the workmen in every
branch of home trade were thrown more or less out of employment...One
effect of this was to render all kinds of fresh succulent vegetables
unattainable by nearly every class.. .accordingly of the infirmary patients in
this epidemic, about 9 5 percent had suffered a total deprivation of fresh
succulent vegetables for more than six months.64

He repeated his belief that the lack of proper vegetable food was the cause and the rest

of the paper was taken up by analysing the various types of treatment prescribed,

including a diet of oatmeal, milk, animal broth made with vegetables, fresh meat, turnips

or carrots, an orange, crystallised citric acid or two ounces of lemon juice and one pint

ofporter daily. On this regime all except one of the scorbutic patients recovered.65

Another detailed analysis of the Glasgow outbreak was that of Dr John Steele, Surgeon

and Superintendent of the Royal Infirmary in which he commented on the increased

mortality in the city due 'to the extremely debilitated condition of a large proportion of

the cases under treatment.' Furthermore, it was his opinion that 'the want of

62 C.Ritchie, 'Contributions to the Pathology and Treatment of the Scorbutus, which is at present prevalent
in various parts of Scotland', Monthly Journal ofMedical Science, 8, (1847), pp.38-49 and 76-87.
63 Ritchie, 'Contributions to the Pathology and Treatment of the Scorbutus', p.41.
64 Ritchie, 'Contributions to the Pathology and Treatment of the Scorbutus', pp.77 & 78.
65 Ritchie, 'Contributions to the Pathology and Treatment of the Scorbutus', pp.84 & 85.
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employment and the high price of provisions, to which the lower orders were subjected

during the bygone year, had a corresponding effect in increasing their liability to

disease,' These 'irregularities' were also the primary cause of the outbreak of scorbutus

which 'appeared almost simultaneously in an endemic form in various parts of

Scotland.' The number treated in the infirmary was one hundred and one, eighty-two

males and nineteen females. Of the males, twenty-seven were railway labourers, twelve

weavers, five shoemakers, five quarriers, four in factory employment, three sailors and

the remaining twenty-five 'pursued miscellaneous mechanical pursuits.' Of the females,

sixteen worked in factories and the remaining six 'followed sedentary occupations.'

There was only one fatality, an elderly male and the average length of stay in hospital

was twenty-seven daysa figure that does not compare well with the six days described

by Lind.66

Henry Lonsdale, physician to the Cumberland Infirmary, Carlisle, wrote in August 1847

on cases of scurvy in his locality and among workers on the Caledonian Railway in the

south of Scotland. In the Carlisle area they were mostly weavers and their families,

whereas in the most southern part of the county of Dumfries agricultural workers were

the group most affected after January 1847. Lonsdale confirmed, with the help of Mr

Carruthers, surgeon, of Dumfries, that potatoes had always been a staple article of food

for these farm workers. 'During three winters the potato crop has been failing, but the

supply was never entirely cut off till last autumn and winter.' Dr. Bogie of Annan, who

had previous experience of scurvy as a surgeon at sea, diagnosed between ninety and

one hundred cases of scurvy amongst the pauper class and the workers on the Nithsdale

Railway. Dr Walker, also of Annan, had treated a dozen cases. Lonsdale records a

conversation with Dr Browne of the Crichton Institution, Dumfries, who said that every

spring he had scorbutic cases and that now (1847) the disease was more common. The

consensus among these practitioners was that the lack ofpotatoes was the chief cause of

66 J.C.Steele, 'View of the Sickness and Mortality in the Royal Infirmary of Glasgow during the Year

1847: illustrated by Tables of different Diseases', Edinburgh Medical and Surgical Journal, 70, (1848),
pp. 149-169.
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the outbreak, an opinion with which Lonsdale concurred, blaming an error of diet for

the disease, adding 'as vegetables became plentiful, scurvy disappeared from amongst

us. I do not hear of fresh cases at this date (July 9th).'67

These three contributors of papers on scurvy to the Monthly Journal ofMedical Science

recorded approximately 400 cases known to them in just three parts of Scotland

Edinburgh, Glasgow and Dumfriesshire. It is probable that these were not the only cases

in Scotland, since it would be surprising if the only areas in which people suffered from

scurvy were the rural southwest, the railway developments and the cities of Glasgow and

Edinburgh.

There are several questions which remain unanswered. First, it is surprising that more

cases were not recorded in Edinburgh. There are several possible explanations; perhaps

the poorest were reluctant to visit the free dispensaries so that their scurvy remained

undiagnosed and unrecorded; possibly there remained amongst people recently come

from the country a memory of how to treat scurvy using readily available plants. In the

cities and in the encampments of railway workers it is less likely that such knowledge

existed and in urban areas even if people knew of plants with anti scorbutic properties

obtaining them must have been difficult. Scurvy grass, cochlearia officinalis, which is

found in dry salt marshes and b anks b etween April and August, w as recognised as a

good source of vitamin C, yielding 200 mg. from 100 gm. of leaves and buds, comparing

well with the 45-60mg obtainable in 100 gm. of cabbage.68 Scurvy grass was certainly

known to the people of the Highlands being called in Gaelic by several names, am

maraiche, the seasider or an carran, the thing for scurvy.69 Mary Beith says that this

plant was used as an anti scorbutic well into the nineteenth century and was cultivated

for this reason and that the common dock, Rumex obtusifolius, taken as a decoction, was

67 H.Lonsdale, 'Remarks on Scurvy as observed in Cumberland, and the Southern parts of Scotland',
Monthly Journal ofMedical Science, 8, (1847), pp.97-106.
68 Carpenter, The History ofScurvy and Vitamin C, pp.225 & 226.
69 A.MacFarlane, Gaelic Names ofPlants, (Inverness, 1928), p.22.
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good for scurvy.70 Scurvy grass and the common dock were not the only anti scorbutic

plants growing in the Scottish countryside, many of which may have been known to

people not long removed from the country to the city. Lightfoot, who accompanied

Thomas Pennant on his tour of Scotland in 1772 at the latter's request, wrote Flora

Scottica, which he described as 'a systematic arrangement in the Linnaean method of the

native plants of Scotland and the Hebrides.' 71 In this detailed botanical record there are

numerous descriptions of plants which are 'esteemed as an antiscorbutic'; among these

he mentions pepperwort, common scurvy grass, wood sorrel, roebuck berries, common

brooklime, sea bindweed and tormentil. There are many other plants which he says were

used by the natives as greens, in salad, or boiled, for example, sea beet whose 'young

leaves boiled are wholesome and good greens.'72 The frequent references to the use of

these common plants as greens in springtime suggests that at the time of the year, early

spring, when the first symptoms of scurvy began to show (at least before the potato

came into general use) people knew of readily available plants which could be used as

an anti scorbutic.

What is also striking is the preponderance of males in the reports from both Glasgow

and Edinburgh. This may be a reflection of the habit of allowing the male provider to

have a larger share of whatever food was available, implying a greater consumption of

potatoes and therefore a greater fall in vitamin C levels when the potato was no longer

available. Alternatively, women made up their diet by consuming more green vegetables

which may have been looked on with disfavour by the men. There is no contemporary

evidence to support these theories but the presence of scurvy confirms the existence of

specific nutritional deficiency, more common amongst men, in Edinburgh during 1846-

47. In chapter three the results of computer analysis of the Edinburgh Charity

Workhouse workers' diet and Professor Christison's own convalescent diet were

70 M.Beith, Healing Threads; Traditional Medicine of the Highlands and Islands, (Edinburgh, 1995),
pp.214 & 238.
71 J.Lightfoot, Flora Scottica, (London, 1792). The introduction including a pen portrait of the author was

written by Thomas Pennant and is dated 1788.
72 Lightfoot, Flora Scottica, pp. 140-150, 237-308 & 339-362.
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described, revealing the inadequate amounts of vitamin C in both diets, findings that

bear out the critical importance of the potato as an anti scorbutic.73

This outline of the scurvy outbreak in the city has depended largely on contemporary

published sources together with certain items from the Christison papers. According to

Stark, there were seven deaths from purpura and scurvy in 1847, the only published

statistical record of scurvy mortality in Edinburgh. There were papers on the topic in the

learned journals with discussion of numbers affected but no effort was made to

investigate the localities in which the sufferers lived, to record their habits or to estimate

the mortality rate from the disease. This lack of interest in statistical information is

unusual at a time when the gathering of statistical information had developed from its

beginnings in the late eighteenth century when Sir John Sinclair had instituted the

collecting of facts and figures for his Statistical Account of Scotland, (1791-99). The

next chapter will therefore examine the history of mortality bills and will focus on the

absence of statistical records of morbidity and mortality in Edinburgh during the 1840s,

contrasting the city's indifference with the attention paid to such matters as mortality

bills elsewhere.

73 Christison Papers, Lectures on Nutrition, Tables ofNutriment in Various Dietaries, (Edinburgh, 1854).
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Chapter Five

Statistics

This chapter, although primarily concerned with statistics and the development of this

new science, also raises a number of questions about the lack of an official record of

mortality for Edinburgh during most of the first half of the nineteenth century. This

deficiency is striking. Edinburgh was a capital city with a university and medical school,

two medical Royal Colleges and a Royal Society but the Town Council, the Police

Commission and the medical profession alike largely ignored statistics. Edinburgh was

one of the few cities in the United Kingdom with no official mortality figures and,

apparently, no interest in their collection until 1846. It is perhaps not entirely unexpected

that the municipal authorities should not be aware of the usefulness of mortality bills but

that the medical profession remained indifferent is remarkable and worthy of scrutiny. In

Britain during the 1830s statistical investigations were seen as a means towards the

alleviation of many of the ills affecting society but not, it appears, in Edinburgh. In order

to investigate this omission and to compare the situation in Edinburgh with that in other

cities, the development of statistics and of statutory registration in the United Kingdom

will be reviewed and the history of mortality bills examined. The lack of interest in

mortality figures was equalled only by the disregard for records of morbidity, the

outcome being that the registers maintained by dispensaries and hospitals for annual

publication to encourage charitable giving are the only source of information on

morbidity d uring t he 1 840s and w hat s urvives i s n ot c omprehensive. T he aim in this

chapter will be to link the failure to pass legislation for Scottish civil registration with

the evident lack of interest in statistics in Edinburgh, a capital city which retained

considerable legal and ecclesiastical power and substantial influence.

The absence of any record of sickness and incapacity throughout the 1840s, the lack of

mortality bills between 1840 and 1845 and the failure to implement national statutory

registration of death in Scotland make a quantitative analysis of disease in Edinburgh at
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this period impossible but examination of the records that survive does permit certain

observations to be made. The diagnostic term for the cause of death recorded at the

cemetery can be evaluated and this exercise in its turn may provide evidence as to the

accuracy of the statistics collected when eventually mortality bills for the city were

sanctioned. Burial records were the only sources from which figures could be obtained

but the recorded cause of death was not always accurate or informative, factors which do

not permit a quantitative review but examination of the burial records can provide

information regarding nosological usage, age at death and the incidence o f infectious

disease.

Glass in his book, Numbering the People, an examination of population, census

development and vital statistics, suggests that an important factor in the acceptance of

civil registration in England was 'the interest of the medical profession and of a number

of statisticians in the use of existing data and in the provision of better data on

mortality.'1 The term 'medical statistics' was relatively new in the first half of the

nineteenth century; the first book in English on the subject, Elements of Medical

Statistics, an expanded version of his Gulstonian lectures at the Royal College of

Physicians of London, was written by F.Bisset Hawkins, a London physician, in 1829.2

Hawkins defined medical statistics as 'the application ofnumbers to illustrate the natural

history of man in health and disease.' and in his review he included the mortality bills of

London. He says that these were first recorded in 1603 at a time of plague and were

published weekly with occasional interruptions and variations into the nineteenth

century. Hawkins believed that the bills and registers were of value and did 'afford some

approximation to the truth' but he accepted that there was need for improvement in

recording the cause of death. 3 Cullen in his work on the statistical movement in Britain

states that the London bills of mortality first appeared in 1519 as an early warning of

plague and intermittently until 1603 with other causes of death added after 1629.4

1 D.V.Glass, Numbering the People, (Famborough, 1973), p.ll9.
2 M.Greenwood, Medical Statisticsfrom Graunt to Farr, (Cambridge, 1948), p.68.
3 F.B.Hawkins, Elements ofMedical Statistics, (London, 1829), pp.2-11.
4 M.J.Cullen, 'Social Statistics in Britain 1830 -1852', University of Edinburgh PhD thesis, 1971, p.l2.
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In Scotland there was much less interest in bills of mortality, apart from that shown by

James Cleland of Glasgow w hose historical account of bills of mortality (1836) dealt

with the subject at length. Cleland gives an account of the Glasgow bills, which he

collected and for which he was responsible, publishing them first in 1823, and

continuing the work through the 1830s. Hawkins said that these were 'more accurate,

probably, than any others relating to our population, from the zeal which the authorities

of Glasgow displayed in collecting them.' Hawkins commented that as far as the rest of

Scotland was concerned 'from the acknowledged omissions in the registers of deaths in

most part of Scotland, few just inferences can be drawn'5 There is less known about the

history of Edinburgh's bills of mortality. Stark in his first report on Edinburgh's

mortality in 1846 wrote: 'it is not a little strange that in the matter of mortality bills we

have fallen greatly behind our predecessors of the last century' claiming that they were

certainly in operation in 1739 and that monthly tables were published in the Scots

Magazine until 1794.6

Cleland was in the v anguard i n S cotland i n h is i nterest i n v ital s tatistics. T here w ere

earlier works on statistics but these dealt with a variety of topics as, for example, the

detailed account of Scottish parishes collected by parish ministers for Sir John Sinclair

between 1791 and 1799.7 Cleland and his fellow enthusiasts for statistics were more

interested in numbers; numbers born, numbers marrying, the size of families and age at

death. The vital statisticians or 'statists' as they were called originally, belonged to an

increasingly large group interested in the new science. By the 1830s, Government was

taking an interest and in 1832 the Statistical Department of the Board of Trade was

established to collect information on trade and manufacturing; in 1836, the act for the

registration of births, marriages and deaths came into force in England and Wales. A

separate bill for Scotland did not reach the statute book and subsequent efforts were

5 J. Cleland, A Historical Account ofBills ofMortality, (Glasgow, 1836); Hawkins, Elements ofMedical
Statistics, pp.21 & 56.
6 J.Stark, Report on the Mortality ofEdinburgh, Leith, (Edinburgh, 1846), p.l.
7 Sir John Sinclair, (ed.), Statistical Account ofScotland, (Edinburgh, 1791-1799).
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equally unsuccessful until 1855 when civil registration in Scotland became a reality. The

reasons for the failure are many and complex and merit further detailed study.

It is surprising that at this time no interest was shown in Edinburgh in any kind of

statistical record when statistical information on a variety of subjects was being gathered

enthusiastically and the new science was gaining adherents in Britain and in Europe. The

1830s in Britain saw the development of statistics as a tool of government departments

but these were not the only bodies with an interest in the subject; the British Association

for the Advancement of Science, founded in 1831, had a section of Statistics from 1833,

until in 1856 it was renamed the section of Economics and Statistics.8 The Cambridge

meeting of 1833, attended by such luminaries as Adolphe Quetelet, the Belgian

astronomer and statistician whose work on the statistics of crime and of suicide were

well known and Thomas Malthus, the English clergyman and author ofAn Essay on the

Principle ofPopulation (1798), was presented with a fait accompli by Charles Babbage,

the mathematician and inventor of calculating machines, when he instigated the

formation of a statistical section. The Association did not receive the new section with

unqualified approval but its formation was 'the signal for a rash of statistical societies'

of which the earliest was the Manchester Statistical Society founded in 1833, followed

by the Statistical Society of London in 1834.9 The interest in and importance of social

science is evident in the prospectus of the London society which says that it was

established 'for the purposes of procuring, arranging, and publishing "Facts to illustrate

the Condition and Prospects of Society.'" The society resolved that there were four great

classes of statistics, namely, economical, political, medical, moral and intellectual and

recognising the importance of accurate figures for births and deaths, a Vital Statistics

committee was formed in 1838; two years later a committee was appointed to consider

how to extend the registration of births, marriages and deaths to Scotland.10 In 1841 a

8A.D.Orange, 'The Beginnings of the British Association 1831-1851' in R.MacLeod and P.Collins (eds.),
The Parliament ofScience, (Northwood, Middlesex, 1981), pp.4364.
9 J.Morrell and A.Thackray, Gentlemen of Science: Early Years of the British Association for the

Advancement ofScience, (Oxford, 1981), p.292.
10
Anon, Annals ofthe Royal Statistical Society, (London, 1934), pp.22 & 23.
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hospital statistics committee was set up and issued forms to all the hospitals in London

'for the registration and annual collection of their experience.'11

In a short space of time societies were started in Aberdeen, Belfast, Leeds, Liverpool,

Bristol, Nottingham, Newcastle and Birmingham. In 1836 two were formed in Glasgow,

the Statistical Society of Glasgow and the Glasgow and Clydesdale Statistical Society

and Cullen comments that 'the earliest significant society was that set up in Glasgow.

Or, more correctly, the societies set up in Glasgow.' The former was largely the

brainchild of Charles Baird and Robert Cowan; the first president of the Glasgow and

Clydesdale was James Cleland and included in the list of ordinary councillors was

Cowan who was therefore involved in both societies.12 Cowan was a young Glasgow

physician who after graduating in 1834 was professor of Medical p olice and forensic

medicine from 1839 until his death in 1841, writing on fever in the city from his

experience as a physician in the fever hospital.

The eagerness with which towns and cities across the kingdom formed statistical

societies i s u nderstandable. 11 w as a t ime o f r eform, o f c ommittees o f i nquiry a nd of

parliamentary reports and it is surprising therefore that Edinburgh showed no interest in

forming a statistical society, particularly since the meeting of the British Association

following that in Cambridge, was in Edinburgh in 1834.13 A reference by the council of

the London society to the possible formation of a society in Edinburgh suggests that

there was at least some interest in the subject.14 Unfortunately, the society's minutes and

letter books have no record of correspondence on the matter; the only reference to

Edinburgh is in a brief exchange of letters concerning the proceedings of the London

11 Anon, Annals ofthe Royal Statistical Society, pp.43-48.
12 M.J.Cullen, The Statistical Movement in Early Victorian Britain, (New York), pp.77, 105 & 119; Anon,
Constitution and Regulations of the Glasgow and Clydesdale Statistical Society, (Glasgow, 1837), p.l. It

is probable that Cleland was the author of this impressively bound volume which was presented to the

Royal College of Physicians of Edinburgh. C.R.Baird and A.Fullarton wrote jointly Remarks on the Evils

at Present Affecting the Highlands and Islands ofScotland, (Glasgow, 1838) and both were members of

famine relief committees in 183637 and again in 1847.
13 Morrell and Thackray, Gentlemen ofScience, p.548.
14 Cullen, The Statistical Movement in Early Victorian Britain, p.l 19.
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society between the secretary and Charles Oliphant, a retired Edinburgh lawyer, a fellow

of the London society but who was not prominent in Edinburgh intellectual circles.15

Alison used data from mortality bills, the New Town Dispensary and the Royal

Infirmary in his writings on fever and in his campaign for a review of the Poor Law. In

his paper on the fever of 1837-39 he referred to the number of men employed on charity

work in the Meadows, a public park in the centre of the city, and the numbers of fever

patients in the infirmary to show that they were related inversely.16 The Edinburgh Fever

Board of which Alison was a member published a pamphlet in 1844 in which fever

statistics from Edinburgh and other cities were used to illustrate the threat the city

faced.17 The Royal College of Physicians of Edinburgh convened committees in 1840

and 1846 'to consider and recommend an effective and uniform system of Registration

in Scotland of all Births and Deaths'. The 1840 decision to press for a registration was

made by the college in response to a resolution passed at the Glasgow meeting of the

British Association in the same year.

An important element in the early success of statistical movement was the drive for the

registration of births, marriages and deaths, an objective that was rapidly achieved in

England and Wales. There may have been particular reasons for this success, not least

the attitude of English dissenters arising from the requirement for all persons to have

births, marriages and deaths recorded in the established church, the Church of England,

whose jurisdiction and validity they did not recognise. Their objections were significant

factors in the successful introduction of a Registration Bill to parliament, the bill's

sponsors hoping to win the support of the English and Welsh dissenting factions in

forthcoming elections. The bill for England and Wales was passed and became law in

1837, but a law for Scotland was not approved until 1855; Bills did reach the committee

15 Minutes and Letter Books of the Statistical Society of London, 11 June 1836 & 11 January 1837; Post

Office Annual Directory 1831-2, (Edinburgh, 1832).
16 W.P.Alison, Observations on the Epidemic Fever of1843 in Scotland and its Connection with the

Destitute Condition ofthe Poor, (Edinburgh, 1844), p.6.
17 R.Deuchar, Observations on the Prevalence ofEpidemic Fever in Edinburgh and Glasgow, (Edinburgh,
1844).

121



stage in 1834, 1835, 1837 and again in 1847 but for one reason or another none of them

progressed further.18

Before considering these aspects of statistics the next section will concentrate on the

surviving parochial records of burials in Edinburgh. It is not intended to carry out a

numerical analysis of these records but to record those that exist and to outline their

contents. Prior to the Registration of Births, Deaths and Marriages (Scotland) Act, 1854,

which took effect from 1 January 1855, parish registers contained the only formal

records of these events. Death records, such as existed, were in effect records of burial

and varied greatly in the quality and accuracy of the information, depending on the

abilities and the literacy of the recorder. This duty was frequently handed over in

country districts to the gravedigger whose literacy was often faulty or non-existent. In

Edinburgh, where the number of burials was always considerable and therefore worth

money to the kirk, it was important to have a recorder who was both numerate and

literate. The surviving burial records from the city's graveyards are generally legible

although the detail is very variable.

The system had not always been so haphazard. In the seventeenth century, every birth,

marriage and death had to be entered in the parish register, kept by the established

church, but it is not surprising that many events went unrecorded. In 1783 the imposition

of stamp duty on registration of deaths resulted in a sharp drop in the number of burials

recorded, including almost all dissenter burials and even many who belonged to the

established church. Glass argues that the effects of the Act may not have been uniform

throughout the United Kingdom and quotes evidence from an analysis of Shropshire

18 General Index to Bills 1801-1852 and Hansard's Parliamentary Debates 1829-1891 record the Bills

and the debates which took place. The first was Bills Public 1834 (III), continuing with Bills Public 1835

(IV), Bills Public 1837 (I), Bills Public 1847 (III), Bills Public 1847-48 (VI), Bills Public (VI), Bills

Public 1849 (VI). The changes in detail in these Bills give some indication as to the source of the

objections that prevented the legislation from passing through Parliament. The Bill of 1835 was debated

briefly in the Commons and that of 1847, which concerned only births and marriages, had both debating
time allowed and reached the committee stage.
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registers which show that no deterioration occurred.19 Scottish parish registers have not

been studied but it is likely that there was a decrease in registration. The tax was

rescinded in 1794 but the habit of registration was lost and many did not return to

recording these events. Flinn p oints o ut that the C hurch D isruption o f 1 843 w as a lso

likely to have resulted in considerable harm to the process of parochial registration as

had happened with eighteenth church schisms.20 Surviving burial records, therefore, are

almost certainly incomplete and cannot be relied upon to give an accurate picture of

mortality rates.

Details of burials gleaned from parish registers were used to produce bills of mortality in

England from 1592, when, at a time of plague, bills were produced regularly in London.

Originally these bills did not list the cause of death, they were simply a record of

numbers, designed to inform the public and warn the authorities of the approach and

severity of an epidemic. In Scotland the importance of maintaining such a register was

first acknowledged when the Edinburgh commissioners to the General Assembly of the

Church of Scotland in 1565 asked that every parish record all deaths but despite this

early interest Scottish parish records were far from being uniform or complete. In

England parish death records varied in quality but were good enough to be used as the

basis of the first statistical work on the subject of mortality by John Graunt.21 Glasgow

kept a register of deaths from 1670 but the earliest detailed figures are from 1699 and

Edinburgh Town Council in 1695 agreed to have "a bill of mortality printed from time to

time" but as Flinn points out those that survive are very variable in the years and

parishes covered.22

The only complete set of Edinburgh burial ground records that survive for the p eriod

1840-1850 are those of St Cuthbert's churchyard. These are essentially accounting

19 Glass, Numbering the People, pp.118 & 132 in which he quotes J.S.Burn, The History of Parish

Registers in England, (London, 1862), pp.35 & 217.
20 J.Stark, 'Contributions to the Vital Statistics of Scotland', Journal of the Statistical Society ofLondon,
14, (1851), pp. 4-8 and M.W.Flinn, (ed.), Scottish Population History, (Cambridge, 1977), p.50.
21 Cleland, A Historical Account ofBills ofMortality, p.3.
22 Flinn, Scottish Population History, p.74.
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records, the register carrying the superscription "Cash Book", in which are detailed the

charges incurred from the hire of the mortcloth, the ribbons and the spokes, the cost of

digging the grave (to a greater depth if required), the hiring of beadles, ushers, batonmen

and bearers, watching, money for the poor, warrants and the recorders' dues. The

register records the name of the deceased, the address, occupation (and occupation of

husband or father if the deceased was a married woman or a child) and date of death.

The cause of death and the type of funeral, whether by hearse, spokes, shoulders or arms

are both recorded in the same column, confirming the assumption that the book is not a

record of mortality but of burials; the cause of death was not the most important fact

recorded and was secondary to details concerning the type of funeral, and the number of

men employed, all essential for accounting purposes. The stated cause of death before

1846, the year when Stark began to collect his statistics, supplying recorders with

official forms, must be viewed with caution and should not be taken as an accurate

record of the causes of mortality during this period.23 It has to be borne in mind also that

for many years after statutory registration in England and in Scotland, diagnoses of

cause of death were equally suspect as to their accuracy.

The geographical location of the homes of those buried in St Cuthbert's graveyard might

have been expected to yield some useful epidemiological information but there are too

few burials and the distribution of addresses is so widespread, including Newhaven,

Stockbridge, Grassmarket, New Town, Cowgate, High Street and the village of Water of

Leith (now the Dean Village), that it is not possible to distinguish any pattern of disease

spread. The cost of the mortcloth might yield information as to the social status of the

deceased, the inference being that those buried without a mortcloth were from the very

poorest of society. Mortcloth charges ranged from nine pence to one guinea with fifteen

intermediate prices. The percentage buried without a mortcloth b etween 1841 and

1849 is shown in table 5.1, decreasing from a maximum of 49 per cent in 1841 to a low

of 25 per cent in 1848 indicating that a smaller percentage of the very poorest were

23 Edinburgh City Archive, St Cuthbert's Churchyard Cash Book, 1836-1840, 1840-1846 & 1847-1854.
24 St Cuthbert's Churchyard Cash Book, 1840-46.
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being buried in St Cuthbert's towards the end of the decade. The explanation may be

that new cemeteries buried the poor, by arrangement with the council to reassure the

public who were increasingly troubled by what they saw as the risks to health from

burials near residential areas.

1841

1842

1843

1844

1845

1846

1847

1848

1849

49%

40%

36%

36%

28%

35%

28%

25%

30%

Table 5.1. Burials without Mortcloth, St Cuthbert's 1841-1849.25

During the 1840s several new burial grounds were opened on the outskirts of the city,

partly because an expanding city required more cemeteries and partly because of fears

that burying in the centre of cities was dangerous and might be the source of fever.

Cemeteries were opened at Warriston in 1843, Dean, Dairy, Grange, Newington, North

Merchiston and Rosebank cemeteries opened in 1846.26 Burials continued in the old

cemeteries of Canongate, Greyfriars', St Cuthbert's, St John's, and Buccleuch

(incorporating East Preston Street) but the householders in the vicinity were frequently

concerned at some of the burial practices they witnessed. In 1844, at the height of the

fever epidemic, the householders of Candlemaker Row, whose houses formed the

boundary wall of the cemetery, complained to the council that three or four bodies were

put in one grave which was then left open for days to wait for more bodies, a practice

25 St Cuthbert's Churchyard Cash Book, 1840-46 & 1847-1854.
26 Details of cemeteries were provided by the Recorder of District Burial Grounds and Crematorium,
Environmental and Consumer Services, City of Edinburgh Council.
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they felt was 'in no small degree endangering the neighbourhood.' The council

investigated and found that the bodies in question were from the university department

of anatomy. It was agreed that to prevent this abuse bodies after anatomical dissection

would be buried on Tuesdays and Fridays and that graves would be closed on the days

they were opened.27 The problem was not insignificant for the number of bodies from

the anatomy class was considerable amounting to 117 in 1841.28 There was widespread

concern about the supposed harmful effects to health from graveyards, a c oncern that

increased when in 1843 Edwin Chadwick published a supplement to his sanitary report

in which he criticised the consequences to health from the overloading of urban burial

grounds.29 The uncertainty about the risks to health from burial practices was not

confined to laymen, in 1848 a committee of the Royal College of Physicians of

Edinburgh 'appointed to consider any bills that may be brought into Parliament for the

Improvement of the Health of Towns and the Applicability of such Measures to

Scotland' was critical of the clause which permitted burial if thirty inches of soil was left

above the coffin. They were convinced

that interment in towns, and especially in crowded parts of any town, should

be prohibited. But, in the event of this object being unattainable at present,
they consider that no adult body should be allowed to be buried, in

cemeteries within towns, nearer to the surface o f the earth than four feet.

They are also of the opinion, that such graves should not be disturbed for a

period of about ten years; for which purpose it is desirable that a space not

less than two feet should be left between the graves. [ Original Italics]30

Records of burials in other graveyards are available but they do not cover the whole of

the period under review. The burial register of Greyfriars' churchyard for 1835-1842,

the Greyfriars' Account of Mortcloth, 1843-1847 and the Greyfriars' List of Mortcloth

Dues, 1848-1863 are in the City Archive, the latter two volumes providing a list of

burials at which a mortcloth was hired. The register of burials, 1835-1842, records the

27 Edinburgh City Archive, Council Records, 241, 13 February 1844.
28 Edinburgh City Archive, Greyfriars' Burial Register, 1835-1842.
29 Flinn, (ed.), Report on the Sanitary Condition of the Labouring Population of Great Britain by Edwin

Chadwick, (Edinburgh, 1965), p.68. The parliamentary paper is P.P.Supplementary Report on the result of
a special inquiry into the practice ofinterment in towns, xii, 1843.
30 Minutes of the Royal College of Physicians of Edinburgh, 3 November 1840, pp.3329 & 3330.
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name, age, address and cause of death and from May 1841 until December 1842 a

monthly summary, described as a Mortality B ill, is attached.31 Burial records kept by

other Edinburgh graveyards have survived also but none are complete for the period

being studied; of the six new burial grounds opened in the mid 1840s the Dean Cemetery

and Warriston Cemetery have records of burials from 1846. The records of St Cuthbert's

graveyard have been studied in detail but a quantitative analysis has not been carried out

because the burials form an unknown proportion of those taking place in the city.

Secondly, the population in which the deaths occurred cannot be analysed with

confidence, although information regarding social class, geographical origin or

economic status can be inferred.

If mortality bills gave only an 'approximation of the truth', as Hawkins suggested, they

were still of value, a fact that was ignored b y the municipal authorities in Edinburgh

until in 1841 they were persuaded to consider establishing a system of recording deaths

in the city. The magistrates received a letter from Alexander Watt of Glasgow

explaining that he understood the magistrates of Edinburgh were keen to have mortality

bills drawn up for the city but 'nothing had been done through lack of interest.'32 He

added 'I could very easily get introductory letters from the most influential Gentlemen in

this quarter (who take a deep interest in this subject) to their friends in Edinburgh to

induce them to give their assistance to enable me to complete these tables.' Watt offered

to complete the tables if the council would pay his expenses, an offer the council were

prepared to accept as long as these did not exceed twenty pounds per annum. The

council, apparently having been reminded of the value of such data and perhaps hoping

to avoid expenditure, at the same meeting resolved to petition parliament to implement

civil registration in Scotland declaring

that a knowledge of the Laws of Mortality is in 1841 intimately connected

with the social condition of the people; that hitherto the knowledge has been

based on imperfect data
... so much so that in the solution of some of the

most important questions affecting the sanatory condition of towns, the

31 Greyfriars' Burial Register 1835-42.
32 Edinburgh City Archive, Edinburgh Council Records, 234, 9 March 1841.
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philanthropist and scientific enquirer, have to depend on the speculative
views ofmen than on the knowledge of incontrovertible facts. 3

Despite such fine sentiments nothing more is heard of Watt or indeed of mortality bills,

neither being mentioned again in the minutes until Dr James Stark agreed in 1846 to

collect death statistics 'gratuitously'. The council, although convinced of the value of

mortality bills, was prepared to wait until a Scottish civil registration measure was

passed in parliament but a bill for Scotland failed to appear on the statute books and

Edinburgh's initial enthusiasm for statistics, both local and national, evaporated. In 1849

the council voted against the parliamentary bill to extend registration to Scotland,

petitioning the House of Commons that the new measures would be too expensive and a

'serious abridgement of civil liberty... [it was] an unwarrantable encroachment on the

liberties of the peopleas creating crime in order to punish it.' The machinery was too

expensive and complicated and would create 'a vast number of place holders', thereby

increasing the patronage and power of the Government and 'superseding by a system of

centralisation all control over local expenditure.' The council complained that in

Scotland within the last few years there had been put in place Prison Boards, Parochial

Boards and a Board of Supervision of the Poor, all with salaried officers, offices and

staff.34 The council was not the only body in Scotland objecting to statutory registration;

the General Assembly of the Church of Scotland in 1848 debated the Marriage and

Registration Bills and strongly disapproved of the measure on marriage, found clauses in

the Registration Bill 'of an objectionable character' and decided to petition the House of

Lords to prevent the Bills in their present shape.35

There is no evidence that Watt collected mortality statistics for the city other than those

he produced for the British Association and there is no explanation in the council

minutes for this outcome. The apathy ofthe council is understandable since any scheme

33 Edinburgh Council Records, 234, 9 March 1841.
34 Edinburgh Council Records, 251,24 April 1849.
35 Edinburgh University New College Library, The Principal Acts of the General Assembly ofthe Church

ofScotland 1848, (Edinburgh, 1848), p.55.
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was going to cost money and health was not a matter for which the council had any

responsibility. The lack of interest shown by the medical faculty and the medical

colleges is more difficult to explain and will be discussed later.

Watt may not have been employed by Edinburgh but he was asked b y the S tatistical

Section of the British Association in 1840 to draw up vital statistics for large towns in

Scotland.36 In its introduction the committee, whose membership included Col.W.H.

Sykes, G.R.Porter, Edwin Chadwick and William Alison, recorded their debt to 'Mr

Alexander Watt of Glasgow who has established a claim to public respect by his

Mortality Bills of Glasgow and other statistical works, was good enough to undertake

the severe labour of accumulating the facts which constitute the present report.' Watt

produced a report of 199 pages containing 119 tables packed with facts, but before

publication the committee reduced the number of pages to eighty seven.37 In the section

dealing with Edinburgh he gave the 1841 population of the city including Leith as

166,554 and the total number of deaths as 4,154. Watt explained that he obtained the

mortality figures from the recorders at the city's fifteen burial grounds and was highly

critical of 'the want of a proper system for the registration of deaths' in Edinburgh and

throughout Scotland.38 Whilst he accepted that in several towns and cities the

magistrates and kirk sessions had made strenuous efforts to procure registers of burials,

'no uniform or systematic method of recording the causes of death has been adopted.'

Reviewing the various methods adopted by Edinburgh parishes in recording burials he

was complimentary only about the parish of South Leith, 'where Mr Lyon has

introduced the system recommended by the Committee of the Royal College of

Physicians of Edinburgh, appointed to consider the best mode of framing public registers

of deaths.'39 Watt provided an abstract ofthe total Edinburgh mortality for the years

36 Report ofa Committee of the British Association for the Advancement ofScience on the Vital Statistics

ofLarge Towns in Scotland, (London, 1843).
37 Report on the Vital Statistics ofLarge Towns in Scotland, (introduction, no pagination).
38 Report on the Vital Statistics of Large Towns in Scotland, p. 147. Watt listed the burial grounds in

Edinburgh: in the City District: Greyfriars', St John's Episcopal Chapel; in St Cuthbert's: St Cuthbert's,
Calton New and Old, Newington, Buccleuch, Society of Friends, Jewish; Canongate: Canongate, Chapel
Royal, Holyrood; North Leith: North Leith, Newhaven; South Leith: South Leith, Restalrig.
39 Report on the Vital Statistics ofLarge Towns in Scotland, pp. 188 & 189.
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1836-1841 inclusive, making it clear that the burials were in the city of Edinburgh and

the suburban districts of St Cuthbert's and the Canongate. The population of the city he

estimated as 137,127 in 1836, 138,183 in 1841 and the number of burials recorded in

these years is shown in table 5.2.

1836

1837

1838

1839

1840

1841

3968

5009

4176

3365

3688

3507

Table 5.2. Edinburgh's Mortality 1836-1841 from Report on the Vital Statistics of

Large Towns in Scotland.

When finally in 1846 the Town Council agreed to publish mortality bills for the city and

for Leith, the decision was made in response to a letter written to the Lord Provost by

William Balleny, whose occupation was not stated nor was his interest in burial grounds

and mortality explained, but it is probable that he was the superintendent of the newly

opened Edinburgh Cemetery in Warriston Crescent he is listed in 1846 as the

secretary of the Edinburgh Cemetery Company, a commercial organisation of which the

Lord Provost was chairman.40 The letter asked that the council consider establishing a

Mortality Bill for Edinburgh and Leith. The council remitted the matter to the Lord

Provost's Committee where the need for 'the publication at regular intervals of a

Mortality Bill for Edinburgh and Leith showing the number of burials of the different

sexes, and clarifying the ages and the diseases' was acknowledged .
The council

appointed Dr James Stark, 'a Gentleman properly qualified who will take the requisite

trouble from motives of a scientific kind' to undertake the collection of the statistics.41

The fact that the secretary of the Cemetery Company wrote to the Lord Provost, its

40 Oliver & Boyd's New Edinburgh Almanac 1847, (Edinburgh, 1847) and The Post Office Edinburgh
Directory 1846-7, (Edinburgh, 1846).
41 Edinburgh Council Records, 245, 3 February 1846.
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Chairman, suggests that before the letter was written discussions had taken place,

perhaps involving Balleny, the Lord Provost and Dr.Stark, since the committee

appointed Stark to collect mortality returns the day following receipt of Balleny's letter.

Whether Stark had persuaded Balleny and the Lord Provost that the collection of death

statistics was in the best interests of both the city and the burying ground or whether

there was some perceived financial benefit to the Cemetery Company cannot now be

resolved. Stark was prepared to carry out the work without payment and the council

undertook to bear the expense of printing the necessary forms, expressing the hope that

the extra work would be done by the burial ground Recorders readily and freely 'from a

desire to perfect the Statistics of their respective offices'.42 Thereafter, Stark produced

periodic reports on the city's mortality, published in the press at intervals and first

presented as a learned article in the Edinburgh Medical and Surgical Journal under the

heading 'Statistics' in 1848.43

The lack of a formal system for recording vital statistics in mid nineteenth Edinburgh

presents difficulties for the research student but also was a matter of regret in the 1840s,

expressed by Dr Paterson of Leith in his analysis of the epidemic of 1847-48. When

estimating the proportion of fever deaths to the total mortality, Paterson was forced to

rely on mortality figures from the province of Leinster in Ireland to show that fever

deaths there were 10 per cent of the total mortality, in Dublin the figure was 4 per cent

and in London 2 per cent. He commented 'we have no statistical data to which we can

refer in Edinburgh' but he thought that the fever mortality must be higher than that of

London.44 There is no evidence that the town council or police commission thought that

mortality data might prove useful in the management and prevention of epidemic

disease. They did not have the excuse of ignorance being well aware of measures taken

elsewhere.

42 Edinburgh Council Records, 245, 3 February 1846.
43 J.Stark, 'Report on the Mortality of Edinburgh and Leith for the year 1846', Edinburgh Medical and

SurgicalJournal, 67, (1847), pp.620-629.
44 R.Paterson, 'An Account of the Epidemic Fever of 1847-48, more especially as deduced from the

Statistical Records of the Extra Accommodation of the Royal Infirmary', Edinburgh Medical and Surgical
Journal, 70, (1848), pp.377 & 378.
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In the eighteenth century mortality bills for the city had been authorised and for a time

were collected but Stark's figures are the first mortality data collected in the nineteenth

century. Whether it was a lack of available data or a lack of interest in statistics that was

the problem is unclear; Christison wrote on fever epidemics, beginning with the

epidemics of 1817, in reviews published in 1858 and 1863, but few statistics are

included.45 Alison's observations on the fever epidemic of 1843, which form part of his

argument for reform of the Scottish Poor Law, contain figures for fever cases treated in

his wards in the infirmary, but the lack of any statistics for the number of deaths in the

city obliged him to use Glasgow mortality figures that were given to him by Alexander

Watt, the collector of mortality bills for that city.46

Stark produced his first report on the mortality of Edinburgh and Leith for the months of

January and February 1846. He wrote in his introduction that 'the leading features of the

plan now so successfully carried out in practice over England and Wales, under the

registration act, have been adopted' and explained why this had been done; first, it was

essential to use a similar classification so that comparisons could be made; second, there

was every likelihood that this classification would be adopted when the registration act

was extended to Scotland, wrongly claiming that Scotland was 'the only country of

Europe in which tables of the births, deaths and marriages of its population are not

published.'47 Stark's classified table of diseases had thirteen classes, (table 5.3), the form

in which the reports continued to be presented and published until 1848 when the

council decided to cease publication of mortality figures during the cholera epidemic.

At the height of the epidemic Stark asked the council if he should continue to collect

mortality bills, saying that he had continued to do so but none had been published since

October. The Lord Provost's committee considered the matter and recommended that

45 R.Christison, 'On the Changes in the Constitution of Fevers and Inflammations in Edinburgh during the

Last Forty Years', Edinburgh Medical and Surgical Journal, 3, (1857-58), pp.577-595 and 4, (1858-59),
pp.38-48; R.Christison, Address on Public Health, (Edinburgh, 1863).
4 Alison, Observations on the Epidemic Fever of1843, p. 10.
47 J.Stark, Report on the Mortality ofEdinburgh and Leith for the Months ofJanuary and February 1846,
Edinburgh Medical and Surgical Journal, p.4.
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the bills should be collected as usual but should be published only in the medical press;

the council voted against this and in the end it was agreed that the bills should be

prepared in the normal way but should not be published. This debate and outcome in the

middle of the cholera epidemic, while typhus was still active, leaves the impression that

the council, for whatever reason, wished to keep the true extent of the crisis from the

Edinburgh public.48 Perhaps they were unwilling to publicise the fact that typhus and

cholera were affecting certain sectors of the population almost selectively, a view that

will be explored later.

Class

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

Total

Still-born

Disease

Zymotic (epidemic, endemic and contagious)

Diseases of uncertain or variable seat

Diseases ofbrain and nervous system

Diseases of respiratory system

Diseases of heart and blood vessels

Diseases of stomach, liver and other organs of digestion

Diseases ofkidney and urinary organs

Child-birth and diseases of organs of generation

Rheumatism, diseases of the bones, joints,&c.

Diseases of the integumentary system

Old age

Intemperance, privation, violent deaths, suicides, unspecified

Table 5.3. Stark's Classified Table of Diseases.49

1846 is the first full year for which there is a report written by Stark and in this he

48 Edinburgh Council Records, 251, 19 December 1848.
49 Stark, Report on the Mortality ofEdinburgh andLeith for the year 1847, p.513.
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comments on the increased mortality experienced by Edinburgh in common with every

other town in Great Britain, an increase he attributes to atmospheric influences. From

June until September the average temperatures were several degrees higher than in 1845,

a circumstance that Stark claims caused greater evaporation and consequently higher

rainfall. 'The heats, too, with this moist loaded atmosphere, acting on decaying animal

and vegetable matters, increased the virulence of the emanations from drains, sewers,

collections of filth, mud banks, stagnant waters, &c, and tended still further to induce

that weakened state of the system which predisposes to disease.'50 Stark wrote that the

increased mortality was general with no fatal epidemic except for an increase in bowel

complaints during the summer quarter. The deaths from bowel disease listed in class I

(zymotic disease) totalled 378 but did not include the 160 children who died from

teething listed in Class VI, gastro-intestinal disorders. All of these deaths from

diarrhoea, dysentery and British cholera, approaching 550 in total, are likely to have

been the result of epidemics of enteric infection.51

Smallpox

Measles

Scarlet fever

Whooping cough

Croup

Enteric fevers

Typhus fever

Influenza

Total

36

215

12

288

69

538

269

6

1433

Table 5.4. Deaths from infection, Edinburgh and Leith, 1846.52

The number dying from infectious disease in 1846 was 1,433 out of a total mortality of

5752, approximately 34 percent. Stark calculated that in 1846 the deaths of children

under the age of fifteen years amounted to 425 out of 1,000 deaths of all ages, compared

50 J.Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846 and for the Months of

January and February 1847', Edinburgh Medical and Surgical Journal, 66, (1847), p.62O.
51 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846', pp.622 & 625.
52 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846', pp.628 & 629.
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to 453 out of 1,000 deaths in London. The three year average for London was 471,

Bristol 474, Birmingham 546, Glasgow 564, Manchester 564, and Liverpool 583. Stark

believed that these figures justified the statement made in his inquiry into the sanatory

state of Edinburgh 'that for children it is the healthiest city of the kingdom,' and

demonstrated 'that Edinburgh is one of the healthiest, if not the very healthiest town of

Great Britain,...' 53 In his 1847 report Stark admits that the mortality was higher than it

had ever been but was quick to emphasise that 'the same high mortality has very

generally prevailed in the larger towns of Britain.' He attributed the increase in mortality

to zymotic disease, defining this as epidemic, endemic, and contagious and table 5.5

shows the eight infections responsible for the 2,206 deaths of which typhus fever deaths

totalled 1,625. The total mortality from all causes was 8,057.

Smallpox

Measles

Scarlet Fever

Whooping Cough

Croup

Enteric Fever

Typhus Fever

Influenza

Total

227

233

23

321

102

535

1625

140

2206

Table 5.5. Deaths from infection, Edinburgh and Leith, 1847.54

The mortality in 1848 from all causes amounted to 7,035 with infections responsible for

3,031 ofthat total. Table 5.6 on the following page shows the distribution of individual

infectious diseases.

53 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846', p.622.
54 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1847', pp.513 & 514.

135



Smallpox

Measles

Scarlet Fever

Whooping Cough

Croup

Enteric Fever

Typhus Fever

Influenza

Cholera

Total

101

64

689

116

69

302

1092

51

663

3147

Table 5.6. Deaths from Infections, Edinburgh and Leith, 1848.55

Stark's statistics for the three years show that there were 6,786 deaths from infection out

of a total mortality of 20,844, about 33 per cent.

These statistics demonstrate the importance of epidemic disease in the city's high

mortality and had Stark's data been broken down according to district of residence the

distribution of disease in proportion to the degree of social deprivation might have been

revealed, an outcome that was delayed for twenty years until Henry Littlejohn's report

of 1865.56 When considering Watt's offer to collect statistics the Town Council had in

1841 accepted 'that a knowledge of the Laws of Mortality is intimately connected with

the social condition of the people...' but this apparent concern for social conditions did

not last. Five years went by before Stark was appointed and twenty years passed before

Littlejohn's report demonstrated the relationship between death rates and population

density. MacDonald makes the point that the absence of mortality statistics meant that

there was considerable public and official indifference to the high death rates in the Old

Town, particularly so after the successful campaign to change the Scottish Poor Law. 7

55 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1848, pp.407 & 408.
56 H.D.Littlejohn, Report on the Sanitary Condition ofthe City ofEdinburgh, (Edinburgh, 1865).
57 H.MacDonald, 'Public Health Legislation and Problems in Victorian Edinburgh, with Special Reference
to the Work of Dr Littlejohn as Medical Officer of Health', University of Edinburgh PhD, 1972.
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The survey of statistics carried out in this chapter suggests that the failure of the

municipal authorities to implement the collection of mortality figures for the city had

major repercussions for social policy in the city. The next two chapters will therefore

explore the theme of social conditions looking at the environment in the most congested

areas of the city, concentrating on housing, the homeless and the provision of water and

sanitation.
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Chapter Six

Living Conditions in the Old Town: Housing and Lodging-Houses

The theory that malnutrition and infectious disease are somehow linked was examined in

an earlier c hapter, t he conclusion b eing t hat n utritional d eficiencies, b oth q uantitative

and qualitative, increase morbidity and case fatality. In the past it was generally held that

pestilence followed famine and the belief in a causal link between extreme malnutrition

and infection is supported by evidence that in famine disease kills as many people as

starvation itself.1 The mechanisms that adversely affect individual resistance to infection

when nutritional status is low are now thought to have less of an impact on the

development and spread of disease than socio-economic factors and the breakdown in

normal social behaviour. In time of famine, social disruption from the mass migration of

people leads to overcrowded refugee camps where water is in short supply, sanitation is

absent and there is a failure of personal and group hygiene. It is this environment that

exposes people to infection and when disease affects people with low nutritional status

the outcome is a mortality crisis.2

Famine is a 'complex socio-economic phenomenon ' in which migration in search of

food, family disintegration, a disregard for normal behaviour and the breakdown of

traditional social bonds become crucial elements in the causation of epidemic disease.3

These occurrences are not unique to famine the crowded slums of rapidly expanding

Victorian cities had many similar features. These cities attracted migrants in search of

work, food and shelter, who, remote from family and neighbours, often had no

alternative but to stay in grossly overcrowded houses or in temporary lodgings without

1 F.B.Bang, 'The Role of Disease in the Ecology of Famine' in J.R.K.Robson, (ed.), Famine, its Causes,
Effects and Management, (New York, 1981), p.74.
2 J.Walter and R.Schofield, 'Famine, disease and crisis mortality in early modern society' in J.Walter and

R.Schofield, (eds.), Famine, disease and the social order in early modern society, (Cambridge, 1991),
p.49.
3 M.Alamgir, 'An Approach towards a Theory of Famine', in J.R.K.Robson, (ed.), Famine, its Causes,
Effects and Management, (New York, 1981), p. 19.
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heating, water or sanitation. The urban squalor and social deprivation evident in cities

like Glasgow and Manchester w as blamed o n t he d emands o f i ndustry a nd t here i s a

suspicion that in the minds of many the absence of industry therefore denoted an

absence of destitution This attitude was being criticised by the author of a regular

feature on trade and commerce in Tait's Edinburgh Magazine when he wrote that 'even

in Edinburgh, few as her manufactures are, the destitution is considerable;'4 There was

an assumption that destitution and manufactures were linked and from this arose the

belief that Edinburgh as a non-industrial city was somehow immune to these social ills.

It is this image of Edinburgh that this chapter will address, concentrating on social

conditions in the Old Town during the middle of the nineteenth century.

Edinburgh is a city whose eighteenth century architectural and intellectual achievements

blinded many commentators to the squalor existing in the midst of elegance and

prosperity. The condition of the poor and the destitute in Edinburgh during the period

under review will be examined, first analysing the state of the city's housing, focusing

on conditions in the Old Town. It is against this background that the chapter will

continue by examining issues relating to the influx of migrants and to the number and

state of lodging houses for the poor. These topics are critical to an understanding of

living conditions and the health of the people. Other key aspects of life in the Old Town,

water, c leansing a nd s ewage, will bed ealt w ith i n a s eparate chapter where t he fetid

irrigation controversy will also be explored.

Robert Chambers in 1868 wrote a new introduction to a revised edition of Traditions of

Edinburgh, first published in 1825, explaining that 'this little work came out in the

Augustan days of Edinburgh.'5 He described the changes of the previous hundred years

and the division of the city into the Old and the New, but at no point does he mention the

appalling conditions endured by the 'humbler classes.' It is a nostalgic memoir.

4 Tait's Edinburgh Magazine, 8, (1841), p.476.
5 R.Chambers, Traditions of Edinburgh, (Edinburgh, 1825), p.v. The introduction from which the

quotation is taken was written in 1868 for a revised edition. The volume consulted is a 1931 reprint of the

1868 edition.
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The foundation was at length laid of that revolution which has ended in making
Edinburgh a kind of double city first, an ancient and picturesque hill-built one

.

occupied chiefly by the humbler classes; and second, an elegant modern one, of
much regularity of aspect, and possessed almost as exclusively by the more refined

portion of society.

Later authorities have concentrated on specific aspects of the city as Youngson did in

The Making of Classical Edinburgh, describing the building of the New Town and as

Rodger does in The Transformation of Edinburgh when he analyses developments

during the second half of the nineteenth century. Rodger does highlight the fact that 'the

industrial interests of Edinburgh were almost invariably presented as weak and suggests

that the assessment in a guide book of 1849 was not untypical: "Edinburgh's

manufactures are few and on a limited scale'". Great manufacturing industries may have

been rare in Edinburgh but as Rodger points out 63 per cent of men and 23 per cent of

women in 1841 worked in industry.7 It is clear therefore that the consequences of an

industrial depression would have serious consequences for the workforce.

Anne Hardy has stressed 'the importance of local conditions, and of social dislocation in

particular, in creating an environment favourable to epidemic typhus' and attributes

Edinburgh's outbreak of 1826 to 'failures in building speculations which disturbed its

internal economy'.8 The building slump and trade depression to which Hardy refers

persisted for s everal years, t hrowing m any o ut o fw ork. It will b e s hown 1 ater i n t he

chapter that the commercial depressions affecting the city from the 1820s through to the

1840s were not solely responsible for altering the city's 'internal economy'; other

factors were involved in creating an environment in which epidemic disease could

readily take hold. Many of the new inhabitants of the city had little or no experience of

urban living and were ill-adapted to life in a city where accommodation was scarce and,

when obtainable, crowded and filthy. During the 1840s, Edinburgh, in common with

Chambers, Traditions ofEdinburgh, p.8.
7
A.J.Youngson, The Making of Classical Edinburgh, (Edinburgh, 1966); R.Rodger, The Transformation

ofEdinburgh: Land, Property and Trust in the Nineteenth Century, (Cambridge, 2001), pp.21 & 22.
8 A.Hardy, 'Urban Famine or Urban Crisis? Typhus in the Victorian City', Medical History, 32, (1988), p.
420.
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many cities in Europe, experienced several major outbreaks of infectious disease.

Epidemics of typhus and relapsing fever broke out in 1841 and again in 1843-44; typhus

and relapsing fever became epidemic once again in 1846-49 with, on this occasion, an

outbreak of typhoid fever to add to the suffering; finally, the world-wide cholera

pandemic of 1829-1854, which had first involved Edinburgh in 1831-32, reappeared in

1848-49. 9 In addition to these extreme mortality crises there were other infectious

diseases which were always present to some extent, at intervals increasing in severity

and virulence with identifiable increased mortality. For example, there were epidemics

of whooping cough, or chincough as it was more often called, in 1840-41 and 1843;

measles killed many in 1842-43 and again in 1849. Despite vaccination, smallpox was

seldom absent from the city and a major epidemic occurred in 1842.10 These episodes

will be reviewed in later chapters when the association between social conditions in the

Old Town and the spread of disease will be explored further.

Epidemics have a selective demographic outcome, affecting the poor unequally, the

impact being greater on the urban poor congregated in overcrowded squalor than on

their better-off neighbours living in the prosperous suburbs. The effects on the rural

poor and the urban middle class are similar with both groups less affected. There may

have been little to choose between nineteenth century socio-economic conditions among

the poor in town and country but the less concentrated and more widely distributed rural

population and its relative isolation checked the spread of disease.11 It was in the city

slums of Victorian Britain that this selective effect on the deprived was most obvious.

9 C.Creighton, A History ofEpidemics in Britain, (London, 1965, reprint of 1891 edition), pp.203-210; R.

Christison, 'On the Changes in the Constitution of Fevers and Inflammation in Edinburgh during the Last

Forty Years', Edinburgh Medical Journal, 3, (1857-58) and 4, (1858-59); R.Deuchar, Observations on

the Prevalence of Epidemic Fever in Edinburgh and Glasgow, (Edinburgh, 1844) are useful sources for
the fever epidemics of this period. Details of the cholera epidemic are in The Report ofthe General Board

ofHealth on the Epidemic Cholera of 1848 and 1849, (London, 1850) and in the Returns of cholera cases

to the committee of the Royal College of Physicians of Edinburgh, November 1848 to November 1849.
10 Edinburgh City Archive, St Cuthbert's Churchyard Cash Book 1 836-1854; Edinburgh C ity Council,
Mortonhall Crematorium, East Preston Street Burial Registers 1841-1850.
11 C.E.Taylor, 'Synergy among Mass Infections, Famines and Poverty' in R.I.Rotberg and T.K.Rabb,
(eds.), Hunger and History: The Impact of Changing Food Production and Consumption Patterns on

Society, (Cambridge, 1985), p.287.
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The Old Town of Edinburgh during the first half of the nineteenth century had many of

the features of a high-density ghetto and the next section will review the alterations and

improvement schemes that led to a dangerous degree of overcrowding. Modifications to

several of the streets in the Old Town in the decades immediately preceding the period

of this thesis led to the removal of hundreds of houses, a loss that had serious

implications for the inhabitants at a time of population growth and a mere six years after

a disastrous series of fires had destroyed many homes.

In the twenty years before 1840, events and developments, planned and unplanned,

reduced the number of houses in the old town. The most dramatic of these were the fires

of 1824, among the worst in the city's history and the cause of great loss of property.

The destruction of so many tenements, 'while helping to reduce congestion in the High

Street, caused congestion in other parts of the old town' is how a twentieth century

commentator viewed the disaster.12 There were two major conflagrations, both

spreading from the High Street to involve closes near Parliament Square. The first, in

June, destroyed five houses each of six storeys in the vicinity of Royal Bank Close. The

second, in reality a series of fires, was more serious; it took hold in Old Assembly Close

off the High Street on 15 November, destroying twenty-two lands, each of at least six

storeys, some of eleven storeys and six tenements in Borthwick's Close. There is no

contemporary estimate of the number of families made homeless by the June fire but

Robert Chambers thought that in the November blaze 'three to four hundred families

were burnt out by this dreadful calamity... \14 Somewhere in the region of four hundred

families, at a conservative estimate one thousand people, were forced to find new

accommodation in the already overcrowded tenements ofthe Old Town, in other parts of

the city or at a distance.

12 A.W.Ritchie, 'Social Conditions in the Nineteenth Century' in Studies in the Development of
Edinburgh, (Edinburgh, 1939), p.34.
13 Anon., An Account ofGreat Fires, (Edinburgh, 1824), pp. 1-16.
14 R.Chambers, Notices ofthe Most Remarkable Fires in Edinburgh, (Edinburgh, 1824), p.54.
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This inadvertent loss of housing stock was followed three years later by deliberate

removal of houses through the compulsory purchase and subsequent demolition of

tenements when the changes authorised by the Improvement Act of 1827 were

implemented.15 Reid, writing forty years later on the subject of 'dwellings for the

people' explained how:

In course of years the Old Town mansions were deserted and converted by a

process of partitioning into houses for the working classes, whole blocks of

buildings were swept away and no adequate provision was made for those

whose dwelling place had been removed. While the demand for houses was

increasing from the natural growth of the population, the number of houses

was being steadily diminished.... 6

Reid was criticising the wholesale demolition of dwellings in the Old Town sanctioned

by the Improvement Act. The Act was designed to improve communications and allow

the city to expand into and develop land lying to the west and south. Sanitary

improvement was never an issue, but when it became apparent that there was

widespread public resistance to the scheme, the Council promptly claimed that the

planned removal ofinsanitary dwellings was an integral part of the project and therefore

a major reason why the plan should be approved and, just as important, funded. It has

been pointed out quite correctly that 'if there were any sanitary results these were never

discussed at the time and were simply a by-product.'17 Eleven major alterations were

included in the Act: first, a road from the west end of the Lawnmarket along the south

of the Castlehill was planned in order to develop the so called 'Western Approach' to

the city; second, the country to the south was to be opened up 'by a New Street and

Bridge over the Cowgate towards Bristo Port', the present George IV Bridge.18 The

improvements involved also the widening of Castle Hill by removing houses on the

north, improving access to the Grassmarket from the west by widening the West Port

15 An Act for Carrying into Effect certain Improvements within the city ofEdinburgh and adjacent to the

same, 7 and 8 George IV, cap.LXXVI. (1827).
16 H.G.Reid, Past and Present or Social and Religious Life in the North, (Edinburgh, n.d.? 1871), p. 145.
17 H.MacDonald, 'Public Health Legislation in Victorian Edinburgh with Special Reference to the Work

of Dr.Littlejohn as Medical Officer of Health', University of Edinburgh PhD Thesis, 1972, p.l3.
18 Youngson, The Making of Classical Edinburgh, pp.170-181 quoting the preamble to the Improvement
Act of 1827.
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and from the east by opening a route to the Lawnmarket, the present Victoria Street.

The streets and wynds of the old town affected by these proposals included the

Lawnmarket, the Grassmarket, Castle Hill, north and south, Bank Street, and

Candlemaker Row. The plan involved the destruction of many tenements at

considerable c ost w ith a t otal of29,516b eing s pent o n the p urchase o fp roperty t o

enable the south approach to be built and 22,092 on the west approach.19

It was claimed that the new roads and bridges, George IV Bridge, Victoria Street and

Johnston Terrace were vital if the city was to develop geographically and commercially.

When making space for these new streets many insanitary dwellings were to be swept

away, an outcome that was no doubt seen as a bonus by all but the erstwhile inhabitants.

The sanitary improvement which would accrue was used by the promoters as a reason

for the scheme to go ahead and to persuade the reluctant ratepayers that there would be

worthwhile benefits. This propaganda exercise was essential in order to justify the

financial outlay that was to be borne by the citizens through taxation, particularly when

it is remembered 'that Edinburgh was the most highly assessed town in the Kingdom.'20

Rodger gives an account of the factionalism that developed in opposition to the bill;

there were accusations of architectural vandalism; New Town residents opposed what

they saw as a tax subsidy to the Old Town; landlords were concerned about lost rents;

there were anxieties expressed about immigrant Irish labour flooding in looking for

01

work on the new schemes.

The Improvement Bill listed the 834 dwelling houses scheduled for demolition together

with the names of their owners and occupiers, the great majority in multiple occupation.

The number of families who were to be displaced cannot be calculated but it may well

have exceeded 2,000, for the list of occupants in the Bill indicates that there were

19 Youngson, The Making ofClassical Edinburgh, pp.181 & 188.
20 Rodger, The Transformation of Edinburgh, p.418. The quote is from M.Wood, 'Survey of the

Development of Edinburgh', Book ofthe Old Edinburgh Club, 34, (1974), p.49. Dr Marguerite Wood was

the City Archivist from the 1930s to the 1960s.
21 Rodger, The Transformation ofEdinburgh, pp.95 & 96.
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seldom fewer than two families in each dwelling and often very many more.22 The Act

became law in 1827 and the project went ahead. In 1849, the aftermath of the

Improvement scheme was described by the Rev. James Begg:

Every one who reflects on the changes which have recently taken place in

Edinburgh must see one great cause of the evil. Multitudes of houses have

been swept away at the top of the Lawnmarket, at George IV. Bridge, and

especially at the Low Calton, and yet scarcely one new tradesman's house

has been built. There is the same population, but, of course, living in far less

room, wedged and crowded into filthy cellars and windowless garrets
festering masses piled and heaped together, and spreading disease and crime

in every direction. 23

The demolition of so many houses at a time of population expansion from inward

migration and natural growth with little or no replacement building led inevitably to

overcrowding in the Old Town. Apartments that were already occupied by more families

than was reasonable were now subdivided over and over again; "made down" was the

expression commonly used to describe this process. Reid, wrote 'that houses already too

small and over-crowded were still further subdivided; families and lodgers were

crowded into lightless boxes'.24 It was not simply the loss of houses that was significant,

the creation of new streets in the West Bow, the Lawnmarket and the Grassmarket made

matters worse by reducing the acreage of potential building land. Moreover, clauses in

the Improvement Act prohibited new building on certain sites after these had been

cleared, including land adjacent to the Western Approach road and space to the east of

George IV Bridge that was to be kept free for an extension to the library of the Faculty

of Advocates.26 This was not the end of the story, however, further demolition of houses

and loss of potential building land was the end result of commercial and transport

developments.

22 An Actfor Carrying into Effect certain Improvements within the city ofEdinburgh, pp.44-48.
23 J.Begg, Pauperism and the Poor Laws, (Edinburgh, 1849), pp.23 & 24. Rev Dr James Begg (1803
1883), a prominent Free Church minister (Newington, Edinburgh), held strong social and political views

preaching and writing on pauperism, housing and crime.
24 Reid, Past and Present or Social and Religious Life in the North, p. 146.
25 W.H.Marwick, Economic Developments in Victorian Scotland, (Clifton, N.J., 1973, reprint of the 1936

edition), pp.209-210.
26 Wood, 'Survey of the Development of Edinburgh', p.49.
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The completion of the North British Railway between Edinburgh and Berwick in June

1846 and the opening of the North Bridge station (later Waverley) the following y ear

enabled the Edinburgh and Glasgow and the North British Railway to meet in the same

terminus.27 This was undoubtedly a convenient arrangement for the railway companies

and their customers but achieving this was not without price. Many old and

distinguished buildings were demolished to make way for the railway but of greater

significance was the cost in terms of houses destroyed. The railway scheme involved

taking down the Old Orphan Hospital, Lady Glenorchy's church, Trinity Hospital and a

large number of houses on the north of the old town ridge and across the valley towards

Calton. The Statistical Account of Edinburghshire noted in 1845 that the inmates of

Trinity Hospital were to be 'boarded out' until Moray House was made ready for them

but made no reference to the loss of private housing nor did it say what arrangements, if

any, were made for the occupants of the tenements demolished to enable railway

expansion to go ahead. The North British Review commented that the clearing of

wynds and slums for a rail terminus would 'effect a sanatory improvement' but was

critical of the fact that there was no plan to re-house the people left homeless.29 There

was no reference in either the Statistical Account or the North British Review as to the

number of houses demolished or the number of people left homeless. However, it has

been estimated that between 200 and 300 houses, mostly tenements, were demolished by

the Railway Access Company during the years 1830 to 1847. This loss of housing and

its replacement by railway yards of course meant that the land previously used for

housing was no longer available, exactly as had happened with the construction of the

new roads under the Improvement Act of 1827. The improvements in transport and in

ease of communication brought benefits to the city but the cost in terms of social

deprivation was considerable.30

27 C.J.A.Robertson, The Origins ofthe Scottish Railway System, (Edinburgh, 1983), pp.89-90.
28 The Statistical Account ofEdinburghshire, (Edinburgh, 1845), p.721.
29 The North British Review, 7, (May 1847), p.65.
30 F.McManus, 'Public Health Administration in Edinburgh 1833-1879', University of Edinburgh M.Litt.

Thesis, 1984, p.2.
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The railway was not the only commercial enterprise that deprived the city and its

inhabitants of housing and land. The expansion of breweries in the Canongate further

reduced the number of houses and the acreage of land available for new building was

also diminished.31 These transport and business initiatives may have been important for

the city's prosperity and economy and the negative effect on housing was perhaps an

unfortunate and unavoidable complication of progress but there was another less obvious

element that has been implicated in the gross overcrowding in the Old Town.

The loss ofhousing stock and building land was critical particularly since there had been

little new building in the city after about 1825. Rodger highlights this housing deficit

commenting on 'the haemorrhaging of housebuilding [having] particularly adverse

effects on working men and their families,' and explains that not only was there no

affordable housing being built for the poor but the lack of new middle-class housing

development halted the process of "filtering-down" by which those at the bottom of the

housing market benefited from housing developments higher up the scale. The

'alternative housing strategies' that were essential if overcrowding was to be controlled

were not implemented until the 1850s. There was little further extension of the city

boundaries and no significant improvement schemes between the implementation of the

1827 Act and 1856, perhaps because the Town Council was engaged with other more

pressing matters during this period.32 This absence of new initiatives at a time when

population was increasing simply added to the congestion and what Rodgers describes

as the 'arrested development' in the Edinburgh property sector between 1825 and 1850

was an additional factor in the creation of "a contagion of numbers" in the Old Town's

already overflowing tenements.33 He stresses the effect this had on a city where natural

growth and inward migration were responsible for population expansion outwith its

31 Marwick, Economic Developments in Victorian Scotland, p.210; Robertson, The Origins ofthe Scottish

Railway System, p.311.
32 Rodger, The Transformation of Edinburgh, p.358; Wood, 'Survey of the Development of Edinburgh',

pp.50 & 52.
3 Rodger, The Transformation of Edinburgh, p.82. The quotation is from J.A.Banks, 'The contagion of

numbers' in HJ.Dyos and M.Wolff, (eds.), The Victorian City: Images and Realities, volume 1, (London,
1977),pp.l05-22.
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experience and 'which only public intervention could address.'34 There was no

involvement by central or local authority in the plight of the destitute population of the

Old Town, their only advocates being the clergy and some of the medical profession. In

the next section population density will be analysed, deprivation and squalor in the Old

Town will be explored by reviewing descriptions of social and housing conditions by

contemporary observers.

One example from the census of 1851 tells ofthe extent of overcrowding in the parish of

Greyfriars Old where there were 173 houses inhabited, three not inhabited, with 1,034

families, 4,345 people, occupying these dwellings and only one new house under

construction. This density of approximately twenty-five people to each house is

considerably greater than the estimated density of sixteen persons per house for the

whole of the city. The only parish with an appreciable number of houses under

construction at the time of the census was St Cuthbert's with fifty-seven, whereas there

were only two new houses being built in the whole of the Old Town, the area of the city

with the greatest concentration of people and the worst overcrowding.35

There are many descriptions of life in the wynds and closes of the Old Town during the

decades before and after 1850. hi 1856, Henry Johnston published a Letter to the Lord

Provost, Magistrates and Council of the City ofEdinburgh in which are analysed the

closes, courts and wynds of the Old Town. Johnston wrote:

I have during this winter examined carefully all the closes and courts (159 in

number) on both sides of the Lawnmarket, the High Street, and Canongate
from the Castle to the Palace, and also all those on both sides of the

Cowgate. This examination has revealed to me a state of affairs, in regard to

the majority of the human beings living in them, disgraceful to a civilised

community.3

34 Rodger, The Transformation ofEdinburgh, p.82.
35 Census Enumerators' Abstract, p.970.
36 HJohnston, Letter to the Lord Provosts, Magistrates, and Council ofthe City ofEdinburgh, (Edinburgh,
1856), p.l.
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William Chambers in his Report on the Sanitary Condition of the Old Town of

Edinburgh (1840), written in the form of a letter to Edwin Chadwick, Secretary to the

Poor Law Commissioners, concluded that 'society, in the densely peopled closes which I

have alluded to, has sunk to something indescribably vile and abject ...
at the present

moment, the poor of Edinburgh may be said to be deserted by almost everybody but the

surgeon or physician.'37 There were medical men who struggled to publicise the state of

the poor and numerous articles and pamphlets dealing with the situation in the city

written by ministers of the kirk. In a collection of tracts on Social Reform published in

1851 by the Scottish Association for the Suppression of Drunkenness, the Rev.W.G.

Blaikie, Minister of Pilrig Free Church, wrote 'The Dwellings of the People' which had

three sections: influence of dwellings on health; influence of dwellings on morality and

lastly influence of dwellings on social feelings and habits. In his introduction B laikie

said 'it would not be easy, we think, to over-estimate either the dreadful evils which

have flowed directly from the wretched dwellings ofmany ofthe working classes, or the

blessings that would almost certain to be reaped, if they possessed houses of a better

kind.'38

One of t he few w omen tow rite about c onditions i n t he O Id T own w as Isabella Bird

whose Notes on Old Edinburgh was published in 1869 and in which she expressed her

belief that there was no city in Europe with 'an area of wretchedness so large and

unbroken as Edinburgh.' She made the point that 'in other cities the miserable dwellings

and their inhabitants hide themselves out of sight in obscure purlieus, scarcely known to

the rich by name, much less by observation.' In Edinburgh, she said, the High Street

was at the very centre of the city with the Law Courts, the Parliament House, the City

Chambers, the Assembly Halls of the Established and the Free Churches, the Cathedral,

37 W.Chambers, Report on the Sanitary State of the Residences ofthe Poorer Classes in the Old Town of

Edinburgh, (London, 1840), p.3. This extract from Chadwick's official report was published as a separate

pamphlet, from which the quotation is taken.
38 W.G.Blaikie, 'The Dwellings of the People', in Social Reform, (Edinburgh, 1851), p.5.
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newspaper offices and printing establishments all lying in close proximity to some of the

worst slums in the country.39

It is not surprising that many of the most disturbing accounts of life in the Old Town

were written by clergymen and doctors, two professional groups with first hand

knowledge. Professor W.P.Alison in his Observations on the Management ofthe Poor in

Scotland, and its effects on the Health of the Great Towns wrote that 'it would be

difficult to credit the existence of such a state of misery and distress as is mentioned, on

unquestionable authority, to be frequently found in some parts of the old town of

Edinburgh.5 Alison quoted William Tait, "In many of the closes leading from the High

Street one flat alone, situated in Foulis' Close, may give an idea of the extent to which

dunghills within doors and in houses inhabited by poor families are sometimes

carried."40 William Tait was surgeon to the Edinburgh Police and had given evidence on

sickness and living conditions in the wynds of the city to the Poor Law Commissioners

gathering information for the Report on the Sanitary Condition of the Labouring

Population of Great Britain. 41 There were other notable contributions by medical men;

Alexander Hunter, a surgeon, arranged for his letters to the Weekly Express to be

published in pamphlet form in 1847. These were concerned with the fever then raging in

the city and in a description of the homes of the 'working orders' he wrote of 'the

loathsome state of their dwellings dwellings did I say? human cesspools would be

a more correct term, as pointing out more accurately the real state of their

habitations,....'.42

One of the most detailed and graphic accounts of social conditions in the Old Town was

that of Dr George Bell who in 1849 wrote Days and Nights in the Wynds ofEdinburgh, a

monograph which proved so popular that it was re-issued at least four times before the

391.L.Bird, Notes on Old Edinburgh, (Edinburgh, 1869), p.28.
40 W.P.Alison, Observations on the Management of the Poor in Scotland, and its effects on the Health of
the Great Towns, (Edinburgh, 1840), p.497.
41 M.W.Flinn, (ed.), Report on the Sanitary Condition of the Labouring Population of Great Britain,

(1842), by Edwin Chadwick, (Edinburgh, 1965), p.281.
42 A.Hunter, Fever, Working Classes, Sanitary Movement, & Medical Men, (Edinburgh, 1847), p.3.
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end of 1850. That year Bell wrote Blackfriars' Wynd Analysed, a case study of a well-

known Old Town landmark, chosen after considerable thought, 'the difficulty being to

discover what may be fairly considered as average.' In his opinion the wynd was as near

to being average as was possible, 'both as regards the condition of the population and

that of their dwellings.'
43 George Bell (1813-1889), the son of an Edinburgh surgeon,

studied medicine at the university, graduating MD in 1835 with a doctoral thesis on

Delirium Tremens, a condition associated with alcoholic excess and one that he must

have had ample opportunity of studying. Bell d id n ot follow his father as a surgeon,

becoming a physician and later, influenced by Rev. Thomas Chalmers and Rev.Thomas

Guthrie, a champion of the rights of the poor.44 In his analysis of Blackfriars' Wynd,

Bell estimated that there were 597 people living there in February 1848. Two years later

in April 1850 this had grown to 1,025, the increase, he explained, was because of the

large number of renters of dwellings who took in lodgers. This was certainly possible

because the census of 1851 records that there were 1,266 lodging-house keepers in

Edinburgh and Leith, an astonishing figure, but perhaps realistic in view of Bell's

explanation for the increase in the population of Blackfriars' Wynd.45 Bell believed hat

the average population of the wynd was normally closer to 1,000 people than to 500 and

estimated that between 600 to 1,000 people were accommodated in 142 buildings with

193 chambers, although he admitted that the shifting population made estimates

unreliable.46

There were other reasons for this high population density than the loss of housing stock

as a result of the changes described earlier. For many workers there was no alternative

but to accept space in the squalid rooms on offer as they were too poor to afford

anything better; for others, low wages and unemployment, because of seasonal

43 G.Bell, Day and Night in the Wynds ofEdinburgh and Blackfriars' Wynd Analyzed, (Wakefield, 1973, a

reprint ofthe editions of 1849 and 1850), p.5.
44 G.H.Martin, 'Introduction,' G.Bell, Day and Night in the Wynds of Edinburgh and Blackfriars' Wynd
Analyzed, (Wakefield, 1973, a reprint of the editions of 1849 and 1850), p.vii.
45 Census Enumerators' Abstract, p. 1020.
46 Bell, Day and Night in the Wynds ofEdinburgh and Blackfriars' Wynd Analyzed, p. 15. The first set of

figures he ascribes to Mr. Thorburn, inspector ofout-door poor, possibly the same Thorburn who analysed
the census of 1851 cited above.

151



variations or cyclical depression in trade, were crucial in persuading many to opt for the

cheapest accommodation that they could find. Hugh Miller (1802-1856), writer,

geologist and mason by trade was editor of the influential newspaper, the Witness, first

issued in January 1840. The Witness has been described as a newspaper which

"advocates the interests of commerce, the principles of the Free Church, and of

Evangelism generally; and takes the Liberal view of all political questions, though not

bound to any political party." 47 Miller told the Poor Law Inquiry that masons had to

learn to save money during the summer to tide them over the winter when they would

frequently be out of work because of adverse weather or, if employed, the short winter

days would mean fewer hours worked and smaller wages. Moreover, he thought 'that it

would be a very great disadvantage to give parochial relief to the able-bodied and their

families when thrown out of work by seasonal severity or extraordinary

circumstances.'48 John Wright, an Edinburgh town councillor, believed that 'a mason

lost nearly one third of the year betwixt frost and rain.'49 These employment

uncertainties had repercussions in the housing market. In a rental system dominated by

the year long let, workers were committed to a regular weekly level of expenditure

throughout the year whether they were employed or not and it is hardly surprising that

many chose the cheapest option available. Many opted to rent low-priced housing,

spreading the financial burden over twelve months when they could perhaps expect to be

working for only six or nine months in the year.50

There were other constraints which encouraged builders and property developers to

persist with high density housing of the tenement type to maximise the return on capital.

Small units in a multi-storey tenement were far more profitable and allowed the owner

of the land to obtain the maximumpossible return from his feu. Stone, an extremely

47 The Waterloo Directory ofScottish Newspapers and Periodicals 18001900, (Waterloo, Ontario,

1989), volume 2, pp.1377-1378.
48 PP., Report ofthe Royal Commissionfor inquiring into the Administration and Practical Operation of
the Poor Laws (Scotland), (1844), [557.] 20, pp.209 & 210.
49 Report ofthe Royal Commission on the Poor Law (Scotland), (1844), 20, pp.181 & 209.
50 G.Gordon, 'The Changing City', in G.Gordon, (ed.), Perspectives of the Scottish City, (Aberdeen,
1985.) p.49.
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expensive building material, was used almost exclusively at this time in Scotland, and

when the legal fees incurred by the feuing system were added to the high costs of

building in stone the pressure for high returns was great. The outcome was that many

homes consisted of a single room, seldom with a water supply and, if there was any kind

of sanitation, it took the form of a shared water closet. In the high tenements of the Old

Town such conveniences were rare because of the difficulty of access for plumbing

modifications and more importantly, as will be demonstrated in a later chapter, the

totally inadequate supply of water for flushing drains and sewers.51

The great demand for labour in new expanding industries was not a factor in

Edinburgh's population growth where there were few 1 arge m anufactories requiring a

vast labour force but there were other elements responsible for the inward movement of

people t o the c ity. Roger S chofield p oints o ut, admittedly in an English context, that

there were 'significant changes in the structure of the demand for labour in the

agricultural sector itself, alterations that had far reaching effects on the rural economy.

The decrease in demand for unmarried labour and 'the marginalisation of women from

the agricultural labour force' drove many from farm work to look for employment in the

city.52 Those who left the country because of changes in agricultural practice were

joined by others, both male and female, who were old or no longer physically capable of

carrying on their trade; as w as p ointed o ut e arlier, m any p eople c ame i n t he hope o f

finding some kind of light work, 'some small job within their physical competence.'53
There was an influx of labourers to work on major projects such as the Union Canal

(1818), the new roads and bridges sanctioned by the 1827 Improvement Act, the Dean

Bridge (1832) and the several railways constructed after the passing of the first Railway

51 R.J.Morris, 'Urbanisation and Scotland' in W.H.Fraser and R.J.Morris, (eds.), People and Society in

Scotland 1830-1914, (Edinburgh, 1990), p.83.
52 R.Schofield, 'Family structure, demographic behaviour and economic growth' in J.Walter and R.

Schofleld, (eds.), Famine, disease and the social order in early modern society, (Cambridge, 1991),
pp.300 & 301.
53 Report of the Royal Commission on the Poor Law {Scotland), 20, p.9O, the evidence of Rev. Thomas

Guthrie, Minister of St. John's Church, Edinburgh.
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Act in 1826.54 Whatever the motivation for coming to the city, the rate of increase in

population between 1801 and 1851 was 135 per cent, a rate greater than at any other

time in the nineteenth century.55 So long as work was easily obtained the pressure on

poor relief and charity was containable but the slump which began in the 1830s persisted

for several years with predictable results.

Figures produced by the Board of Supervision in their abstracts for the two years ending

May 1847 and May 1848 show that there were 12,499 paupers and casual poor relieved

in Edinburgh in the first twelve month period and 20,071 in the second period.56 The

economic downturn had begun ten years earlier and was particularly severe between

1837 and 1843 when many were thrown out of work in the country and towns alike, hi

1840 and 1841, Tail's Edinburgh Magazine described the difficult economic situation in

Scotland, writing that 'the distress in the manufacturing districts continues to increase'

and commented on the large number of sequestrations in Edinburgh with fourteen in a

single week in January, a number not seen since the depression of the 1820s. In March

1840, the magazine recorded that 'much distress prevails' with thousands everywhere

out of employment and the situation in 1841 was little different: dullness of trade, low

profits and unemployed workmen.57

The boom in railway construction during the 1830s and 1840s brought many workers

looking for work on the new railway lines or hoping to be employed in some capacity by

the railway companies. The birth of the railway network in Edinburgh was the opening

in 1831 of the horse-drawn Edinburgh and Dalkeith Railway and from 1836 when the

Edinburgh, Leith and Granton Railway was authorised there was a steady stream of

railway workings and station building. The Edinburgh and Glasgow railway and its

54 H.P.Tait, A Doctor and Two Policemen: The History of Edinburgh Health Department 1862-1974

(Edinburgh, 1974), p.13; Wood, 'Survey of the Development ofEdinburgh', pp.48-52.
55 RJ.Morris, 'Voluntary Societies and British Urban Elites,1780-1850: An Analysis', Historical Journal,
26, 1, (1983), p.97 quoting statistics from the 1851 census and comparing the 836 per cent increase in

Brighton and the 471 per cent rise in Preston over the same period; Gordon, 'The Changing City', p.3.
56 P.P., Accounts, Number ofPaupers Relieved including Casual Poor 1847 and 1848, 1850 (5) L.265.
57 Tait's Edinburgh Magazine, January 1840, p.67, February 1840, p.136, March 1840, p.2O4 and January
1841, p.68.
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station at Haymarket were completed in 1842 with the North British Railway and the

North Bridge station completed in 1846. The Edinburgh, Leith and Granton opened from

Canonmills to Trinity in 1842 and was extended to the Canal Street station by means of

the Scotland tunnel in 1847. The last railway enterprise to be completed in the 1840s

was the Lothian Road station belonging to the Caledonian Railway, which was opened

in 1848.58

William Johnston, a Town Councillor and deputy chairman of the committee for relief

of unemployed operatives, in evidence to the Poor Law Commission, explained that

hundreds of men had been thrown out of work on completion of the Edinburgh and

Glasgow Railway. He estimated that this applied to 460 of the 1,100 men employed on

work organised by his committee, the remaining 640 were of every trade and he

surmised that the introduction of printing by machinery had thrown many out of work.

Johnston told the Commission that the committee had purchased sickles and advanced

money to workers to enable them to go to harvest work. By the end of September they

had returned to the city from the harvest and the committee in order to relieve distress

was forced to employ 3 45 men in the Meadows.59 The number of middle-aged and

elderly moving to cities in the hope of obtaining a light job to eke out a living was

significant and was a point discussed by many witnesses in the Report of the Royal

Commission on the Poor Law (Scotland). Neal summarised the situation in urban Britain

at this time: 'rapid urban growth, unmatched by a simultaneous investment in

infrastructure such as water supplies, sanitation and adequate housing, produced horrific

conditions which large numbers ofpeople had to endure.'60

This chapter has concentrated hitherto on the contraction in the supply of cheap housing

that took place during the 1820s and 1830s and has described the living conditions of

58 J.Thomas, Scotland: The Lowlands and the Borders, Volume VI, A Regional History ofthe Railways of
Great Britain, (Newton Abbot, 1971),p.272.
9
Report ofthe Royal Commission on the Poor Law {Scotland), 20, pp.201-203. The men were employed

breaking stones to make pathways in a park known as the Meadows near to the centre of the city.
60 F.Neal, Black '47: Britain and the Famine Irish, (Basingstoke, 1998), p.42.
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those amongst the poor who could afford to rent space, no matter how tiny and squalid,

in which to live. The predicament of the homeless who had no option but "to sleep

rough", to rent a bed in one of the many lodging-houses in the city, or to apply to one of

the several charities devoted to helping the homeless has not been addressed. From the

annual reports of the charitable homes for the destitute it appears that these were

generally well run with acceptable standards of cleanliness and accommodation; it was

the vast number of privately owned and run lodging-houses of all sizes devoid of water

or sanitation that alarmed the public. The inhabitants of these houses were blamed for

the fever epidemics that visited the city at regular intervals and the alarm that they

created in the minds of the middle classes continued even after the introduction of Police

supervision in 1848.61 The next part of this chapter, therefore, will concentrate on

charitable homes for the destitute and privately run lodging-houses, focusing on how

they were seen by the public and by official investigators.

The extent of contemporary suspicion of the destitute and the lodging-house is clear

from the Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain

in which the 'common lodging house' was given a special section. The explanation for

this approach was that 'they [lodging-houses] may apparently be better considered

independently of the administrative arrangements which affect the resident population of

the labouring classes.' 62 The conviction that these houses and their inhabitants were the

source of fever epidemics is stated on page one in which the first two paragraphs contain

three references linking lodging-houses, vagrants and disease: '...the continued

importation, if not the generation, of epidemic disease by the vagrant population who

frequent them
..
.the common lodging-houses are pointed out as foci of contagious

disease within the district... these houses [and their inhabitants]...spread physical

pestilence, as well as moral depravation.'63 This perspective on vagrants and lodging

houses was not uncommon and was frequently coupled with derogatory comments about

61 H.D.Littlejohn, Report on the Sanitary Condition ofthe City ofEdinburgh, (Edinburgh, 1865), p.38.
Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p.411.

63 Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p.411.
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the Irish. This attitude to the immigrant Irish was typified by Chadwick when he referred

to the increasing numbers of vagrants in Edinburgh and Glasgow, 'especially of Irish

vagrants' and the evils that ensued.64 This fear that vagrants harboured disease was not

new to the city: the Edinburgh Police Act of 1822 obliged keepers of lodging-houses to

give notice of residents ill with contagious diseases, failure to comply would result in a

fine.65 The dread of the diseased stranger has existed for centuries. Pullan in an essay on

attitudes to the poor in early modern Italy suggests that the idea of contagion

'accentuated the tendency to blame epidemics on strangers' and drove vagrants to the

very m argins o f s ociety w here ' with 1 ittle o r n o claim on charity they became prime

candidates for expulsion.' 6 This dread intensified as epidemics became more frequent in

the early 1840s and one of the three 'important improvements' advocated in the Report

of the Select Committee on the Health of Towns was in the condition of 'the neglected

and dangerous low lodging-houses, frequented by a wretched and migratory population,

who often carry fever and other diseases into distant districts.' 67

Public anxiety in Edinburgh had been heightened at this time because of fever and as a

result of investigations into the condition of lodging-houses in the city. In evidence to

the Select Committee on the Health of Towns, Dr James Simpson said that he knew of

houses where strangers were lodging and in one of these 'where a fever has been raging'

there existed a 'dreadful degree of filth'68 It was this anxiety about lodging-houses as

the focus of disease that prompted a group of concerned citizens to convene a public

meeting in March 1841 presided over by the Lord Provost. A newspaper account of the

meeting made a point of emphasising the dangers of lodging-houses and 'the necessity

of avoiding pollution.' The report quoted the introductory address of Sheriff Speirs, a

man of evangelical conviction, who had explained to the meeting that 'in the present

Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p.416.
65 Actfor Watching, Cleansing and Lighting the Streets of the City of Edinburgh, G.IV Cap.LXXVIII
1822.
66 B.Pullan, 'Plague and Perceptions of the Poor in Early Modern Italy' in T.Ranger and P.Slack, (eds.),
Epidemics and Ideas, (Cambridge, 1992), p.ll2.
67 P.P., Report ofthe Select Committee on the Health ofTowns, 1840, 384. xi.277, pp.xiii & xiv.
68
Report ofthe Select Committee on the Health ofTowns, 1840, 11, p.l 19.
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state o f s ociety, m any p ersons w ere moving in a migratory state from one place and

employment to another
... [and] many people from various causes were obliged to leave

their homes and proceed to large towns, that they might obtain sufficient employment.'69
The police inquiry into the condition of lodging-houses had exposed the 'wretched and

dangerous condition' of many and had stressed the efforts needed to remedy matters by

'the establishment of lodging-houses to serve as models for imitation and in some

degree counteract the evils of existing state of things.'70 The desire to improve these

establishments undoubtedly had an element of self interest, as the writer of a leading

article in Tait 's Edinburgh Magazine implied in 1840, when he wrote that the affluent

classes, 'from their own danger,' were forced to take a greater interest in the plight of

the less fortunate.71 Whether their fears were exaggerated or whether they simply arose

out of a need for a scapegoat is difficult to determine. Nevertheless, there is plenty of

evidence from contemporary writing that Edinburgh lodging-houses were grossly

overcrowded, insanitary and the haunt of criminals and prostitutes, but it is much less

certain that they were the only source of disease.72

The responsibility for supervising these establishments rested with the Police

Commission through its cleaning committee, a duty that was never easy and frequently

impossible. The troublesome nature of the task was spelled out in 1847 by Alexander

Murray, the Inspector of Cleaning and Lighting, to the Police Commission, explaining

the difficulty in enforcing cleaning, white-washing and fumigation of houses: 'the only

obstructions offered have been from keepers of low lodging-houses.' Murray was

clearly unhappy with his powers under the Police Acts, explaining to the Committee that

clauses in the Liverpool Sanatory Act of 1846 gave the city council summary powers

and the Act was in his opinion worth scrutinising as an example of what could be

69 Scotsman, 10 March 1841.
70 Edinburgh Central Library, Third Report by the Committee of the Edinburgh Lodging House

Association, (Edinburgh, 1848), p.3.
71 Tait's Edinburgh Magazine, November 1840, p.682.
72 Third Report by the Committee ofthe Edinburgh Lodging-House Association, Appendix, p.8 has a letter

from the Rev John Sym, minister of Greyfriars' Free Church, describing conditions in a number of

lodging-houses in the West Port and the Grassmarket; Bell, Day and Night in the Wynds of Edinburgh,
p.33.
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achieved. The Liverpool Act authorised the Borough Council to set up a health

committee, a body which could compel lodging-house owners to restrict the number of

lodgers, to ensure that they arranged for the removal to hospital of residents with a

contagious d isease, t o k eep a register of residents and to maintain basic standards of

cleanliness. The Council through its health committee also had the authority to inspect

lodging-houses and to order that any disinfecting they d eemed n ecessary was c arried

out.73

It is obvious that Liverpool's health committee had greater authority and wider powers

than the only body in Edinburgh that could be described as having any responsibility for

public health, the voluntary Fever Board. This Board was very much an ad hoc

committee, established in 1830 by 'the leading medical gentlemen of the city' and the

Destitute Sick Society.74 The latter had decided to restrict their social work activities and

this quasi public health role was taken over by the new voluntary body. The Board had

as its President, the Lord Provost and the committee comprised two members of the

Town Council, two physicians from the Infirmary, two medical officers from the Royal

Public Dispensary and two from the New Town Dispensary, two members from the

Destitute Sick Society, together with three special members, one ofwhom was Professor

Alison.75 The secretary of the Fever board writing in 1844 regretted that 'no proper

system of Medical Police has been established throughout Scotland' and criticised the

refusal of the Police Commissioners to agree to a clause in the Police statute granting a

yearly sum of money to the Board. After representations to the Commissioners, a clause

was inserted in the latest Police Bill sanctioning a grant of one hundred pounds per

annum to enable the Board to continue its functions of removing patients to hospital and

cleaning.76 The Fever Board dealt with 9,609 cases of fever between 1830 and 1836

arranging for the fumigation of 4,065 houses and the transfer of 6,243 fever patients to

73 A.Murray, Nuisances in Edinburgh, (Edinburgh, 1847), pp.22-23.
74 MacDonald, 'Public Health Legislation in Victorian Edinburgh', p.7.
75 Oliver and Boyd's New Edinburgh Almanac 1845, (Edinburgh, 1845), p.516.
76 Deuchar, Observations on the Prevalence of Epidemic Fever in Edinburgh and Glasgow, p.21, the

author, an Edinburgh lawyer, was secretary to the Fever Board.
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hospitals in the city between 1840 and 1843.77 The Board appears to have worked

closely with the municipal authorities in matters relating to the control and management

of fever cases; a newspaper reported in 1840 that the Fever Board with the support of the

council had instituted measures to provide a fever hospital but sufficient funds were not

available.78 The Police Commission and the Fever Board did not see their role as

preventative; they merely reacted to each epidemic crisis as it appeared. In contrast, the

Liverpool health committee appointed its first Medical Officer of Health, Dr William

Duncan in 1847, fifteen years before Edinburgh. Duncan, in common with so many of

the protagonists involved in the early public health movement, was an Edinburgh

graduate and gave evidence about the condition of the labouring population of

Liverpool to the Sanitary Report?9

Murray, the Inspector of Cleaning, was only too well aware that under the various

Edinburgh Police Acts his powers and those of the Police Commission, particularly

those applying to the supervision of lodging-houses, were severely limited and

impossible to enforce. Liverpool was not the only British city with stricter and more

readily enforceable laws than those in Edinburgh; the regulations in force in some of

Glasgow's burghs were similar. In the Calton district of the city, for example, the Police

Act legislated for inspection and approval oflodging-houses and gave the police powers

to control the number of lodgers permitted in each house as determined by inspection of

the premises and its facilities. The Glasgow Act also obliged lodging-house owners to

display conspicuously a list of rules concerning health, cleanliness, and ventilation in

every room in which lodgers slept.80 It was not until 1848 that Edinburgh tightened

control of lodging-houses when regular inspection was introduced along with measures

to ensure that the permitted number of lodgers was not exceeded. The success of these

77 Deuchar, Observations on the Prevalence of Epidemic Fever, pp.9-11; MacDonald, 'Public Health

Legislation in Victorian Edinburgh' pp.7 & 10.
78 Scotsman, 8 January 1840.
79 Neal, Black'47: Britain and the Famine Irish, p.l27; Flinn, Report on the Sanitary Condition of the

Labouring Population ofGreat Britain, p.104.
80 Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p.42O.
81 Littlejohn, Report on the Sanitary Condition ofthe City ofEdinburgh, p.38.
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measures was perhaps limited if the research carried out by James Bruce in 1850 into

destitution in Edinburgh is to be believed. Bruce published his findings in The Scotsman

and also in pamphlet form, describing 'the multitude of common lodging-houses in the

West Port, which were the haunts of loose women, liberated prisoners and returned

convicts.'82 It was several years before sufficient satisfactory alternatives to the old type

of common lodging-house became available and the first of these came into existence as

a result of the meeting of citizens referred to earlier. Their initiative in due course led to

a better standard of lodging-house accommodation for the homeless by establishing

what came to be called model lodging-houses.

The first Edinburgh Lodging-House Association home was opened in September 1844

in the West Port, the need to gather funds and to obtain a suitable property being

responsible for the delay. This house was able to accommodate seventy lodgers at a cost

of three pence per night and bed occupancy figures were initially fairly low with only

4,577 admissions in the first year, an average of thirteen residents nightly, rising to

17,836, an average of forty-nine nightly, in the third year of its existence. It is difficult

to explain the reluctance of the homeless to use this new model lodging-house, apart

from the possibility that many may have been deterred by its history; the house at 85,

West Port was notorious for 'a peculiar interest attaches as the house in which the

monster Burke committed his horrible murders'.84 A second house was opened in the

Cowgate in 1847 with accommodation for eighty lodgers and by the time of the

Committee's report early in 1848, occupancy was averaging almost fifty each night. In a

letter to the Secretary, printed as an appendix to the report, the Rev John Sym wrote that

an immense proportion of the fever cases, which at some periods have

almost doubled the mortality of our city, have been traced to the Lodging-
Houses for the poor and while our two Lodging-Houses are situated in the

very centre of districts in which fever has been raging, not a single case of

fever has originated in the one or the other.85

82 J.Bruce, Letters on Destitution and Vice in Edinburgh, (Edinburgh, 1850), pp.11 & 12.
83 Third Report by the Committee ofthe Edinburgh Lodging House Association, pp.4 & 5.
84 Appendix to Third Report by the Committee ofthe Edinburgh Lodging House Association, p.9.
85 Third Report by the Committee ofthe Edinburgh Lodging House Association, p. 10.
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The report was critical of the indiscriminate mixing of the sexes in lodging-houses and

advocated the establishment of a lodging-house exclusively for women, particularly for

those who were 'unmarried and unprotected ', claiming that there was a constant influx

of such people from the country in search of employment. The c ommittee considered

that these women were in danger from the insanitary conditions and the intermingling of

the sexes in ordinary lodging-houses. A circular included in the pamphlet and designed

to attract charitable donations described the deplorable conditions in more than forty

lodging-houses in the vicinity of the West Port and the Grassmarket.86 These forty

establishments with room for 331 persons were a fraction of the total, the census of 1851

recording 1,336 lodging-house keepers in Edinburgh and Leith.87 Thorburn in his

analysis of the census of 1851 records 567 lodging-letters in Edinburgh but rather

surprisingly only 192 of them in the Old Town, an estimate at odds with the findings of

other observers.88 For example, in 1865 when Dr. Henry Littlejohn, Edinburgh's first

Medical Officer of Health, carried out a survey of lodging-houses he found that most

were in the St Giles district of the Old Town which had 142 with 473 apartments and

1,049 lodgers. The total in the Old Town was 361 and the number of lodgers in licensed

lodging-houses was 2,564. It is difficult to understand why there should be such a

lack of agreement between the census figures, Thorburn's 1851 statistics and those of

Littlejohn, particularly in view of the fact that Thorburn was the city's official census

enumerator and is likely to have had access to accurate figures. It is unlikely that the

number increased from 192 to 361 in the course of little more than ten years. The

disparity between the two sets of figures for 1851 suggests that a different definition was

used by the census enumerators in their abstract and Thorburn in his analysis. Whatever

the reasons for the disparity it is certain that in the Old Town in 1840s there were at least

3,000 people living in lodging-houses.

86 Third Report by the Committee ofthe Edinburgh Lodging House Association, p. 11.
87 Edinburgh Central Library, Extractsfrom the Census of 1831 and 1851, pp.1016 & 1020.
88 Census Enumerators' Abstract; Thorburn, Statistical Analysis of the Census of the City of Edinburgh,
(Edinburgh, 1851), p.51.
89 Littlejohn, Report on the Sanitary Condition ofthe City ofEdinburgh, Appendix, p.6L
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Until the establishment of model lodging-houses, Night Asylums, the Poor House and

the crowded and insanitary lodging-house were the only options for the floating

population of homeless men, women and children, wandering from place to place in

search of work and shelter. The large number of lodging-houses in most Scottish towns

and cities reflected the size of the migrant population. For example, in the county of

Peebles 6,514 'vagrants, beggars and others' were sheltered in the twelve months to

April 1843 and in the same year, the county of Perth was recorded as having 160

lodging-houses for ' vagrants and destitute people', more than seventy in the town o f

Perth alone, a figure which had risen to ninety-nine by the time of the census of 1851.90

The migrant worker and the destitute vagrant were common in all Scottish towns and

cities and as a result several opened Houses of Refuge and Night Asylums to cater for

them. Some critics blamed these establishments for attracting paupers by offering them

the shelter they could not find in rural districts or in small towns while others, as was

discussed earlier, blamed inadequate parochial aid, which drove the poor to the city for

work and finding none, were forced to rely on charity.91 It is probable that both

mechanisms were at work and those of a charitable outlook accepted this and continued

to provide for the poor.

The first Night Asylum in Scotland was opened in Glasgow in 1838, Aberdeen in 1840

and finally Edinburgh in 1842.92 Two years earlier a Night Refuge or shelter, a separate

charity from the Night Asylum, had been opened in Edinburgh, (July 1840), associated

with the House of Refuge which itself had started life in Morison's Close, off the High

Street, in 1832. The stated intention of the Night Refuge was to provide for the

'Houseless Poor', while admission to the House of Refüge depended on 'Destitution'.

From its inception the House of Refuge had a degree of semi-official recognition, being

used by the Police establishment as a place to send beggars. It was run as 'a

90 Report of the Royal Commission on the Administration and Practical Operation of the Poor Laws in

Scotland, 20, 1844; Extractsfrom the Census of 1831 and 1851, pp.1016 & 1020.
91 Report of the Royal Commission on the Administration and Practical Operation of the Poor Laws in

Scotland, 20, 1844, p.99.
92 O.Checkland, Philanthropy in Victorian Scotland: Social Welfare and the Voluntary Principle,
(Edinburgh, 1980), p.281.
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philanthropic workhouse' with 200 inmates, half being children, many remaining in the

house for years, even after starting work, and paying for their upkeep by their earnings.93
A lease of Queensberry House was taken in 1834 and four years later the Night Refuge

was opened after the Prison Board had decided to cease sheltering the homeless in the

police office, where hitherto between sixty and one hundred persons had been

accommodated each night.94 In the year to the end of September 1840, 4,334 persons

had been admitted to the Night Refuge, averaging over fifty per night; of those relieved

1,832 were natives of Edinburgh and Leith, 1,691 were from other parts of Scotland, 582

were from Ireland and the remaining 229 came from England and elsewhere.9

The histories of those admitted to the House of Refuge are enlightening: a twenty-eight

year old mother of six, abandoned by her husband, was admitted but was transferred to

the Royal Infirmary with fever and little hope of recovery; a forty-three year old widow,

born in Edinburgh who had lived in Ireland for eighteen years and because of this was

refused parochial aid by the West Kirk parish, (St Cuthbert's), and sent back to Ireland

where in due course aid was again refused and she was obliged to beg her way back to

Edinburgh. The report, from which these histories are taken, was highly critical of the

poor relief given to the destitute, demanding to know 'how can a poor widow with three

or four small children, p rovide food, fuel, c lothing and 1 odging o n eighteen p ence o r

possibly twenty one pence per week? It is really a matter of necessity, they must either

beg or starve.'96 The following year over 13,000 people were relieved at the Night

Refuge and 1,453 were admitted to the House of Refuge, 640 requiring medical

treatment of whom thirty five were transferred to the Royal Infirmary.97 In January

1841, the House of Refuge contained 'the unprecedented number of 400 inmates while

at the soup kitchen attached to it 'upwards of 100 individuals are daily supplied with

93 E dinburgh C entral Library, Anon, The Aged Poor: Centenary of the House of Refuge, Queensberry
House 1832-1932, (Edinburgh, 1932), p.6.
94 Anon, The Aged Poor, p.8.
95 Edinburgh University Special Collections, Pamphlet 104, Eighth Annual Report ofthe House ofRefuge
for the Destitute in Edinburgh, (Edinburgh, 1841), p.lO.
96 Eighth Annual Report ofthe House ofRefugefor the Destitute in Edinburgh, pp. 18-20 & 34.
97 Edinburgh University Special Collections, Pamphlet 104, Ninth Annual Report of the House ofRefuge
for the Destitute in Edinburgh, (Edinburgh, 1841), p.9.
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soup and bread; at no former period have the resources of this establishment been so

fully developed.'98

There are many contemporary descriptions of conditions in the closes and wynds of the

Old Town during the middle of the nineteenth century. If some of these were perhaps

exaggerated for effect or to encourage charitable giving and to promote reform,

nevertheless, the picture they paint is grim. The account of William Chambers (1800-

1883), publisher of the eponymous Edinburgh journal, Lord Provost (1865-1869) and

proponent of slum clearance is fairly t ypical. C hambers d escribed O Id T own h ousing

conditions in a letter to Edwin Chadwick, Secretary to the Poor Law Commissioners, an

account that was later published as a pamphlet and included in the Reports on the

Sanitary Condition of the Labouring Population of Scotland. He wrote that 'after a

pretty extensive observation of the condition of towns both on the continent and in Great

Britain, I am of the opinion that this city is at present one of the most uncleanly and

badly ventilated in this or any adjacent country.'99 Alexander Miller, an Edinburgh

surgeon with sixteen years experience of attending the poor in the city, was asked by

Chambers to reply to a series of questions and his answers were sent to Chadwick for

inclusion in the official report.100 In reply to a question concerning the dwellings of the

poorer classes, Miller replied

The dwellings of the poor are generally very filthy in their interior, and in

many cases seem never to be subjected to any kind of cleaning whatever.

Those of the lowest grade often consist only of one small apartment, always
ill ventilated, both from the nature of its construction and from the densely
peopled and confined locality in which it is situated. Many of them, besides,
are damp and partly underground. ...In almost no instance is there a supply
of water, nor is there any provision for carrying off filth; the effluvia

accumulated from these causes are most offensive, especially when disease
is prevailing in such dwellings.101

98 Witness, 22 January 1842.
99 Chambers, Report on the Sanitary State of the Residences of the Poorer Classes in the Old Town of
Edinburgh, p.l.
100 Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p.48. Chambers' report
is included in the Local Reports Scotland, pp.155158.
101 Chambers, Report on the Sanitary State of the Residences of the Poorer Classes in the Old Town of
Edinburgh, p.4.
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There were many organisations dedicated to helping the poor by the provision of

institutional accommodation but there were fewer that promoted ideas of self-help; one

such was the Scottish Patriotic Society 'for improving the condition of the labouring

classes.' This was not a political organisation with nationalist leanings as its title might

lead one to believe but a charity whose first declared object was the improvement of the

husbandry of crofters and took as its model the English Society for Improving the

Condition of the L aborning Classes. The second objective was 'to promote the Field

Garden system; to improve the Cottages and Gardens of the peasantry, and the

residences of the labouring classes in towns, as regards comfort, cleanliness, and

sanitary regulations.' To advance these ideas the Society published The Industrial

Magazine, which in turn recorded the activities of bodies such as the Model Lodging-

house Association and also reports from and membership details of the society's own

committees. Sub-committees included the following: on improvement of crofts; on

cottage, dwelling-house, and sanitary improvements; on allotment gardens and on the

improvement of fisheries.102 'An appeal in 1848 for building model-dwellings for the

working-classes in Edinburgh' blamed 'the unhealthy residences of the humbler

classes' for 'the fearful sacrifices of health and life' in the city, stating that only three

individuals had died of typhus out of seven hundred in the Charity Workhouse the

previous spring, whereas sixteen hundred pauper funerals of persons dying of the

infection contracted in 'the loathsome dens of the fever districts of the parish.'

[Original Italics]. The secretary of the Patriotic Society in an address to a public

meeting in the city said:

Whole streets have been swept away, and others are now in course of

removal, including many hundred humble dwellings, in order to make way
for railway extension; and it is a fact, that every ornamental and public
improvement has been effected at the expense of those least able to contend
with the difficulty of obtaining houses in lieu of those that have been
demolished. The humbler classes have thus been compressed within the

most contracted limits, and, in repeated instances, have recently complained
that they could not find "a hole in which to thrust their heads," owing to

102 The Industrial Magazine, II, 2, (1848), p.25.
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excessive competition for the most miserable dens scarcely any small
houses for the working classes having been erected in Edinburgh.103

He had recently investigated 'the worst dwellings and districts in London' and when he

contrasted them with 'the streaming filth of most of the closes of Edinburgh' he was

convinced that 'a person would encounter more pestilential effluvia in one hours' walk

between the County Buildings and Holyrood Palace, than he would find in three

months' perambulation in the worst districts of London.'104

This chapter has addressed the deficiencies in housing in the Old Town but as Treble

has emphasised 'not all poverty was the product of exogenous forces which the

individual was powerless to influence. It could also stem from personal failings.'105
Treble was referring to the quantities of alcohol consumed by the poor and the working

class, an aspect that is beyond the scope of this thesis. The next chapter, however, will

examine the acute shortage of water and non existent sanitation, factors that were

outside the control of the poor and which affected personal and communal hygiene and

were crucial in promoting epidemic disease in an environment, already made dangerous

by overcrowding.

103 The Industrial Magazine, II, 2, (1848), p.l49.
104 The Industrial Magazine, II, 2, (1848), pp. 150-151.
105 J.H.Treble, Urban Poverty in Britain 1830-1914, (London, 1979), p.l 10.
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Chapter Seven

Water and Sewage

The main purpose of this section is to review two fundamental aspects of living
conditions in the Old Town at this period, namely, water and sanitation, the latter

depending to a very large extent on the former. In focusing on these two services,

which, when deficient, have been shown in famine studies to be among the major
causes of epidemic disease, an effort will be made to clarify the extent to which they
were responsible for the high mortality in parts of Edinburgh during the 1840s. The

dilemma facing the municipal authorities in respect of these services and the

consequences of their scarcity or absence was not unique to Edinburgh; the rapidity
with which industrial cities expanded during the first half of the nineteenth century

brought with it filth and disease. Cities were simply not equipped to deal with the flood

of people attracted by the prospect of employment, nor was their failure to respond

surprising the situation they faced was entirely new. Sigerist contends that hygiene
and public health are dependent to a large extent on the technological knowledge
available at a given time and on the concurrent organisation of the state.1 As will be

demonstrated later, in Edinburgh, where the authorities responsible for organising
cleaning and maintaining hygiene were often unable to cope with the overcrowding
arising from the influx of people, the disastrous state of the city's finances was a further

encumbrance in an already grim situation. In the end, it required a national movement

promoting sanitation and the implementation of measures advocated by central

government before any improvement took place; it was this impetus and the timely

progress, not only of technology but also of statistical methods, that enabled change to

take place. The British state in the 1830s and 1840s had begun to use statistical methods

in a variety of ways, commissioning enquiries and reports on working conditions, living
conditions, public health, poverty and the working of the poor laws. The introduction of

H.E.Sigerist, Landmarks in the History ofHygiene, (London, 1956), p.9.
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statutory registration of births, marriages and deaths in England from 1837 was crucial

to the advance of statistics as a science, described by Eyler as the science of social

reform.2 Advances in technology had a significant role in enabling cities to improve the

supply of water and to build sewage schemes but it was concern about the spread of

epidemic disease that had the greatest influence in promoting sanitary improvement.

Physicians and administrators may have debated as to which theory, contagion or

miasmas was the cause of epidemics but whatever their views, there was no

disagreement about the importance of public and private hygiene, areas of concern that

Edinburgh was slow to address. The extent of the task facing the civic authorities is

clear from the reaction of a German visitor to Edinburgh in 1838. He described what he

saw thus:

Even as matters now stand, the Augean Stable has by no means been
purified from all its filth and impurities. The lower classes bring up their
children with as little regard to the cleanliness and comforts of life as they
paid themselves, and thus a natural indifference for such essential requisites
to promote the health of the inhabitants in general, continues from
generation to generation.3

The writer in pointing out the close relationship between personal and public cleanliness

was almost certainly unaware of the difficulties facing the poor in the Old Town,

especially the availability of water. The next section will concentrate on the city's water

supply, reviewing the historical background and describing contemporary developments.
The importance of water in the maintenance of the health of the population is

unquestionable but as Hardy says 'the history of water in relation to public health

remains largely unexplored', commenting that 'in the first parliamentary inquiry into

water quality in 1828 there is little evidence of any wider concern with the health of the

general population.'4

2 J.M.Eyler, Victorian Social Medicine: the Ideas andMethods of William Farr, (Baltimore, 1979), p. 13.
3 S.Naseweis, Edinburgh and its Society in 1838, (Edinburgh, 1838), p.156. The name Naseweis, literally
white nose, is almost certainly a pseudonym; the identity of the author is unknown.
4 A.Hardy, 'Water and the Search for Public Health in London in the Eighteenth and Nineteenth
Centuries', Medical History, 28, (1984), p.25O.
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Edinburgh originally took its water from wells and springs in the Cowgate and after

1598 from the South Loch.5 In 1681 water was brought from springs in the Pentland

hills to supply five cisterns in the High Street but in time these became inadequate for

the needs of the inhabitants and many more were established throughout the town; in

1850, twenty-eight of these wells were still in use. The 1681 enterprise took nine years

from planning to completion, the delay arising because of fierce opposition to the special
tax introduced to pay for the venture. The citizens were so antagonistic to this new rate

that special measures were enacted by the Lords of Council prohibiting any interference

with the works and imposing heavy penalties on any person so doing. The reluctance of

the citizens to pay for the new supply provoked the following comment from Lewis, an

Edinburgh businessman and councillor and one of several historians of the city's water:

'that a measure of such proved necessity ...
should have encountered such opposition

appears at this date to be rather unaccountable.'6

By the middle of the eighteenth century the supply was insufficient and an Act of 1758

gave Edinburgh the right to take water from springs on the Swanston estate. Water was

brought into the city from Swanston in 1762, the Council announcing, 'that as the city is

now plentifully supplied with water, not only private families, but brewers and others

having occasion for the same, may be accommodated with bye-pipes if laid at their own

expense.'7 By 1785 demand again exceeded supply and the Council applied to

Parliament for powers to take water from springs within a radius of four miles of the

existing fountainhead. There was opposition from landowners but the House of Lords

decided in the Council's favour and the extra water was brought into the city.8
Population growth and increased demand from the developing New Town guaranteed

that the benefits of the new supply were short lived. Another historian of Edinburgh's

water, James Colston, wrote in 1890:

5 Q.J., The Supply of Water to Edinburgh, (Edinburgh, n.d.? 1851), p.3.
6 D.Lewis, Edinburgh Water Supply: A Sketch of its History Past and Present, (Edinburgh, 1908), pp.3 &
4. David Lewis (1828-1909), a shoemaker by trade, was councillor for St. Leonard's ward from 1863-
1873 and for a time was Convener of the Water Trust.
7 QJ., The Supply of Water to Edinburgh, p.9.
8 Lewis, Edinburgh Water Supply, pp.5-11.
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No one in the present day can realise the sufferings which the inhabitants of

Edinburgh were called upon to endure, on account of a deficient water

supply during the latter part of the last century, and for the first twenty years
of the present one. The supply in those days, for the great mass of people,
was from the public wells.

...
The supply was at all times intermittent, and

not at any time abundant. When a dry season occurred, the summer time and
the autumn were never by any means pleasant.9

There were few householders in the Old Town with a supply of piped water and it was

only the more prosperous who could afford to employ the "caddies" or water-carriers

who would queue to collect water that they would then deliver for a small fee. The poor

had no alternative but to queue for hours to obtain a few gallons of water, sometimes

unsuccessfully if the water ran out before their turn at the well arrived.10 The wells were

filled from the piped supply only intermittently and there seems to have been little

regard for the public, the supply usually being turned on at midnight. Colston described

the scene at the wells in the Old Town when 'water was expected.'
From the hour of six o'clock at night until often past three in the morning,
this motley line of waiters had to hang on, watching for the happy
announcement that the clear crystal stream of water had begun to flow.
Frequently it occurred that long before some of the expectant waiters were

served the supply had ceased. This was a great hardship for the old and
infirm, particularly if they were poor.11

An exceptionally dry season in 1810 brought severe shortages and the resulting
complaints forced the Town Council to take action. They instructed two university
professors to survey potential water sources in the Pentland hills. When they
recommended that water should be taken from the Crawley springs the council asked

Thomas Telford to report on the feasibility of the proposal but at this time the city was
almost bankrupt and the project was shelved.12 Water scarcities continued and in the

drought of 1814 the magistrates were obliged to provide for the needs of the city by

9 J.Colston, The Edinburgh and District Water Supply: A Historical Sketch, (Edinburgh, 1890), p.42.
Colston (1830-97), a printer and a director of several finance companies, was councillor for Newington
1865-1882 and City Treasurer in 1870. He stood unsuccessfully on three occasions for the position of
Lord Provost and this account was printed for private circulation.
10 Colston, The Edinburgh and District Water Supply, pp.44 & 45.
11 Colston, The Edinburgh and District Water Supply, pp.43 & 44.
12 Lewis, Edinburgh Water Supply, p. 11; Q.J., The Supply of Water to Edinburgh, p. 15.
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sending round carts of water taken from a quarry hole near Leith Walk.13 The 1811 plan
was resuscitated in 1817 when notice was given of a Bill to take water from the

Crawley springs but once more lack of money forced the Town Council, permanently
on the edge of insolvency, to drop the proposal early in 1818.14 The problem did not go

away and in the dry autumn of 1821 it was reported that 'water was not to be got for the

purpose of making porridge for breakfast, nor broth for dinner' and 'families were so

frightened at the inconveniences and difficulties with which they were threatened, that

they were thinking of betaking themselves to country lodgings.'15 This clearly was not

an option for the majority of the residents of the Old Town.

This latest failure and continued severe shortages encouraged a group of leading citizens

to form the Edinburgh Joint Stock Water Company, constituted by Act of Parliament in

1819, to take over the waterworks from the Town Council.16 The new company had

seventeen board members, five from the Town Council, ten from shareholders and two

university professors.17 They purchased the works and supply sources from the council

for 30,000, paid in shares, and were given powers to raise 105,000 by a public share

issue.18 The new supply was taken from the Crawley springs and the Glencorse burn

and a reservoir was to be constructed to compensate mill owners and other

manufacturers on the North Esk river into which the springs and the burn drained. By
the act of incorporation the company was obliged to bring in water not only from the

south Pentlands at Glencorse but also from the Black springs to the north. Disputes as to

the ownership of the Black springs and a mistaken belief that there would be sufficient

water from the south alone resulted in a failure to implement the full project.19 The

partial scheme, designed and engineered by Thomas Telford, was completed in 1822 at

13 A.Leslie, An Account ofthe Water Supply ofEdinburgh, (Edinburgh, 1883), p.4.14
Q.J., The Supply of Water to Edinburgh, pp.14 & 15.

15
Q.J., The Supply of Water to Edinburgh, p.l9.

16 Act for more effectually supplying the City of Edinburgh and Places adjacent with Water, 55 G.
III.Cap.cxvi. (1819).
17 Colston, The Edinburgh and District Water Supply, p.36.
18 Lewis, Edinburgh Water Supply, p. 12.
19 Q.J., The Supply of Water to Edinburgh, pp. 15-17.
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a cost of 209,000 and for a time the dreadful shortages experienced in previous years

were prevented.20

The respite was brief and the Water Company's monopoly was threatened when a new

company, the Edinburgh and Leith Water Company, purchased springs on the north of

the Pentlands and retained Robert Stevenson of the Northern Lighthouses as engineer.
They proposed to bring water to the city and to Leith but their plan was rejected by
parliament 'on the grounds that the new scheme was an interference with vested

rights.'21 The brief life of the company ended when it was bought out by the old Water

Company who successfully petitioned parliament in 1826 for permission to raise

118,000 of new finance and to carry out the works proposed by the now defunct

Edinburgh and Leith Company. One historian wrote:

The rival Company being now bought up, and fairly out of the field, and the
monopoly of supplying the city with water once more in their own hands,
the water Company appear soon afterwards to have fallen into a state of
indifference to everything but their own dividends. With the exception o f
supplying the inhabitants of Leith with water, they seem to have allowed the
act of 1826 to become a complete dead letter.23

Despite their inactivity and disregard for the welfare of the citizens, the company

presented another Bill to parliament in 1835, a measure more concerned with

shareholder dividends than the supply of water. They asked parliament to allow them to

increase the water rate to 5 per cent, a move so unpopular that the weight of adverse

public opinion obliged the company to issue a pamphlet defending their actions, hi this

document they claimed 'there is scarcely any city in Europe where the supply is at once

so excellent and so abundant, or the price so moderate.'24 They were allowed an

increase in the rate but 'the odium which they incurred in 1835 had not the least effect

20 Leslie, An Account ofthe Water Supply ofEdinburgh, p.5.
21 Q.J., The Supply of Water to Edinburgh, p.30.
22 A ctfor more effectually supplying the City ofEdinburgh with Water; andfor s upplying the Port of
Leith, and His Majesty's Dockyards at Leith with Water, 7, G. IV Cap VIII. (1826).23 Q.J., The Supply of Water to Edinburgh, p.31.
24 Edinburgh University Special Collections, QP 94, Pamphlet 19, Case ofthe Edinburgh Water Company,
(Edinburgh, 1835), p.3.
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in preventing them from pursuing a similar course in the future.'25 They returned to

Parliament in 1837 with another Bill to augment income by increasing the water rate but

this was defeated at the second reading. Later that year they spent 1,000 opposing a

Bill sponsored by the Police Commissioners to reduce the water assessment. The Bill

was passed and the company's opposition to this measure and its general inactivity
renewed public antagonism and suspicion.2

Despite the failure of the 1837 Bill the Water Company went ahead with their original
plan to increase the rate but the ratepayers resisted, fighting a successful 1 egal b attle

through the Sheriff Court, the Court of Session and the House of Lords. The ratepayers'
objections were based on the fact that no extra water had been brought to the city since

1824, although the population had increased and L eith had been supplied w ith w ater

under the Act of 1826, an Act which had also obliged the Company to introduce new

springs.27 After this flurry of legal and parliamentary activity there was a period of

relative peace until a drought emptied the Glencorse reservoir in the summer of 1842,
leaving the mill owners without water and unable to continue operating. They went to

court and the Company offered the mill owners compensation believed to be in excess

of 4,500.28 The water supply was criticised by Alexander Ramsay, Inspector of

Cleaning and Lighting in a report written in 1843 at the behest of the cleaning
committee of the Police Commission. He emphasised the importance of a proper supply
of water to enable cleaning to be carried out and he complained that 'no town in the

kingdom was worse off than Edinburgh in respect of water supply.'29 He stressed the

difficulty in propelling the contents of necessaries into the common sewer and the

impossibility of washing and cleansing lanes, closes, alleys, pavements and causeways
because of the want of a requisite supply of water.30 The renewed public disquiet in

25 QJ., The Supply of Water to Edinburgh, p.32.
26 Q.J., The Supply of Water to Edinburgh, p.32.
27 Q.J., The Supply of Water to Edinburgh, p.35.
28 Colston, The Edinburgh and District Water Supply, pp.58 & 59.
29 A.Ramsay, Report on Minute of Cleaning Committee of 21 October and Minute of General Board ofCommissioners ofPolice of 10 November 1843, (Edinburgh, 1843), pp.10 & 11.
30 Ramsay, Report on Minute ofCleaning Committee, pp.19, 20 & 22.
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1843 forced the Company to act, bringing yet another Bill before parliament, promising
immediate action.31

There now developed an almost farcical situation with the formation of a rival company
but any possibility of the new company achieving its stated aims evaporated when

Learmonth, the chairman of the old company stepped in 'with that strategical cleverness

which characterised his subsequent career in the railway world' and purchased the

estate of Colzium for 12,000.32 The rival concern now had no water source and was

forced out of business, accepting 1,500 as compensation. The Water Company
arranged to buy the estate of Colzium from Learmonth at the price he had paid for it and

proceeded with the Bill.33

The latest Bill proposed to use the springs at Colzium and Harperrig and to increase the

water duty to ten pence in the pound, but met with opposition from a committee of

citizens led by Duncan McLaren and supported by the council.34 The company, in

evidence to the Parliamentary Committee, stated that the project was essential because

of 'the deficient quantity and infamous quality of the supply of water to Edinburgh,'
emphasising also 'the evil effects, in a sanitary point of view, of a deficient supply of

water to the poorer classes of Edinburgh.'35 These assertions were in stark contrast to

the company's claims in the pamphlet of 1835, (see above and footnote 35). The

citizens' committee was successful, the Parliamentary Committee rejecting the Bill to

prevent the Company having a monopoly. The farce of claim and counter claim

continued and in 1845-1846 yet another company, the Edinburgh and Leith, was

formed largely at the instigation of the Inhabitants' Committee which had continued to

31 Colston, The Edinburgh and District Water Supply, p. 13.
32

Q.J., The Supply of Water to Edinburgh, p.34.
33 Q.J., The Supply of Water to Edinburgh, p.35. James Learmonth (1789-1858), the last Lord Provost of
the unreformed council, owned the Dean estate and was the promoter and financial backer of the Dean
Bridge (1831) and chairman of the Edinburgh and Glasgow Railway Company.34 Duncan McLaren (180086), dissenter and anti-Corn Law protester, was Lord Provost 1851-54 and a

beral MP (1865-81).
National Library of Scotland, i

Bill, (Edinburgh, 1843), pp.3-28.

Liberal MP (1865-81).
35 National Library of Scotland, Evidence before the Parliamentary Committee on the Water Company's
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monitor the water company and was becoming increasingly concerned about the

supply.36 hi 1846 both companies went to Parliament, both Bills were thrown out, the

Parliamentary Committee expressing regret 'that this should have been the result of the

presence before them of these two Companies, because they [the Committee] are

convinced of the great importance of the supply of water to that great city.'37 The

Committee's statement and its rejection of both bills signalled that repeated recourse to

Parliament was not going to solve the problem of Edinburgh's water supply the

warning was ignored and the old water Company was again before parliament in 1847

with a new set of proposals. On this occasion, in a changed administrative approach, the

matter was delegated to the Commissioners of Woods and Forests who arranged to meet

in Edinburgh to take evidence.

An increasing awareness of the importance of hygiene and public health, prompted by
the work of Edwin Chadwick, was perhaps the reason that parliament adopted this

method of dealing with the Edinburgh water supply dilemma. The First Commissioner

of Woods and Forests, Lord Lincoln, introduced public health measures emphasising
sanitary improvement in 1846 and 1847. His Whig successor, Lord Morpeth, appointed
First Commissioner with a Cabinet seat in Lord John Russell's first administration

formed after the fall of Peel, introduced public health measures in 1847 and 1848, the

success of the latter; it has been suggested, assisted by fear of cholera.39 Morpeth had

appointed Chadwick his colleague in 1847, thus giving him his full support. For the first

time Edinburgh's water supply was about to be assessed by a government department
led by a minister who was convinced of the importance of sanitation in the prevention
of epidemic disease.40

36 Lewis, Edinburgh Water Supply, p. 15.
37

Colston, The Edinburgh and District Water Supply, p.74.
38 Lewis, Edinburgh Water Supply, p. 19.
39 M.W.Flinn, Report on the Sanitary Condition of the Labouring Population of Great Britain by Edwin
Chadwick, (Edinburgh, 1965), p.71.
40 S.E.Finer, The Life and Times ofSir Edwin Chadwick, (London, 1952), p.311; C.Hamlin, Public Health
and SocialJustice in the Age ofChadwick, (Cambridge, 1998), p.267.
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The application was approved by the Commissioners who expressed the hope that their

decision would put an end to competition in the supply of water to the city. There were

two important clauses in the Act: the Company was required to supply sufficient pure
and wholesome water to meet the needs of all willing to pay the water rate; secondly,
the supply was to be continuous and at a pressure great enough to reach the top storey of
the highest house.41 It does not have to be said that these stipulations did not mean much

to those who could not afford the water rate nor was there any reference to the amount

of water to be supplied, a topic which had been the subject of questioning by the

Parliamentary Committee in 1843. In evidence to this committee, Jardine, the civil

engineer on the water projects of 1810-11, 1819-23 and 1842-43, gave details of the

quantity of water supplied at different periods during the first half of the nineteenth

century. On completion of the works of 1819, the average daily amount supplied to the

city was nineteen gallons per person, assuming that all the water was for domestic

consumption. In 1847, the amount available was ten gallons daily per person, no

account being taken of water used in manufacturing, street cleaning, fire control, steam

engines, hotels, brewing, stables and in supplying water to ships at Leith.42 It is clear

that the estimate of ten gallons was optimistic since it has been calculated that at least

half was not available, leaving a maximum of five gallons for domestic use.43 It was

calculated that twenty-seven and a half gallons per person would become available for

private use on completion of the 1847 scheme, a gain assuming that all would be for

private use, which was of course totally unreasonable. In 1843 Jardine estimated that

sixteen gallons was required for domestic purposes whereas his 1826 estimate had been

ten gallons, the increase he attributed to greater domestic usage after the cholera

epidemic of 1832. If half of the supply was used commercially the actual amount

available for domestic use was about fourteen gallons, two gallons less than the amount

he considered an absolute minimum.44

41 Lewis, Edinburgh Water Supply, p.19; Colston, The Edinburgh andDistrict Water Supply, pp.79 & 80.
42 Evidence before the Parliamentary Committee, pp.34-40 & 59.
43 Q.J., The Supply of Water to Edinburgh, p.52.
44 Evidence before the Parliamentary Committee, pp.38 & 45.
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The latest water scheme, therefore, was not going to supply the quantity of water

necessary for personal and domestic use, to establish modern sanitation or to allow for

improvements in public hygiene. The extra water made available on completion in

1852-53 was no doubt a boon to those with piped supplies but would not have been

noticed by those in the Old Town who had to carry any extra water to homes in high
tenements.45 For at least eight decades Edinburgh's water supply had been totally
inadequate for the needs of a developing city, partly b ecause of the conflict between

public good and private gain and partly because of the city's insolvency at a critical

time. During the 1830s the city was bankrupt, parliament in 1838 passing an Act

intended to draw a line under the city's financial problems which were not finally
resolved until 1856.46 The Act stated that '...the affairs of the City of Edinburgh have

for some years past been in a state of great embarrassment....' and was intended to

bring order to the city's financial affairs and relief to the city's creditors but eighteen
years passed before the matter was satisfactorily concluded.47

The city's financial embarrassments, aggravated by expensive litigation over water,

may have hindered improvements in the water supply, but there were more immediate

reasons why the Old Town supply remained poor. The first was the introduction of

water closets into New Town dwellings from 1824, an undoubted improvement but as a

result the wells on which the Old Town depended were deprived of two of their three

supply pipes. This 'caused serious inconvenience to the poorer folk from the totally
inadequate amount of water available, a situation aggravated after dry seasons.'48 That

this happened and was allowed to continue was perhaps due to the difficulty in

implementing civic improvements because of the existence of two administrative bodies

45 Lewis, Edinburgh Water Supply, p.21; Leslie, An Account ofthe Water Supply ofEdinburgh, p.7.46 Robertson, 'Local Government in the Nineteenth Century' in Studies in the Development ofEdinburgh,
(London, 1939), p.29; Act for effectually supplying the City and Places adjacent with Water, 59, G.III.
Cap.CXVI.1819.
47 Act to Regulate and secure the Debt due by the City of Edinburgh to the Public; to confirm an

Agreement between the said City and its Creditors and to effect a Settlement ofthe Affairs ofthe City and
the Town ofLeith, 1 & 2 Vict.55 cap.55.1837-38.
48 H.P.Tait, A Doctor and Two Policemen: the History of Edinburgh Health Department 1862-1974,
(Edinburgh, 1974), p. 14.
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in the city, the Town Council itself and the independently elected Police Commission.

The Poor Law Act of 1845 increased the complexity of Edinburgh's administration

when the Parochial Boards of the City, Canongate and St Cuthbert's parishes were

established, organisations which, among other duties, were responsible for the medical

care of the poor but also had nuisance removal powers.

The Council and the Police Commission had different responsibilities and in the case of

the Commissioners the area they represented and controlled was quite different to that

over which the Town Council had jurisdiction. The Police Commission was not only
responsible for watching, cleaning and lighting the Ancient and Extended Royalty but

also the separate burghs of barony, Canongate, Calton and Easter and Wester

Portsburgh and the developing suburban areas. This arrangement was not peculiar to

Edinburgh, similar systems operated in many cities including Glasgow. However in

1846 Glasgow merged the two administrative bodies, replacing its Police Commission

with a Police Board, incorporated in the Town Council. The growth in the population of

Glasgow, deteriorating living conditions, epidemics and the eventual incorporation of

smaller outlying burghs by the Extension Act were the catalysts for change.49

The Municipal Reform Act (Scotland), (1833) did away with the old system whereby
the incorporated trades appointed the Council. The new franchise changed the electorate

in Edinburgh five wards were created with thirty-one elected members forming the

new council. Shortly after the Act came into force, a Commission was appointed to

consider combining the Police Commission and the Council and although the decision

was in favour of change the city's financial problems proved an insuperable obstacle.

The Council made another attempt to rationalise the administrative structure, bringing a

Bill before Parliament in 1848 proposing an amalgamation with the Police Commission.

The Bill was resolutely opposed by objectors who claimed that 'the heavy burdens of

the city would depreciate their properties and that the Town Council would become "an

49 S.Blackden, 'The Poor Law and Health: A Survey of Parochial Medical Aid in Glasgow, 1845-1900' in
T.C.Smout, (ed.), The Searchfor Wealth and Stability (London, 1979), p.253.
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unwieldy and unmanageable body, utterly incapable of performing the multifarious

duties that would devolve upon it.'"50 The Police Commission continued to function

independently until an Act of 1856 extended the municipal boundaries, abolished the

separate jurisdictions of the Canongate, Calton and Portsburgh (Easter and Wester) and

transferred the powers of the Police Commissioners to the Council.51 Until its abolition

the Commission, as well as other duties concerned with lighting and watching, was

responsible for keeping the city clean and had a somewhat tenuous public health role. It

is i mportant t o understand how this organisation functioned and how its relationship
with the council affected matters in the sphere of health and sanitation and it is against
this background of dual control that the role of the Police Commission and its

employees will be analysed.

The Police Commission was constituted by Act of Parliament (1771) to meet the needs

ofnew suburbs lying outwith the Ancient and Extended Royalty and therefore not in the

remit of the Town Council. This first local statute took in the Southern districts and a

second Act (1772) covered the Canongate, Pleasance and Leith Wynd with other

districts and duties included in Acts of 1805 and 1812.52 Qualified representatives of

the six wards in the city, its suburbs and surrounding districts elected the

Commissioners. These wards included districts as distant as Canonmills, Water of

Leith, Fountainbridge and Portobello but a special clause exempted the Palace and

Sanctuary of Holyroodhouse from both police jurisdiction and assessment.53 The Act of

1771 gave the Commissioners the right to assess householders and to collect money
from ratepayers to finance the various tasks prescribed for them, which included

watching, cleaning and lighting.54 The importance of watching compared to cleaning
and lighting is clear; the number of men employed watching in 1848 was 304, whereas

50 Robertson, 'Local Government in the Nineteenth Century', pp.28 & 29.
51 Wood, 'Survey of the Development of Edinburgh', p.53. The Act cited was Victoria 19 & 20, cap.xxxii.52 Robertson, 'Local Government in the Nineteenth Century', p.27; Act for cleansing, lighting and
watching the several Streets and other Passages on the south side of the City of Edinburgh, G.III.Cap.
XXXVI. 1771; A.J.Youngson, The Making ofClassical Edinburgh, (Edinburgh, 1966), p.48.53 Wood, 'Survey of the Development of Edinburgh', Book ofthe Old Edinburgh Club, 34, (1974), p.42.54 Wood, 'Survey of the Development of Edinburgh', p.42.
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cleaning and lighting required only 157 men, with more employed in winter, reduced to

130 in summer.55 A series of Acts and amendments from 1822 empowered the

commissioners to administer cleaning, lighting and watching in both the Ancient and

Extended Royalty and the suburbs and, although Canongate, Calton, Easter and Wester

Portsburgh remained separate burghs, they were given the right to appoint their own

commissioners to the new enlarged body. The Commission's duties were discharged
through the Cleaning Committee who were responsible for day to day management

through a permanent official, the Inspector of Cleaning and Lighting, 'who was to have

full power and authority to the General Commissioners.'56 There were clauses in the

1822 Act that gave the Commission additional powers; for example, keepers of lodging
houses were obliged within six days to give notice of contagious diseases to the police
or to a medical practitioner. They were authorised to construct proper main drains or

sewers; the proprietors of flats were to be allowed to erect one waste or foul water pipe
communicating with the common sewer and to bring a mains water pipe into the

tenement. If these measures implied that the inspector was a prototype sanitary officer,
in truth he was 'far removed from being a municipal official with public health

responsibilities. '5?

If the Commission's powers under the 1822 Act were rudimentary as far as health was

concerned, ten years later their duties were becoming more specific and hint at worries

about public health, or at least the prevention of the spread of epidemic disease. There

were clauses in the 1832 Act obliging the Commission to carry out certain tasks relating
to health and sanitary improvement; they were required to examine meat and fish to

attest that it was wholesome; they were to ensure that lodging house keepers informed

the police office, public dispensary or medical practitioner of any person confined to

bed with illness for forty eight hours and if any contagious or infectious disease was

55 W.Tait, 'Annual Report on the Health of the Edinburgh Police Force', Edinburgh Medical and Surgical
Journal, 69, (1848), pp.293 & 304.
56 Actfor Watching, Cleansing and Lighting the Streets ofthe City ofEdinburgh, G.IV Cap.Lxxviii. 1822.57
H.MacDonald, 'Public Health Legislation and Problems in Victorian Edinburgh with Special Reference

to the Work of Dr Littlejohn as Medical Officer of Health,' University of Edinburgh PhD Thesis 1972,
p.4.
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diagnosed the lodging house was to be washed and fumigated. The Commission was

granted permission to build privies and necessary houses, the disposal and sale of ashes

and dung were vested in the commissioners; they were to ensure that common stairs

were cleaned w eekly, the keeping of pigs in dwelling houses was forbidden and the

right of the commission to build drains and sewers was again stressed.58 It is

questionable how well the commission was able to ensure that the cleaning staff of at

most 170 men carried out their allotted tasks under the Act. Financial stringency, the

chronic water shortage in the dirtiest areas of the city and the practical impossibility of

inspecting lodging-houses, examining meat and fish, cleaning common stairs, closes

and dwelling houses made many of the clauses in the 1832 Act unworkable.

The work involved in building, maintaining and cleaning privies and necessaries, as laid

down by the Act, was not only time consuming but was also beset by administrative and

legal difficulties. A frequent complication arose from the location of public
conveniences, which were considered to be "nuisances" by those living in their vicinity.
The dislike was not merely on aesthetic grounds for there was a genuine but erroneous

fear that they generated disease through smells and effluvia, thought by many to be the

source of the miasmata the origin of fever. In a city with few internal water closets,
the provision of conveniences was essential for sanitary improvement but was difficult

to achieve. The Inspector of Lighting and Cleaning, Alexander Murray, complained in

1847 that 'the want of public necessaries is another grievance, which will not be

removed till the Police Commissioners are invested with powers more extensive than

they at present possess.'59 Murray was highlighting the difficulties experienced in

procuring land and obtaining permission to build conveniences despite having powers

laid down by statute. He contrasted the situation in Liverpool and Manchester where the

council had the right to erect conveniences 'in such situations as they deem proper for

58 Act for altering and amending certain Acts for regulating the Police of the City of Edinburgh and
adjoining districts, W.IV.LXXXVIII.1832.
5 A.Murray, Nuisances in Edinburgh and Suggestion for the Removal thereof addressed to the General
Commissioners ofPolice, (Edinburgh, 1847), p. 13.
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the accommodation of the public.'60 The lack of public necessaries added to the

accumulation of filth in public places and poor maintenance of existing necessaries

simply aggravated the problem. The presence of "nuisances" from badly maintained

toilets was a common complaint, a problem that had not been solved in 1865 when the

first report on the city's sanitary condition was published. The author, Dr. Henry
Littlejohn, described the obstacles that prevented the introduction of conveniences into

the rambling and decrepit tenements of the Old Town and the probability that

conveniences placed outside houses for the use of the occupants would soon come to

resemble the public conveniences in the city, where it was 'a matter of great difficulty
to preserve anything like decent cleanliness; the air becomes tainted; what is intended as

a public benefit is very apt to become a nuisance to the surrounding neighbourhood.'61

The minutes of the Cleaning Committee reveal the financial constraints under which the

Commission had to function. The Inspector's work involved not only supervising the

maintenance of conveniences but also arranging for the sale of manure and its transport
to dung depots on the outskirts of town. The profits from this trade helped to defray the

committee's running costs; in 1841, manure sales were 10,200 while the committee's

expenditure was 12,000 of which 6,000 was spent on manure transport, 3,700 on

cleaning staff wages, 600 on building and maintaining public necessaries, 500 on

street watering and 200 on the rental of manure depots.62 The greatest cost was

incurred in transporting dung to storage sites whereas only 600 was spent on

conveniences for the public. The introduction of a closed system of sewage disposal as

advocated by Edwin Chadwick would inevitably result in the loss of the income from

manure sales and create serious financial problems for the Commissioners.63 An

increase in rating would prove highly unpopular and this consideration may have

delayed the building of sewers. In Edinburgh's case, if one ignores the possibility of

60 Murray, Nuisances in Edinburgh, p. 14.
61 Littlejohn, Report on the Sanitary Condition ofthe City ofEdinburgh, p.79.
62 Edinburgh City Archive, Minute Book of the Cleaning Committee, 17 August 1842.
62 Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, pp.61 & 62.
63 Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p. 135.
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financial self-interest, the introduction of closed sewers was delayed because of the

inadequate w ater s upply. The Sanitary R eport s tressed that '

proper s upplies o f pure

water' were essential if house cleansing and sewerage were to work efficiently, but also

emphasised that copious amounts of water were required to flush the new closed

system. The difficulty facing the Commissioners was not made any easier by the

Sanitary Report in which the Edinburgh system of field irrigation by sewage was

promoted as an example of good practise.64 This use of sewage was entirely dependent
on open drains and was the reason for the so-called foul burn irrigation controversy, a

dispute that will be discussed later in the chapter.

Sewage and rubbish disposal occupied a great deal of the Cleaning Committee's time

but during epidemics there was a distinct change to an emphasis on cleaning and

whitewashing of houses, stairs and closes where fever was present. At the height of the

fever epidemic in 1843, following meetings of the Committee and the Police

Commission, the Inspector was asked to prepare a detailed report for publication and

circulation.65 The committee had discussed extending limewashing to include the

houses of the poor to prevent the spread of the epidemic and so great was the general

anxiety that the Police Commission were being pressurised to request parliament 'to

consolidate and improve the existing Police Acts.'66

The Inspector's report stressed the importance of an adequate supply of water for

whitewashing the insides of houses and for 'thoroughly cleaning the lobbies and

staircases of the houses situated in lanes, close, alleys and other confined places,
together with the pavements and causeways opposite to or connected therewith.' He

declared that no town in the United Kingdom was worse off than Edinburgh in respect

of its water supply and explained the difficulty that people faced, living in tenements at

a distance from wells, with no alternative but to carry water to their homes up several

64 Flinn, Report on the Sanitary Condition ofthe Labouring Population of Great Britain, p. 135.65 Minute Book of the Cleaning Committee, 21 October 1843; Minute Book of the Police Commission, 10
November 1843.
66 Minute Book of the Cleaning Committee, 10 November 1843.
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flights of stairs. This was 'a great disincentive to clean habits' and the shortage of water

was a c ontinual h indrance t o h is d epartment w ho w ere required b y 1 aw t o w ash and

cleanse lanes, closes, alleyways, pavements and causeways. At an earlier meeting, the

cleaning committee had discussed the water shortage and a proposal was made to obtain

water from other sources to allow cleaning to be carried out and after representations by
the committee, the Water Company was prevailed upon to open three or four disused

/ret

wells in the Grassmarket and the Cowgate.

The Inspector assured the Committee that the cleaning and limewashing of houses and

closes where fever was epidemic was important and recalled the occasion in 1838 when

several families i n F leshmarket C lose h ad c ontracted fever, t he s pread o fw hich was

controlled only when the building was cleaned and limewashed. He complained that

overcrowding and increasing squalor made cleaning and fumigating difficult, if not

impossible, and promoting basic hygiene was equally difficult. In the end Chadwick's

Sanitary Report convinced central government of the importance of proper sanitation

and an adequate supply ofwater but Scottish antagonism delayed implementation of

many aspects of sanitary reform in Edinburgh.69

In his report, Chadwick had no doubt that dirt and disease were cause and effect

claiming:

...other reports ascribe a large proportion of the comparative health of the
population to advantageous circumstances, in respect to the supplies of
water. ...it will be manifest that for an efficient system of house cleansing
and sewerage, it is indispensable that proper supplies of pure water should
be provided, and be laid on in the houses in towns of every size. No

previous investigations had led me to conceive the great extent to which the

labouring classes are subjected to privations, not only of water for the
.

purpose of ablution, house cleansing, and sewerage, but ofwholesome water

for drinking, and culinary purposes.70

67
Ramsay, Report on Minute of the Cleaning Committee, pp.1-19. This pamphlet is filed in the Minute

Book of the Cleaning Committee, 1840-44.
68 Edinburgh City Archive, Minute Book of the Cleaning Committee, 12 & 14 October 1843.
69 MacDonald, 'Public Health Legislation in Victorian Edinburgh,' p.51.
70Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p. 135.
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Flinn maintained that the Sanitary Report was first and foremost concerned with

the prevention of typhus, 'the product of squalor, insanitation and overcrowding,
and a perquisite of working-class housing.'71 Chadwick was greatly influenced by
the observations of physicians who described what they saw and experienced in

the course of their day to day work; the condition of the wynds and closes of the

Old Town was outlined to the sanitary enquiry by an Edinburgh surgeon, William

Tait:

The dwellings of the poor are remarkable for their generally uncomfortable
appearance, and I attribute this in most instances to a deficient supply of
water, necessaries, and such like conveniences. There are no receptacles for
filth of any description, and it is either accumulated in the stairs or

dwellings themselves, and the stairs are scarcely ever washed. And how can

it be otherwise, seeing that the poor have to travel a considerable distance
for water, and afterwards carry it up five, six or seven stories.72

Täit, a medical practitioner and police surgeon, was well qualified to comment on the

sanitary condition of Edinburgh he had prefaced his observations on the foul water

irrigation c ontroversy o f 1 839-40 bye xplaining that they w ere b ased 'on a personal

survey of different districts of the city, and an examination of their comparative
salubrity.'73 However, it is when Tait discusses miasmata in relation to the fetid

irrigation controversy that the dilemma facing those in authority becomes clear. Doctors

and municipal officials alike were completely in the dark as to the cause of many

diseases and more specifically of fever, the age-old debate between those who believed

in contagion and the supporters of the miasma theory adding to their confusion.

The fetid irrigation or foul water controversy of 1839-40 arose from the use of the so-

called foul burns of Edinburgh into which the city's sewage flowed via natural drainage
channels; Leith, the New Town, the west and south-western suburbs drained to the

Water of Leith or one of its tributaries; the southern suburbs drained to the Jordan or

71 MacDonald, 'Public Health Legislation in Victorian Edinburgh,' p.51.
71 Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, pp.8 & 10.
72 MacDonald, 'Public Health Legislation in Victorian Edinburgh,' p.51.
72 Flinn, Report on the Sanitary Condition ofthe Labouring Population ofGreat Britain, p. 138.73 W.Tait, Observations on Foul Water Irrigation, (Edinburgh, 1839), p.l.
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Pow Burn; the Nor' Loch, the Cowgate and the Meadows, the three valleys of the Old

Town, drained into the foul burn and thence to Craigentinny.74 Farmers outside the city
used the effluent to manure and irrigate their fields and by this method were able to

harvest as many as four or five heavy crops of grass each year. The meadows and

pastures fertilised in this manner lay at Craigentinny, Lochend, Dairy and Roseburn

where land rentals rose from 3-4 per acre to 25-50.75 In 1832 the first attempt by the

Police Commission to enclose the foul burn failed, financial interests in land, improved
as a result of irrigation, prevailed. In 1839, when sanitary matters were increasingly
topical and Chadwick's enquiry was underway, the Police Commissioners considered

that the time was ripe for another effort to enclose the foul burn.

The controversy began in March 1839 with an anonymous letter to the Lord Provost in

which the writer blamed the increase in fever cases to the use of sewage as manure in

fields close to the city. It is thought that it was written by William Drysdale (1781

1847), later Sir William, a member of both the Town Council and the Police

Commission.76 Tait referred to Drysdale as 'the indefatigable chairman of the

committee', that is, the Commissioners of Police, a body who had published a volume

of papers on the dangers of fetid irrigation.77 This was not the first time that the

drainage of the Old Town had been the subject of meetings and pamphlets; in 1835,

under the chairmanship of the Lord Provost a meeting was called in the Council

Chambers to promote 'the formation of drains for the Old Town.' A report of this

meeting, at which a committee was formed to lobby for a drain to be constructed along
the Cowgate, concluded that its absence had contributed to the depreciation in value of

Old Town property and was harmful to the health of the c ommunity. The c ommittee

included the Lord President, the Dean ofthe Faculty, Principal Baird, the Dean of Guild

74 P.J.Smith, 'The Foul Burns of Edinburgh: Public Health Attitudes and Environmental Change', Scottish
Geographical Magazine, 91, (1975), p.25.
75 C.Hamlin, 'Environmental Sensibility in Edinburgh, 1839-1840: The "Fetid Irrigation" Controversy',
Journal ofUrban History, 20, (1994), p.313.
76 Hamlin, 'Environmental Sensibility in Edinburgh, 1839-1840: The "Fetid Irrigation" Controversy',
p.314.
77 W.Tait, An Examination of the Statements contained in the Papers relating to the Fetid Irrigations
around the City ofEdinburgh, (Edinburgh, 1839), p.3.
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and the Convener of the Cleaning Committee of Police but despite the presence of so

many m en of influence the proprietors of the irrigated lands were able to defeat the

proposal.78 The financial implications apart, the controversy was fought essentially
between the protagonists of the theory of miasma as the cause of fever and those who

were contagionists.

The foul burn had been used by farmers to manure and irrigate open fields near the city
since the eighteenth century but now Drysdale was concerned that 'the nauseous

exhalations arising from these fetid marshes' was responsible for the increase in fever in

the city. This irrigation method had been criticised in 1809 by Roberton when he

described the 'collections of filth, chiefly from the termination of the common sewers,

which contaminate the atmosphere' in the fields that lay to the east of the city.79 The

announcement in the Scotsman that Sunday, 3 March 1839 was the day set aside in all

churches and chapels in Edinburgh and neighbourhood to collect for the Fever Board,
included the warning 'that Epidemic Fever has greatly increased during the last two

years and t hat, w hile i t h as s o i ncreased t hroughout a 11 c lasses o f t he c ommunity, i ts

malignity has also been greater, the mortality having risen from one in twenty to one in

six of those affected.' The following week the Scotsman referred to the anonymous

letter to the Lord Provost which attributed the increase in fever to effluvia from the

neighbourhood marshes. The writer claimed that these were worse than ordinary
marshes, b eing m ade from ' the i rrigation o f t he ground b y t he w ater a nd filth of the

common sewers of Edinburgh' and he recommended that all 'the foul-water and filth of

the common sewers of the town be conveyed underground to the sea.'81 On 27 March, in

an account of a meeting of the Police Commission, headed 'Old Town Drains' the

Scotsman reported that a main drain 830 yards long had been laid from end to end of the

Cowgate at a cost of 1,900 raised by voluntary subscription. The article claimed that

78 G.Grant, Report ofa Sub Committee named at a Meeting to Promote the Draining ofthe Old Town of
Edinburgh, (Edinburgh, 1835), pp.4 & 5.
79 J.Roberton, A Treatise on Medical Police and on Diet, Regimen etc., (Edinburgh, 1809), p.278.
80 Scotsman, 2 March 1839.
81 Scotsman, 9 March 1839.
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'on the authority of medical gentlemen' the health of the district had been greatly
improved and that 'during the recent prevalence of fever the cases have been much

fewer than at former periods...'82 On April 3, the newspaper reported the proceedings
of the Town Council under the heading 'Foul-Water Irrigation' at which Mr Drysdale's
proposal that the practice of irrigation using the products of the sewers should be

forbidden was debated. Drysdale told the meeting 'since Edinburgh possessed no dense

manufacturing population, it ought to be one of the healthiest, if not the very healthiest,
city in Europe; and so it was always considered.' He quoted Arnott and Southwood

Smith who had showed that drains, filth and fever were connected and that "poisonous
exhalations arising from putrid vegetable and animal matter" were linked to the

prevalence of fever.83 The timing of these letters, announcements and meetings gives the

impression that a concerted effort was being orchestrated to ban the use ofsewage on the

outskirts of the city.

The controversy grew with the opposing parties publishing pamphlets supporting their

cause. The Police Commissioners produced a ninety five page collection of papers and

letters supporting their claim with an introduction written by William Drysdale. There

were articles on marsh effluvia, as described by medical men, a series of 'Opinions of

various Medical Gentlemen on the Effects of the Fetid Irrigations of Edinburgh, in

generating or fostering disease, Opinions on Holyrood as a Place of Residence, Evidence

relative to the Injurious Influence of the Irrigated Lands' and an Appendix in which

Medical Men gave their opinion of the preceding documents.84 Those who did not object
to the irrigation system replied with a series of pamphlets, one written by Tait was

highly critical of the miasma theory and its supporters was called An Examination of the

Statements contained in the Papers relating to the Fetid Irrigations around the City of
Edinburgh and was a point by point rebuttal of the arguments put forward band his

supporters. Tait wrote

82 Scotsman, 27 March 1839.
i3
Scotsman, 3 April 1839.

84 Edinburgh Central Library, Papers relating to the Noxious Effects of the Fetid Irrigations, (Edinburgh,
1839), pp.195. This was published by authority of a committee of the Commissioners of Police.
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. ..we may state once for all, that nothing certain is known of the true nature
or origin of this bugbear marsh miasma. Its appearance, its physical and
chemical properties have never been detected. It is indeed probable, that the
effects imputed to it, may at no distant day be referable to some other cause.

Being thus in total ignorance of its real nature, it is not surprising that
medical men themselves should differ in opinion regarding it.85

Tait advanced evidence which he claimed proved that the type of effluvia said to be the

cause of fever might be unpleasant but was actually harmless. He referred to 'those

Augean stables of filth and nastiness' between the back of the Castle and West Port,
where stood a tannery with associated dung tanks of a considerable size that imparted to

the atmosphere 'volumes of offensive odours' and yet there was no proof that this

locality was more unhealthy than any other district in Edinburgh. Tait concluded by
criticising the dunghills maintained by the Police Commission on the outskirts o f the

city, saying that these were a greater nuisance than the irrigated fields and that the state

of filth in Blackfriar's Wynd was so appalling that 'every one accustomed to inhale the

polluted atmosphere of these confined and dirty closes would consider it a privilege to

be permitted to breathe that of the irrigated meadows.'87 The agitation had no effect and

by 1865 the total area irrigated and manured in this way had increased from less than

200 acres to over 350 acres.88

If the foul burn controversy in the end solved nothing it did at least serve to highlight the

sanitary deficiencies in the Old Town and the shortcomings in the city's efforts to deal

with the accumulation of filth in the stairs, closes and wynds. In mitigation it can be

argued that the Town Council and the Police Commissioners could not have envisaged

Edinburgh Central Library, W.Tait, An Examination ofthe Statements contained in the Papers relating
to the Fetid Irrigations around the City ofEdinburgh, (Edinburgh, 1839). Other pamphlets in Edinburgh
Central Library include Foul Burn Agitation Statement explaining the Nature and History of the
Agricultural Irrigation near Edinburgh, (Edinburgh, 1840) and R.Forsyth, Stated to be a refutation of the
unfounded and calumnious misrepresentation on that subject in a pamphlet published in the name of a
committee of police in which the ancient and beautiful capital of Scotland is falsely described as a
residence unsafe to the health ofits inhabitants, (Edinburgh, 1840); Tait, An Examination ofthe Statements
contained in the Papers relating to the Fetid Irrigations, p.8.
86 Tait, An Examination ofthe Statements contained in the Papers relating to the Fetid Irrigations, pp.23
&24.
An Examination ofthe Statements contained in the Papers relating to the Fetid Irrigations, p. 14.

88 Smith 'The Foul Burns of Edinburgh: Public Health Attitudes and Environmental Change', p.26.
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the increase in population in the Old Town with the much greater demands on an already
scant water supply and a non existent sanitary system. On the other hand, the

improvement schemes from the 1820s could have only one outcome since they involved

the removal of scores of tenements without plans for replacement housing and it was the

incompetence of the civic authorities and the water companies that was responsible for

the poor water supply and the lack of any form of sanitation in the tenements into which

the displaced people crowded. After 1845 and the establishment of the Poor Law Board

of Supervision, the Parochial Boards took on duties which clashed with those of the

Police Commissioners, particularly where cleaning was concerned. Disagreements as to

jurisdiction were common and were partly resolved only in 1848 when in the time of

cholera a meeting of representatives of the Police Commissioners, the Parochial Boards

and the two Royal Colleges agreed that the Parochial Boards should undertake internal

cleaning and the Police Commissioners external cleaning.89 This meeting is significant
in that it involved physicians consulting with the local appointed administrators and

those from c entral government, i mplying that the c ontrol o f epidemic d isease was an

issue r equiring a contribution from the medical profession. The debate as to whether

destitution rather than poor sanitation was the prime cause of epidemic disease occupied
many physicians at this time and the chapter that follows will explore the epidemics of

acute infections and the response of the authorities to these recurrent outbreaks.

'
Minutes of the Cleaning Committee, 1844^9, 8 November 1848.
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Chapter Eight

Epidemic Disease

This chapter is concerned with the epidemics of communicable disease which affected

Edinburgh in common with other British towns and cities during the 1840s. The first

section will focus on fever, examining its history, theories of contagion and miasmas and

analysing the epidemics which occurred in the city. The responses of the medical

profession, the Town Council, the Police Commission and the Fever Board will be

explored and compared to the reaction in other cities. The second section will

concentrate on the less terrifying and, perhaps as a result, the less well documented

epidemics of measles, smallpox, whooping cough, scarlet fever and influenza which

appeared in the city at regular intervals with identifiable increased mortality. The third

section will concentrate on the cholera epidemic of 1848-49, utilising a database of

cholera returns maintained by the Royal College of Physicians of Edinburgh to examine

the effect of this scourge on a population already fearful of disease.

Fever

The main purpose of this section will be to examine the nature and severity of the fever

epidemics which affected Edinburgh in the 1840s and to look at the measures taken by

the medical and civic authorities to deal with the threat. The impact on the city of what

is now known to be three distinct diseases will be addressed, but first the history and

clinical features of these three, typhus, relapsing fever and typhoid fever, will be

described. To place mid nineteenth century medical belief and practice in context, the

development of fever theory will be reviewed, referring to the teachings of William

Cullen in the eighteenth century and examining the concepts of disease current amongst

Edinburgh physicians in the 1840s. In this review the debate between contagionists and

miasmatists will be considered, referring to the impact of this controversy on poor law

and sanitary reform. This appraisal will illustrate a number of aspects that have a bearing
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on the responses of the medical profession and the civic authorities to the management

of the fever threat. Contemporary descriptions of outbreaks will be analysed, identifying
the diseases responsible and the current literature on these infections and their

epidemiology reviewed. A detailed and accurate assessment of morbidity and mortality

during these episodes is impossible because the statistics required for such an exercise

are not available. Figures for sickness recorded by dispensaries and hospitals give an

impression of the severity of these outbreaks but, for reasons that will be explained later,

do not reveal the whole picture. Similarly, incomplete data prevent a detailed analysis of

overall mortality although the records of St Cuthbert's and Greyfriars' burial grounds
will be used to illustrate aspects of the repeated mortality crises. The reasons why

Edinburgh, compared to other cities, was particularly slow to make use of the new and

increasingly popular science of statistics have been examined in an earlier chapter.

In 1948 the historian, Thomas Ferguson, wrote: 'it is not too much to say that "fever"

dominated Scottish life in the first half of the nineteenth century.'1 It is debatable if this

was entirely true of rural society but there is no doubt that by the 1830s urban Scotland

was in dread of fever which was endemic in the slums of Glasgow and Edinburgh, at

frequent intervals becoming epidemic with massively increased morbidity and mortality.
The fear that fever might spread from the poor in the city slums to infect the respectable
middle classes proved to be a powerful incentive for good works and charitable giving.

Although by the end of the 1850s fever epidemics were largely in the past the

apprehension lingered well into the second half of the century. As late as 1865 Dr Henry

Littlejohn (1826-1914), Edinburgh's first medical officer of health, still felt it wise to

warn people of the potential danger, writing in his first report on the health of the city,
'fever is never entirely absent from Edinburgh' and claiming that 'it would yearly be

manifest in the epidemic form, did not the p oor enjoy unusual facilities for the e arly

treatment of the sick, and the removal of infected persons to our large hospital.'2

1 T.Ferguson, The Dawn ofScottish Social Welfare, (Edinburgh, 1948), p. 116.
2 H.D.Littlejohn, Report on the Sanitary Condition of the City of Edinburgh, (Edinburgh, 1865), p.27.
Littlejohn was appointed as the city's first medical officer of health in 1862.
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This first section will concentrate on the recorded experience of Professor Robert

Christison, (1797-1882), who was introduced in the first chapter. He held the chair of

materia m edica i n E dinburgh for forty five years, (1832-1877) and h is e xperience o f

epidemic disease encompassed the years from 1819 to the 1860s.3 His knowledge of

fever will be explored using material from two sources: his concluding lecture of the

academic year 1835-36, in which he drew on clinical details of cases treated in his

wards in the infirmary to illustrate the nature of fever and secondly, a paper read to the

Medico-Chirurgical Society of Edinburgh in 1857 on the fever epidemics of the

previous forty years, beginning with the epidemic of 1817, a paper subsequently

published in the Edinburgh Medical and Surgical Journal. These two commentaries will

be used to illustrate contemporary knowledge amongst the Edinburgh medical fraternity
and to compare their beliefs and teaching with those of physicians in other British and

foreign medical centres.4

The epidemic of 1817-1820 was Christison's first experience of fever, an epidemic he

later attributed to relapsing fever, insisting as late as 1 857 that the correct name was

inflammatory fever, 'the causus of older authors or synocha of Cullen.' A contemporary

nosology explained that synocha was derived from the Greek, meaning 'to continue'.5

Continued fever was recognised as different from the intermittent and remittent forms of

fever, now known as malaria, and described by William Tait in his pamphlet (1839) on

Edinburgh's foul water irrigation in the following way: 'malaria and marsh miasm are

used synonymously, and are meant to designate an active morbific agent in the

production of an intermittent and remittent form of fever, but whose physical properties

are entirely unknown.'6 In Edinburgh for most of the first half of the nineteenth century

continued fever was assumed to have an entirely different origin from malaria and it is

3 J.D.Comrie, History ofScottish Medicine, (London, 1932), pp.616 & 617.
4 Edinburgh University Special Collections, Christison Papers, Lecture manuscripts for the academic year
1835-36; R.Christison, 'On the Changes in the Constitution of Fevers and Inflammations in Edinburgh
during the Last Forty Years', Edinburgh Medical Journal, 3, pp.577-595, (1857-58) and Edinburgh
MedicalJournal, 4, pp.38-48, (1858-59).
5 Christison, 'On the Changes in the Constitution of Fevers' p.5; D.Hosack, A System ofPractical
Nosology, (New York, 1821), p.386.
6 W.Tait, Observations on Foul Water Irrigation, (Edinburgh, 1839), p.5.

194



likely that C hristison h ad b een t aught t his p rinciple. C hristison's i nterest w as a lready
evident in 1819, writing his doctoral thesis on continued fever and his experience
increased through the epidemics of the 1830s and the 1840s. Fever was endemic in

Edinburgh during the first part of the nineteenth century but major epidemics broke out

at regular intervals. In his 1857 retrospective Christison described these epidemics,

specifying the diseases responsible and his analysis is shown in table 8.1.7

1817-20

1826-29

1832

1837-39

1841-44

1847-49

Relapsing fever, Typhoid fever

Relapsing fever, Typhoid fever

Not specified

Typhus

Typhus, Relapsing fever

Typhus, Relapsing fever, Typhoid fever

Table 8.1. Christison, 'On the Changes in the Constitution of Fevers.1

Christison could make these judgements in 1857 because considerable progress had been

made in the identification of the three infections previously included in the umbrella

term "fever". Although advances in bacteriology lay in the future the correlation of

clinical observations and post mortem findings had made it possible for the three to be

differentiated and the history of these developments will be reviewed later. Firstly,

however, the theories of fever developed in the eighteenth century by Cullen and others

were still extant in nineteenth century Edinburgh and this aspect will now be addressed.

Theories of Fever

As Tweedie observed in 1862, the continuae of Cullen or continued fevers were until 'a

comparatively recent period' included in one class, under the generic term typhus, hi

Cullen's classification these were fevers which were not produced by marsh miasmata

and were without remissions or exacerbations. He defined typhus as a contagious, putrid

7 Christison, 'On the Changes in the Constitution of Fevers', pp.5-12, 15-17.
8 A.Tweedie, Lectures on Continued Fevers, (London, 1862), p. 16.
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fever divided into four species, typhus petechialis, mitior, gravior and icteroides.

Synochus he defined as a contagious mixed fever composed of synocha and typhus, at

the outset of the illness taking the form synocha but ending as typhus.9 The enduring
influence of Cullen's teaching is apparent in the following extract from Christison's

review of fevers written in 1858:

So, too, typhus, a very frequent form in 1843-44, showed itself in its most

characteristic adynamic, or asthenic shape. And what I have called synochus
presented a first stage of reaction, so feebly phlogistic, that the disease was very
generally, and perhaps correctly regarded as typhus; and it was only those

acquainted with the high phlogistic introductory stage of that form of fever in the
earlier epidemics, who might at this time suspect the co-existence of a third form
of fever, intermediate between synocha and typhus.10

This nineteenth century description of disease could well have been written one hundred

years earliertheories on the nature and causation of fever had altered little since

Hippocrates. Physicians continued to use the term "fever", sometimes adding a

descriptive adjective indicating place of origin or a sign associated with the disease; in

sixteenth century England it was called "spotted fever", a term still in use for tick-

spread infections similar to typhus as in Rocky Mountain spotted fever; "gaol fever" was

used in the eighteenth century because of frequent fever epidemics in overcrowded,

insanitary prisons.11 In war it became known as "camp fever", at sea "ship fever", its

appearance among vagrants and beggars gave it the name of "road fever", and in time of

food scarcity it became known as "famine fever".12 The frequent outbreaks in Ireland

and the appearance of the disease in Irish immigrants during the potato famine of the

1840s led to the name "Irish ague" or "Irish fever" becoming common.13 The term fever

was in common use throughout the period under review; St Cuthbert's church burial

9 W.Cullen, Synopsis nosologiae methodiciae, (Edinburgh, 1772), pp.20 & 21. Footnote 19 has
information as to the provenance of the volumes studied.
10 Christison, 'On the Changes in the Constitution of Fevers', p.l6.
11 A.Hardy, 'Urban famine or Urban Crisis? Typhus in the Victorian City', Medical History, 32, (1988),
p.4O5; G.Wilson and J.Coghlan, 'Spirochaetal and leptospiral diseases', in G.Wilson, (ed.), Topley and
Wilson's Principles ofBacteriology, Virology and Immunity, (London, 1983-84), volume 3, p.579.
1 R.Porter, The Greatest Benefit to Mankind: A Medical History of Humanity from Antiquity to the
Present, (London, 1997), p.27.
13 C.Kinealy and G.Mac Atasney, The Hidden Famine: Poverty, Hunger and Sectarianism in Belfast
1840-50, (London, 2000), p.82; F.Neal, Black4 7: Britain and the Famine Irish, (Basingstoke, 1998),
p.l23.
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records generally had fever as the cause of death and the small run of records in

Greyfriars' burial register has fever with no mention of typhus.14 By 1846, however,

some doctors were beginning to employ modern terminology, Dr James Stark using the

term typhus fever rather than fever in his report on the mortality of Edinburgh and

Leith.15

The classification of fevers and of disease in general, that had a lasting influence in the

English-speaking world from its publication in 1772 until the middle of the nineteenth

century, was that of William Cullen (1710-1790). Cullen became professor of the

Institutes of Medicine at Edinburgh in 1766 and on the death of John Gregory in 1773

succeeded to the chair of the Practice of Medicine, a position he held until 1789, a year

before his death. Cullen was close to several of the Edinburgh figures of the

enlightenment including Joseph Black, Adam Smith and David Hume, caring

professionally for both Hume and Smith, the latter dying in the same year as Cullen. 16

The work that brought Cullen recognition was his nosology (1769) in which he grouped
diseases much as Karl von Linne (Linnaeus) (1707-78) had classified plants.17 In

Cullen's nosology diseases were classified by symptoms and arranged in four classes:

pyrexiae, neuroses, cachexias and local diseases. Classes were divided into orders,

genera and species, a system that seems complex but in fact was extremely simple when

compared to that o f Boissier d e S auvages (1706-1767) ofMontpellier who classified

disease in ten classes, 295 genera and, as Porter writes, 'a daunting 2,400 species.'18 The
sixth edition of Cullen's nosology, published in 1795, remained in print well into the

nineteenth century and, as was shown earlier, his diagnostic categories and terminology

14 Edinburgh City Archive, St Cuthbert's Burial Records 1840-1849; Edinburgh City Archive, Greyfriars'
Burial Register 1835-1842.
15 J.Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846', Edinburgh Medical and

Surgical Journal, 67, (1847), pp.620-629.
16 H.G.Graham, Scottish Men ofLetters in the Eighteenth Century, (London, 1908), pp.58 & 171.
17 Cullen, Synopsis nosologiae methodicae, (Edinburgh, 1772).
18 Porter, The Greatest Benefit to Mankind, p.261 citing the work of Boissier de Sauvages, Nosologia
methodica, (1768).
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were still used by Edinburgh physicians in the second half of the century.19 His nosology
was not his only contribution; the publication of the four volumes of First Lines of the

Practice ofPhysic between 1776 and 1784 confirmed his stature and influenced medical

teaching in many countries being reprinted in several English, German and French

editions.20 His reputation and influence did not survive into the twentieth century, at

least not outside the English speaking world; Cullen does not rate a mention in

Castiglioni's wide ranging history of medicine published in Italy in 1936.21 Perhaps this

was because there was little that was original in Cullen's work, his importance to

eighteenth and nineteenth century medicine being in his novel approach to the

systematising of disease. His nosology was simply a new way of looking at disease that

helped doctors to attach labels to illnesses of which often they had little understanding.

Bynum has pointed out that 'despite important differences of culture, knowledge, and

intent, Hippocrates and William Cullen were part of a common medical tradition',

separated only by time during which theories of disease causation had hardly changed.

Bynum's opinion was echoed by Temkin in an historical review of the changing

concepts of infection when he wrote that by the middle of the nineteenth century ideas

about infection and its origin had not progressed much beyond the theories of Fracastoro

in the sixteenth and Sydenham in the seventeenth century. Temkin quotes Charles

Singer, described by Ackerknecht as 'the sympathetic historian of animate

contagionism', who believed that no real progress had been achieved between

Fracastoro and Pasteur.23

19 The copy of Cullen's Synopsis nosologiae methodicae consulted in the National Library of Scotland
was an 1823 London reprint of the first edition and was signed " A. Anderson, surgeon, 1835 ". One of the

copies in the Royal College of Physicians of Edinburgh is a 1795 sixth edition inscribed D.Craigie, 1817.
Craigie was an Edinburgh physician and for a time editor of the Edinburgh Medical and Surgical Journal.
20Comrie, History of Scottish Medicine, (London, 1932), volume 1, pp.309-314; Porter, The Greatest

Benefit to Mankind, pp.260 &261; W.Cullen, First Lines ofthe Practice ofPhysic, (1776-1784).
21A.Castiglioni, A History of Medicine, (Milan, 1936, translated into English by E.B.Krumbhaar, 1941,
New York, 1947).
22 W.F.Bynum, 'Cullen and the Study of Fevers in Britain 1760-1820', Medical History, Supplement 1,
(1981), p.135.
23 O.Temkin, The Double Face ofJanus, (Baltimore, 1977), p.463; E.H.Ackerknecht, 'Anticontagionism
between 1821 and 1867', Bulletin ofthe History ofMedicine, 22, (1948), p.564.
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The appearance of the new disease, syphilis, in the late fifteenth century forced many

physicians to abandon traditional Galenic explanations for disease since it was plain that

theories of humoral imbalance and miasmas could not explain the connection of syphilis
with sexual activity and person to person transmission.24 Girolamo Fracastoro

(Hieronymus Fracastorus: 1478-1553) in his De Contagione et contagiosis morbis

curatione (1546) explained contagious diseases by postulating that not only was there a

transfer of small particles or seeds, seminaria contagiosa, from person to person as

occurred in syphilis, but this could also take place at a distance or through intermediate

objects, fomites. Fracastoro described three forms of contagion: that which is transmitted

by simple contact, as in leprosy or syphilis; by indirect contact through vehicles of

infection, fomites, clothing or bedclothes; lastly, transmission from a distance, without

contact, either direct or indirect, as in plague and smallpox.25

For three hundred and fifty years the concept of contagion went unquestioned until the

anticontagionists began to gain the ascendancy in the first half of the nineteenth century.

Prominent among this group were Arnott, Southwood Smith and Kay-Shuttleworth,
three physicians whose investigation into insanitary living conditions and disease in

London was a significant factor in the increasing belief in miasmatic theory. They

concluded that contagious fever was caused by a malaria from decayed organic matter,

becoming epidemic when people congregated in crowded conditions. Their observations

were published in the annual reports ofthe Poor Law C ommission (1838, 1839) and

were the prototype for the commission's sanitary enquiry of 1842.26 As a result of their

work and the advocacy of Edwin Chadwick in a political climate antagonistic to the

trade restrictions associated with quarantine regulations, contagionism began to be

viewed as an old fashioned, primitive, medieval belief, suspect and without scientific

foundation. Morris describes the contagion versus miasma controversy which developed

24 Porter, The Greatest Benefit to Mankind, pp. 166-167 & 174-175.
25 Castiglioni, A History ofMedicine, p.457.
26 Fourth Annual Report ofthe Poor Law Commissionersfor England and Wales, with Appendices (A) (B)
(C) 1837-38 [147] xxviii.145. pp.129-139; Fifth Annual Report of the Poor Law Commissioners for
England and Wales with Appendices 1839 (239.)xx.l-Appendix (E) [249] xvii.36, pp.160-171.
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during the cholera outbreak of 1832 and continued through the 1830s thus:

There was no progressive and orderly accumulation of knowledge, but a

heated debate between competing systems of explanation, which filled

journals and pamphlets with claim and counter claim, often talking at cross

purposes because they were observing different rules of scientific

argument.27

Dr John Roberton, an Edinburgh doctor, wrote in 1809: 'the various and vague

application of the term contagion has been the source of much confusion. It has

sometimes been used for the plague itself; sometimes as synonymous with infection;

sometimes for the virulent effluvia issuing from the sick, or from substances infected;

and sometimes merely as a property common to various diseases.' Roberton went on to

say that he understood contagion as defined in the last of the meanings put forward.28 He

grouped contagious diseases into the specific contagions such as measles or small pox

and the general contagions, such as 'the fevers variously termed low, nervous, putrid,

malignant, jail, hospital, etc, which, in various degrees of malignity, prevail chiefly in

the habitations of the poor.' He believed that the infection was generated when people

were crowded together in damp ill-ventilated surroundings.29 Roberton's appraisal

reveals why the division of theorists into contagionists and miasmatists is altogether too

simple, as Porter says "much theoretical finessing went on.'30 An article in the

Westminster Review in 1825 on 'Contagion and the Sanitary Laws', by Dr Southwood

Smith included the following explanation:

A contagious disease is a disease which is capable of being communicated from

person to person. An epidemic disease is a disease which at certain periods
prevails generally over the whole, or over a large portion of a community.. ..The

cause of a contagious disease is a specific animal poison. The cause of an

epidemic is, or rather supposed to be, a certain condition of the air. A contagious
disease prevails by the communication from person to person of that specific

27 R.J.Morris, Cholera 1832, (London, 1976), pp.24-29, 53-55 & 176.
28 Edinburgh University Special Collections, J.Roberton, A Treatise on Medical Police and on Diet,
Regimen etc., (Edinburgh, 1809), pp.204 & 205.
29 Roberton, A Treatise On Medical Police, (Edinburgh, 1809), p.2O5.
30 Porter, The Greatest Benefit to Mankind, p.259.
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animal poison from which the malady derives its existence. An epidemic disease
prevails through the influence of the atmosphere.31

The condition of the air was important to the miasmatists and particularly to the London

based Scot, Dr Neil Arnott (1788-1874), a physician who had firm ideas about what was

called vitiated air. Yet in his submission to the Scottish sanitary inquiry Arnott described

two of the five causes of disease as 'contagions and malaria' but at the same time

criticised 'the opinion very general among professional men, that diseases might proceed
from contagion alone.' He asserted 'that no truth in medicine is now better ascertained

than that diseases proceeding from the influence of an accidental combination of

ordinary circumstances do become contagious, that is, do spread from one person

labouring under the disease to another person at the time in health.'

It is not easy to place Edinburgh physicians into the categories of contagionists or

miasmatists. The Cullenian belief in specific contagia as the cause of smallpox and

measles was accepted generally but his theory that a specific contagion caused typhus
was less widely acknowledged. It must be remembered that his nosology was based on

signs and symptoms rather than on aetiology, leaving room for doubt as to whether this

aspect of Cullen's teaching had any great effect on his successors in Edinburgh.33
William Henderson, professor of pathology in Edinburgh, was not a miasmatist,

believing that continued fevers were produced by a poison, 'although it is granted that

nothing is known of the actual nature of the poison or poisons...'. He criticised the

views ofD r M arsh o fD ublin w ho '

avers t hat h e h as known t yphus p roduced b y t he

contagion of small-pox, and intermittent fever by the contagion of typhus' and those of

31 The Westminster Review, 3, January-July 1825, pp.134-135. The Wellesley Index to Victorian
Periodicals 1824-1900, 3, (Toronto, 1979), p.562 states that Southwood Smith was the author of this
review article.
32 M.W.Flinn, (ed.), Report on the Sanitary Condition of the Labouring Population of Great Britain by
Edwin Chadwick, 1842, (Edinburgh, 1965), p.64; N.Arnott, 'On the Fevers which have prevailed in
Edinburgh and Glasgow', Reports on the Sanitary Condition ofthe Labouring Population ofScotland,
(London, 1842), pp.2, 3, & 6.
33 Bynurn, 'Cullen and the Study of Fevers in Britain 1760-1820', p.l40.
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Dr Southwood Smith who 'goes quite as far, virtually affirming that intermittent,

remittent, typhus fever, and plague, all originate from different intensities of the same

poison.'34 Robert Deuchar, secretary to the Edinburgh Fever Board, although not

medically qualified, must have been influenced by the views of the physicians on the

board when he wrote in 1844 of stables, byres, tanpits and receptacles for manure, as

nuisances, 'which are exceedingly offensive and injurious, but experience has shown

that malaria arising from these sources, does not appear to be the true cause of fever, or

the leading cause of its extension among the poor.'35 Robert Christison in 1835-36

stated that 'continued fever occurs only when work is scarce, wages low, provisions dear

and the labouring classes consequently in unusual distress.'36 His views are also those

of his colleague, William Alison, who, criticising the opinions of Arnott, Kay, and

Southwood Smith, declared that the recommendations of these men were erroneous,

being 'founded on the supposition, that by removing all such causes of vitiation of the

atmosphere, contagious fever may be arrested at its source, and thus all the evils

resulting from it be prevented.' Alison regarded their conclusions as merely

'speculative' and declared that 'there was no reason for believing that the contagious

fever which has prevailed more or less extensively in Edinburgh for the last 25 years has

any such origin, or can be suppressed by any such measures.'37

The debate about fever and its causation had an added dimension in Scotland. This was

the controversy that arose over the workings of the Scottish Poor Law and was in part

due to the conviction of William Alison that destitution was largely responsible for the

fever epidemics in Scottish cities. William Alison (1790-1859), professor of medicine in

the university, graduated at Edinburgh in 1811 and was appointed physician to the New

Town Dispensary in 1815. The epidemic of 1817-1819 in which 3,119 fever patients

34 W.Henderson, 'On some of the Characters which distinguish the Fever at present Epidemic from

Typhus Fever', Edinburgh Medical and Surgical Journal, 61, (Edinburgh, 1844), pp.202 & 203.
R.Deuchar, Observations on the Prevalence ofEpidemic Fever in Edinburgh and Glasgow; and means

suggestedfor Improving the Sanitary Condition ofthe Poor, (Edinburgh, 1844), p.l 1.
36 Edinburgh University Special Collections, Christison Papers, Lectures 1835-36, p.14.
37 W.P.Alison, 'Observations on the Generation of Fever', Report on the Sanitary Condition of the

Labouring Population ofScotland, (London, 1842), p. 13.
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were admitted to hospital not only gave him first hand knowledge of the disease but his

work as a dispensary physician also made him aware of the appalling conditions in

which many of his patients lived.38 He made a special study of fevers, publishing his

observations quarterly in the Edinburgh Medical and Surgical Journal between 1817

and 1819 and in the succeeding years became convinced that destitution and fever were

inextricably related.3 His pamphlet, Observations on the Management of the Poor in

Scotland, and its Effects on the Health ofthe Great Towns, (1840), was an attack on the

provision for the poor in Scotland, pointing out the link between poverty and disease and

making a plea for an investigation into poor law provision.40 The faction opposed to any

change in the poor law was led by the Scottish divine, Rev Dr Thomas Chalmers (1780-

1847), whose vision of 'a godly commonwealth' in which 'religious and moral

instruction alone would break the cycle of despair' was based on the supposed success

of the St John's experiment in Glasgow.41 The celebrated debate between Alison and

Chalmers at the Glasgow meeting of the British Association may have ended in a victory
for the oratorical skills of Chalmers but in the end Alison and his supporters were

successful in obtaining a commission to investigate poor law provision for Scotland.

The inquiry into the workings of the poor law was preceded by the inquiry into the

sanitary condition of the labouring population where Dr Neil Arnott presented his

conclusions, On the Fevers which have prevailed in Edinburgh and Glasgow,

summarising the four views presented at the Glasgow meeting of the British Association

in 1840, 'as to the cause and chief remedy of the misery and diseases prevailing among
the poor of Scotland.' He wrote that Dr Chalmers believed 'that the want of good

religious training was the cause and church extension was the remedy.' Dr Alison held

that destitution was the cause and that a good poor law for Scotland the remedy.' A third

38 Christison, 'On the Changes in the Constitution of Fevers', p.17. The figure quoted by Christison is of

patients admitted to the Infirmary and takes no account of those treated at home. Christison makes the

point also that the hospital statistics of the time did not distinguish the three main types of fever.
39 Comrie, History ofScottish Medicine, pp.610 & 611.
40 W.P.Alison, Observations on the Management of the Poor in Scotland, and its Effects on the Health of
the Great Towns, (Edinburgh, 1840).
41 S.J.Brown, Thomas Chalmers and the Godly Commonwealth in Scotland, (Oxford, 1982), pp.289-295.
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had stated that 'the abuse of intoxicating drinks was the cause' and the last believed that

'want of national education was the cause.' The men giving the two final opinions were

not named. Arnott examined each opinion and although he concurred with each he

concluded:

It follows therefore that the four apparently different proposals have so nearly the

same objects in view...And although no one of the proposals furnished a precise
answer to the question given to the London reporters, "What is the immediate or

proximate cause of spreading fever, and can that cause be removed ?" they do in
no sense contradict the answer given by the London reporters,that impurity
affecting the air is the cause, and the prevention, diminution, or copious dilution of
that impurity the remedy for evil;.. ..42

The opinions of the three London reporters, Arnott, Kay-Shuttleworth and Southwood

Smith, were accepted and with the enthusiastic support of Edwin Chadwick sanitary

improvement became the recommended solution to the urban squalor that was assumed

to be the trigger for epidemic disease.

Typhus, Relapsing Fever and Typhoid Fever

It was not until the 1840s in Edinburgh that physicians began to look at the signs,

symptoms and post mortem appearances of fever and to identify the three distinct

diseases. This section will examine the history of their recognition, their salient features

and will summarise current knowledge of their nature. Typhus has a long history dating

back to the eleventh century when spotted fever is said to have broken out in the

monastery of La Cava near Salerno in Italy, but it was not until the sixteenth century that

accurate descriptions of a disease very much like typhus are found. It is a disease

associated with dirt and overcrowding, with wars and military campaigns, and with

periods of economic depression and dearth: 'now it was the constant accompaniment to

life in the courts, closes, and wynds of the industrial towns. It was the poor man's

disease
...

the product of squalor, insanitation, overcrowding and verminous conditions,

42 N.Arnott, 'On the Fevers which have prevailed in Edinburgh and Glasgow', Reports on the Sanitary
Condition ofthe Labouring Population ofScotland, (London, 1842), pp.3-12.
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a concomitant of working-class housing.'43 The discovery of the causes of the three

infections would not be completed for several decades but to establish the extent of

medical knowledge of these diseases in Edinburgh during this period the history of the

three fevers will be reviewed, following which their clinical features and modes of

transmission will be compared and contrasted.

There are two main varieties of typhus, the epidemic and the murine, and it is the former

that appeared at frequent intervals in Edinburgh. The epidemic or classical typhus, the

synochus of Cullen, is spread to man by the body louse, Pediculus humanus corporis or

Pediculus humanus capitis, the head louse, the louse becoming infected by ingesting the

blood of a typhus victim. The organism responsible is Rickettsia prowazeki, one of a

group of micro organisms smaller than bacteria but larger than viruses and the sequence

of spread is from man to louse to man with transmission usually occurring through the

skin. Once rickettsiae have multiplied in the gut of the louse and have been excreted on

to the skin, irritation and scratching cause abrasions and it is the contamination of these

by rickettsiae that permits infection to enter the blood. Less common portals of entry

include the lungs or the conjunctiva.44 These less important routes are dependent on the

ability of rickettsiae to live for prolonged periods in dust, a potential that was first

demonstrated by Rocha Lima in 1920 when he showed that rickettsiae could remain

infective for as long as twenty four days and this capacity for survival may account for

the occasional appearance of seemingly inexplicable cases.45

The mode of transmission was discovered in 1911 by the French physician and

bacteriologist, Charles Nicolle (1866-1936), and his colleagues working in the Pasteur

Institute in Tunis. Nicolle noticed that typhus patients once in hospital no longer spread

43 G.M.Howe, Man, Environment and Disease in Britain: A Medical Geography of Britain through the

Ages, (Harmondsworth, 1972), p.177.
44 B.P.Marmion, 'Rickettsial diseases of man and animals' in G.Smith, (ed.), Topley and Wilson's
Principles ofBacteriology, Virology and Immunity, volume 3, (London, 1983-84), pp.575 & 576.
45 Hardy, 'Urban famine or Urban Crisis?' p. 406 makes this point about the longevity of rickettsiae, a

fact that is not generally known but which is confirmed by Marmion, 'Rickettsial diseases of man and
animals', p.576.
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the disease whereas before admission they infected their families and their doctors and,

during the process of admission, often infected the admitting staff. Nicolle saw that the

answer must lie in events between admission and arrival in the ward and realised that the

part played b y s imple h ygiene was c ritical. 11 w as r outine for p atients t o b e s haved,

bathed and changed into fresh clothes, measures that led Nicolle to suspect the common

louse, a suspicion that he was able to confirm in the laboratory. Within three years of his

discovery measures were adopted which more or less eradicated typhus from Tunis; in

1928 Nicolle was awarded the Nobel Prize for Physiology and Medicine.46 There were

earlier physicians who had guessed that the louse might be involved, including James

Lind in the eighteenth century and Charles Murchison in the nineteenth but in the era

before germ theory their theories could not be substantiated.47 The organism was

isolated independently in 1910 by the American, H.T.Ricketts (1871-1910), and in 1913

by the Czech bacteriologist, S.L.von Prowazek (1875-1915) who died two years later

when he and Rocha Lima were investigating an epidemic of typhus among Russian

prisoners; both men contracted typhus fever, only Rocha Lima survived and named the

organism Rickettsia prowazeki in recognition of von Prowazek and Ricketts who also

died of typhus contracted during research.48

The clinical course consists of an incubation period of between eight to fourteen days,

occasionally as long as twenty one days, then an abrupt onset of a high fever with severe

headache, chills, muscle pains and vomiting. On about the fifth day a rash spreads from

the trunk to cover the body, changing from a rose colour to become dark and purpuric by
the tenth day. These red spots, similar to flea bites, are called petechiae, (small red or

purple spots as a result of bleeding into the skin), and are the reason for the names

spotted fever, petechial fever and exanthematic typhus. During the second and third

weeks the victim may become comatose or delirious, the extent of cerebral involvement

46 T.Wasson, (ed.), Nobel Prize Winners: An H. W. Wilson Biographical Dictionary, (New York, 1987), pp.
765 & 766.
47 Ackerknecht, History and Geography ofthe Most Important Diseases, p.42.
48 Ackerknecht, History and Geography of the Most Important Diseases, p.42; Marmion, 'Rickettsial
diseases of man and animals', p.574; Castiglioni, A History ofMedicine, pp.978 & 979.
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being more marked in typhus than in any comparable febrile disease; it is this degree of

cerebral clouding and stupor that has given typhus its name, derived from the Greek for

smoke, typhös.49 In favourable cases the temperature falls on about the twelfth day and

recovery is then rapid, otherwise death occurs during the second week. Immunity in

survivors can last for several years but after ten to twenty years this acquired resistance

has largely disappeared and further mild infection can result.50 Epidemic typhus is often

a relatively mild illness in children but severity increases with age: there is a 5 per cent

mortality rate below the age of twenty, 10 to 15 per cent below forty years of age ,
50

per cent below age fifty, and the disease is generally fatal over sixty years of age.51

The second of the continued fevers is relapsing fever, like typhus a louse-borne

infection but characterised by 'the occurrence of one or more relapses after the

subsidence of the primary febrile paroxysm.'52 The pattern of improvement and relapse

might suggest that the infection should properly belong to the intermittent fevers but in

these the febrile episodes are widely separated by weeks or months rather than days, as

in relapsing fever. Like typhus, relapsing fever is a disease associated with filth, poverty

and famine and has been called the most epidemic of all epidemic diseases, frequently

occurring at the same time as epidemics of typhus.53 The causative organism is Borrelia

recurrentis, a spirochaete, transmitted to man through contamination of skin abrasions

by the body fluids of the louse. As with typhus, transmission of relapsing fever can take

place through the conjunctiva or the respiratory tract.54

After an incubation period of between two to twelve days there is the sudden onset of

headache, shivering, body pains and a high temperature. Jaundice appears in 20 to 60 per

cent of cases and half of those attacked develop respiratory symptoms. In favourable

49 Porter, The Greatest Benefit to Mankind, p.26; Marmion, 'Rickettsial diseases of man and animals', p.
575; W.H.Parry, Communicable Diseases, (London, 1982), p.233.
50 Marmion, 'Rickettsial diseases ofman and animals', p.577; Parry, Communicable Diseases, p.233.
51 Marmion, 'Rickettsial diseases of man and animals', p.575.
52 Wilson and Coghlan, 'Spirochaetal and leptospiral diseases', p.523.
53 Ackerknecht, History and Geography of the Most Important Diseases, p.44; Wilson and Coghlan,
'Spirochaetal and leptospiral diseases', p.524.
54 Wilson and Coghlan, 'Spirochaetal and leptospiral diseases', p.525.
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cases, the temperature falls between the third and the ninth day, and the patient once

again feels well, only to suffer a relapse between the tenth and fifteenth day. Second,

third and fourth relapses can occur but are less common, less severe and of shorter

duration. Christison described the illness thus:

The onset is abrupt rendering the patient prostrate perhaps within one hour.
There is fever, anxiety, restlessness, headache, and irritability of sense. The

temperature may reach 107 degrees; there is excessive thirst and extreme

suffering because of the acute senses. The cessation of symptoms at about
day five is sudden and complete so that the patient may be up and about.
There is an abrupt relapse on day fourteen with rigors and severe

prostration. On day three of the relapse the crisis appears.55

Christison had not only treated patients with the disease in four epidemics but he had

also survived relapsing fever during the epidemic of 1817-19. These epidemics he

attributed in his lectures to 'want of employment and wide-spread penury among the

working classes ...so invariable is this connection, that we sometimes hear it called

famine fever.' (Original underlining).56
.

Modern authorities say that the case fatality in relapsing fever is as low as 5 per cent

when conditions are favourable but if the epidemic occurs during war or famine the

mortality rate can rise to 70 per cent.57 The variation appears to have been less marked in

the nineteenth century; Christison in 1863 wrote of the disease as being 'far from

deadly', Jenner from his experience of the disease in London considered that 'death is a

rare termination of relapsing fever' and Jackson, a Leith Dispensary physician, in a

careful statistical analysis of the epidemic of 1843, concluded that 'the general prognosis
of the simple epidemic fever is most favourable.' Jackson found that out of 1,299

dispensary cases forty-five died, a mortality rate of 3.5 per cent and of 216 cases

admitted to Leith Hospital ten deaths occurred, a mortality rate of 4.6 per cent, but he

explained, 'it must be remembered that in general the worst cases were sent to the

55 Christison, 'On the Changes in the Constitution of Fevers', pp.5-7.
56 Edinburgh University Special Collections, Christison Papers, Lectures on Continued Fever, (no date but
after 1847), pp.33 & 34.
57 Wilson and Coghlan, 'Spirochaetal and leptospiral diseases', p.524.
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hospital, and few of these ten died simply from fever, but some from some other disease

occurring with it.'58

The organism responsible for relapsing fever was identified by Dr Otto Obermeier

(1843-1873) during the Berlin epidemic of 1867-68 but he did not publish his findings
until 1873. F.P.Mackie working in India proved in 1907 that the common louse was the

vector and Nicolle and his associates clarified the epidemiology in 1912.59 Anne Hardy

says that the term relapsing fever was first used in 1843 by David Craigie, physician to

the Edinburgh infirmary and from 1832 to 1853 editor of the Edinburgh Medical and

Surgical Journal. 60 The Edinburgh physician and pathologist, William Henderson

(1810-1872), was the first to differentiate typhus and relapsing fever on clinical

grounds. Henderson graduated at Edinburgh in 1831 and the following year was

appointed physician to the fever wards and pathologist to the Royal Infirmary, becoming

professor of pathology in 1842.61 In a paper published in the Edinburgh Medical and

Surgical Journal, (1844), Henderson demonstrated the quite different nature of the two

diseases. He did not rely on post mortem findings or microscopy for proof, perhaps

surprisingly in view of his reputation as a pioneer microscopist in the study of diseased

organs, based his case on clinical and epidemiological observation using the example of

Isabella McDonald, of 327 Canongate. She was admitted to hospital in April 1843 with

typhus fever showing 'the usual exanthematous eruption' and discharged home, cured in

May. Between May and July her mother and three of her sons developed typhus, one of

the sons aged thirteen, dying in the fever ward. Henderson writes that 'the epidemic
fever did not commence in the stair till June, and in the months of August, September,
and November, the surviving five members of the family, who had been affected with

58 R .Christison, A ddress o n Public Health, (Edinburgh, 1863), p. 14; WJenner, Typhus Fever, Typhoid
Fever, Relapsing Fever and Febricula, the Diseases commonly confounded under the term Continued
Fever, (London, no date), Lecture 13, p.l; RJackson, 'An Account of the Epidemic Fever as observed in

Leith, with the Statistical Details of Three Hundred Cases', Edinburgh Medical and Surgical Journal, 61,
(1844), pp.418 & 425.
59 Wilson and Coghlan, 'Spirochaetal and leptospiral diseases', p.524.
60 A.Hardy, 'Relapsing Fever', in K.F.Kiple, (ed.), Cambridge World History of Human Disease,
(Cambridge, 1993), p.967; Comrie, History ofScottish Medicine, p.509.
61 Comrie, History ofScottish Medicine, p.623.
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typhus were now seized with the epidemic fever, which was then abundant among the

other families in the stair.'62 The significant factor in these case histories is acquired

immunity; physicians knew that an attack of typhus bestowed on the survivor a

prolonged period of immunity. Henderson therefore reasoned that the second attack of

fever, which he called epidemic fever, must differ from the first and using this and other

case studies concluded on clinical and epidemiological grounds that there were two

diseases, typhus and epidemic fever. He made no reference to a third infection, typhoid
fever which had been identified by a French physician some years earlier. The advances

made by these two physicians in clarifying fever are in contrast to the failure of

Edinburgh doctors to identify typhoid fever as a separate entity.

The study of morbid anatomy was a relatively new science in Edinburgh in the 1830s

but in France and Germany during the early years of the nineteenth century pathology
had progressed, with the microscopic examination of diseased tissue becoming

increasingly common. Physicians were correlating post mortem appearances with

clinical findings and the identification of typhoid fever as a disease distinct from typhus
and r elapsing fever o wed m uch tot hese n ew m ethods. P orter maintains that William

Jenner (1815-1898), professor of pathology in London, and William Gerhard (1809-

1872) of Philadelphia were first to distinguish typhoid from typhus on the basis of

pathological examination.63 Castiglioni says that the two were generally regarded as one

until Gerhard clearly differentiated them during the Philadelphia epidemic of 1836. 64

The credit, however, should go to French physicians who in the early nineteenth century

recognised that typhus and typhoid were different diseases and described the post

mortem intestinal changes characteristic of typhoid at least twenty years before Jenner

and a decade before Gerhard.

62 Henderson, 'On some of the Characters which distinguish the Fever at present Epidemic from Typhus
Fever', p.217.
63

64
Porter, The Greatest Benefit to Mankind, p.413.
Castiglioni, History ofMedicine, p.709.
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These new techniques enabled Prost in 1804 and Petit and Serres in 1813 to declare that

entero-mesenteric or mucous fever and the slow, nervous fever first described in 1739

by the English physician John Huxham (1692-1768) were one and the same disorder.65

The Belgian anatomist Adriaan van den Spieghel described the characteristic lesions in

the small intestine early in the seventeenth century but it was not until 1826 that Pierre

Fidele Bretonneau (1778-1862), a physician from Tours, demonstrated conclusively that

typhus, the so called putrid malignant fever, differed from typhoid, the slow nervous

fever by showing that the lymphoid tissue in the small intestine in typhoid becomes

ulcerated whereas in typhus this does not occur. Bretonneau called this fever of

intestinal changes, 'dothinenterite', (Greek, dothien, aboil and enteron, intestine).66 The
French physician, Pierre Louis (1787-1872), was first to use the term typhoid when he

described in 1829 the post mortem changes in the small intestine, confirming
Bretonneau's observations.67 One of the most striking contributions to the epidemiology
of typhoid fever in the pre germ theory era was made in the 1840s by William Budd

(1811-1880), a Bristol physician, who had studied in London, Edinburgh and Paris,

graduating MD Edinburgh (1838) with a gold medal. Budd maintained that typhoid was

a contagion transmitted by infected material in faeces and suspected that faulty hygiene

was responsible through contamination of milk and water. To prevent spread in this way

he recommended careful hand washing, the disinfection of utensils and the boiling of

water but miasma theorists opposed him and little benefit accrued.68 A further thirty

years passed before Georg Gaffky (1850-1918), a colleague of Robert Koch, isolated

65 A.Patrick, The Enteric Fevers 1800-1920, (Edinburgh, 1955), p.7; Porter, The Greatest Benefit to

Mankind, p.259; Castiglioni, History ofMedicine, p.619. Huxham was a pupil of Boerhaave in Leiden and

published his monograph On Fevers in 1750; P.A.Prost, Me'decine eclairee par I'observation et

I'ouverture des corps, (Paris, 1804); A.Petit and E-R.Serres, Traite de Ia FievreEntero-mesenterique,
(Paris, 1813).
66 M.T.Parker, 'Enteric infections: typhoid and paratyphoid fever,' in G.Smith, (ed.), Topley and Wilson's
Principles ofBacteriology, Virology and Immunity, volume 3, (London, 1984), p.4O7; C.W.LeBaron and

D.W.Taylor, 'Typhoid Fever', in K.F.Kiple, (ed.), Cambridge World History of Human Disease,
(Cambridge, 1993), p. 1075.
67 Patrick, The Enteric Fevers 1800-1900, p.7.
68 Parker, 'Enteric infections: typhoid and paratyphoid fever,' p.4O7; Porter, The Greatest Benefit to

Mankind, p.413.
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the typhoid bacillus in 1884, following earlier work by K.J.Eberth (1835-1926).

The French work was confirmed by Robert Perry (1783-1848), a Glasgow Fever

Hospital physician, in a paper (1836) based on his experience of typhoid fever in the

city. Perry summarised the features of typhoid and typhus, showing how they differed,

correlated these differences with the post mortem changes in the intestinal lymphoid

glands and concluded 'dothinenteritis or gastroenteritis have been too often confounded

with typhous fever.' 9 It was at this time in the 1830s that interest in typhoid fever

forced many physicians to consider the possibility that continued fever might not be a

single disease. For example, the Edinburgh Medical and Surgical Journal in 1837

reviewed five German articles on abdominal typhus, described variously as

inflammatory abdominal typhus, gastric nervous fever, abdominal typhus and enteric

typhus, commenting:

the subject of Abdominal typhus or fever with abdominal disorder or affection of
the intestinal mucous membrane and follicles, has so engrossed so much ofthe
attention of foreign physicians, that it becomes requisite to bestow some separate
consideration of the facts and opinions adduced during the last two or three
years.70

Study of this paper and that of Perry and remarks about the interest shown by foreign

physicians in typhoid fever suggest two possibilities: either the disease was

comparatively rare in Edinburgh or Edinburgh physicians had failed to recognise it

because they held to old theories or they were simply not interested in possible

differences. In 1840 a Glasgow colleague of Perry, Alexander Stewart (1813-1883), had

also published a paper on typhus and typhoid based on his experience in the Glasgow

Fever Hospital. Stewart was a fluent French speaker and read his paper first to the

Medical Society of Paris in April 1840.71 According to Tweedie, writing twenty years

69 R.Perry,' Observations on Continued F ever as occurs in the City of Glasgow Hospitals', Edinburgh
Medical and Surgical Journal, 45, (1836), pp.64-70.
70 Anon, 'Articles on Abdominal Typhus,' Edinburgh Medical and SurgicalJournal, 48, (1837), p.l46.
71 A.P.Stewart,' Some Considerations on the Nature and Pathology of Typhus and Typhoid Fever, applied
to the solution of the question of the identity or non-identity of the two diseases'

, Edinburgh Medical and
SurgicalJournal, 45, (1836), pp.289-339.

212



later, Stewart 1 inked p ost m ortem findings a nd c linical o bservations i n s upport o f h is

hypothesis:

It embodied results of investigations made in the Glasgow Fever Hospital, the

object being to prove, by comparison of the symptoms during life with the lesions
after death, that no two acute diseases can differ more widely from each other, the
characteristics of each being so marked, if attentively observed, as to defy
misconception.72

There was no doubt that typhus and typhoid were different diseases but Edinburgh
doctors were not alone in their reluctance to accept this fact. Patrick, in a review of the

enteric fevers, quoted William Jenner who wrote in 1849 that "with few exceptions
British physicians had laboured to prove that typhoid and typhus were identical."73

Typhoid fever is one of the enteric fevers, acute intestinal infections caused by

organisms of the salmonella group. The clinical picture varies from a relatively mild

illness with no fever to a grave prostrating disorder with high fever, the severity

depending on the virulence of the salmonella strain and individual resistance. The risk of

developing typhoid is directly proportional to the dose but the clinical course is not

affected by the number of organisms ingested.74 The bacilli enter the body orally and

epidemiological research has shown that the only source of typhoid bacilli is an infected

human.75 The most common vehicle is water contaminated by infected excreta, infection

occurring directly by drinking such water or indirectly by consuming food contaminated

either by polluted water or by a carrier. Water borne epidemics have a typically

explosive onset with primary cases from direct infection followed by outbreaks of

secondary infection spread by carriers infected during the first wave.76 Typhoid can also

be spread by infected milk or dairy products where heat treatment of milk is not carried

out; in s uch c ases t he o rigin o f t he i nfection i s u sually a h uman c arrier w ho t hrough

hygiene failure transmits the bacteria to food products. It is estimated that about 5 per

72 Tweedie, Lectures on Continued Fevers, p.31.
73 Patrick, The Enteric Fevers, p.8 quoting Jenner, Typhus Fever, Typhoid Fever, Relapsing Fever and
Febricula.
74 Parker, 'Enteric infections: typhoid and paratyphoid fever,' p.41O.
75 Parker, 'Enteric infections: typhoid and paratyphoid fever,' p.417.
76 Parker, 'Enteric Infections', p.417.
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cent of people who have had typhoid become temporary carriers of the infection and 2

per cent become chronic carriers, excreting the organisms intermittently and constituting

a dangerous human reservoir.77 After an incubation period of eight to fifteen days, with

limits of five and thirty days, there is a slow onset of general debility with headache,

fever and gastrointestinal upset. Untreated typhoid lasts for about four weeks with the

temperature rising during the first week, levelling out in the second week, falling in the

third and becoming normal by the fourth week. On about the seventh day a sparse, rose-

coloured rash appears which lasts for three to four days and it has been suggested that

this sign was responsible for the disorder being confused for so long with typhus fever

but, as Luckin points out, the diarrhoea that occurs in typhoid but not in typhus should

have alerted physicians to the different nature of the two diseases.78 The fact that the

diagnosis was uncommon in Edinburgh is difficult to explain but there are clues to the

answer, hi the twelve months from October 1841 the total number of post mortems

carried out in the infirmary was 219, including twenty eight performed on fever victims

and one on a patient who died of dothinenteritis. No indication is given as to whether the

diagnosis of dothinenteritis was made on clinical grounds or after post mortem

examination but it does show that typhoid fever was a condition recognised by

physicians in Edinburgh at this time and suggests that it was not a failure to recognise
the condition but its rarity in the city that was responsible for the rarity of this diagnosis.

The Loss of Henderson, Reid and Cormack

It is understandable that Edinburgh's senior physicians at this time were preoccupied
with other issues than the contagion versus miasma debate, for example, Alison with his

efforts to reform the poor law provision, but there were younger men who were

investigating fever, employing new methods and publishing their results. The paper by

William Henderson already cited was not his first on fever; in collaboration with his

77 Parry, Communicable Diseases, p. 105.
78 Parry, Communicable Diseases, p. 104; W.Luckin, 'Evaluating the sanitary revolution: typhus and

typhoid in London', in R.I.Woods and J.H.Woodward, (eds.), Urban Disease and Mortality in

Nineteenth-Century England, (London, 1984), p. 104.
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colleague, John Reid (1809-1849), he had written in 1839 and 1840 on the epidemic

fever of Edinburgh, based on clinical observations, treatment and findings at post

mortem examination.79 The Infirmary minutes record a letter from Henderson and Reid

'asking leave [from the hospital managers] to publish details of the symptoms and

morbid anatomy of the fever lately so prevalent in the wards of the Infirmary.'80 Reid

and Henderson were young, innovative physicians, exploring and developing new

techniques and co-operating in pathological and statistical methods. Henderson was a

pioneer in the use of the microscope in the examination of post mortem tissue and Reid

saw that statistics might produce useful information on the causation of disease. In 1839

he criticised the existing method of collecting statistics in the Infirmary, suggesting to

the managers the adoption of a new, improved system based on that of the Statistical
o i

Society of London, a recommendation that was accepted. In 1841 Reid resigned his

post on being appointed to the chair of anatomy in St Andrews and Henderson was

ostracised by the Edinburgh medical hierarchy who were outraged when in 1845 he took

up homeopathy. The university medical professors attempted to have him ousted from

the chair of pathology and although they were unsuccessful his career was effectively

ended.82 He resigned his position as physician to the Infirmary but not the chair of

pathology, claiming that his views on therapeutics were unlikely to affect his teaching of

pathology, an argument that had some merit. His opponents were not appeased,

however, and the anti-Henderson faction led by the surgeon, James Syme, having failed

to have him removed from his university chair, tried to have pathology declared a non

compulsory subject in the undergraduate curriculum.83 The loss of Reid and Henderson

undoubtedly held back the study of pathology and statistics in Edinburgh and also

reveals the lack of interest in these disciplines shown by senior Edinburgh medical men.

79 W.Henderson, 'On the Symptoms and Treatment of the Fever of Edinburgh in 1838-9', Edinburgh
Medical and Surgical Journal, 51, (1839), pp.201-225; J.Reid, 'On the Statistics and Pathology of the

Continued Fever of Edinburgh', Edinburgh Medical and Surgical Journal, 52, (1840), pp.341-373.
80 Minutes of the Royal Infirmary of Edinburgh, 12, p.221.
81 Edinburgh University Special Collections, Lothian Health Services Archive, Minutes of the Royal
Infirmary of Edinburgh, April 1839, 12, pp.202-208.
82 Comrie, History ofScottish Medicine, p.577.
83 Comrie, History ofScottish Medicine, p.623 refers to the paper written by Henderson in 1845 entitled
"An Enquiry into the Homeopathic Practice ofMedicine."

215



A third young Edinburgh man developing a reputation as a fine physician and writer

resigned his position at the Royal Infirmary. John Rose Cormack (1815-1882), later Sir

John, the author of an important publication on the fever epidemic of 1843^4,

graduated at Edinburgh in 1837, having been awarded a Gold Medal for his thesis.84 He

was appointed physician to the Infirmary and the Fever Hospital soon thereafter but on

being refused permission to give clinical lectures, mainly bedside teaching, he resigned
and moved to London. The reason for the refusal is not clear but it is probable that loss

of fee income persuaded more senior men against him. He began the Monthly Journal

ofMedical Science in 1841, continuing as editor until he left Edinburgh, and soon after

his arrival in London set up the London Journal ofMedicine, later becoming editor of

the Association Medical Journal, the forerunner of the British Medical Journal.

Cormack described the 1843-44 outbreak, reviewing in detail the case histories of fever

patients under his care, including the particulars of nineteen patients, all of whom

developed jaundice, with eight deaths.85 Two of these patients worked in the fever

hospital, one a doctor and the other the nurse who cared for him during his illness,

fortunately both survived.86 Cormack was sure that fever was contagious, explaining that

almost all the clinical clerks and other workers exposed to the contagion in the fever

wards contracted the disease; many nurses, laundry women and others coming into

contact either with the patients or their clothes were infected and at one time there were

eighteen nurses off duty with fever. He wrote 'from the number of laundry women that

have been attacked, it appears, that the clothes of our fever patients are especial

repositories and communicators of the morbid poison.' The reason that Dispensary
doctors did not succumb to fever, he suggested, was because their period of exposure

was too short and although 'there were isolated cases in the best districts of the New

Town there was never any instance of the disease propagating itself in these localities.'87

The belief that the poison did not extend for more than three or four feet from the patient

84 J.R.Cormack, Natural History, Pathology, and Treatment ofthe Epidemic Fever atpresent prevailing in

Edinburgh and other Towns, (London, 1843).
85 Cormack, Natural History, Pathology, and Treatment ofthe Epidemic Fever, pp.3-22.
86 Cormack, Natural History, Pathology, and Treatment ofthe Epidemic Fever, pp.23-83.
87 Cormack, Natural History, Pathology, and Treatment ofthe Epidemic Fever, pp. 115 & 116.
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was behind the London method of distributing fever patients throughout general wards

in beds placed at what was considered to be a safe distance one from the other. If there

were too many fever cases in a ward it was thought that the atmosphere became tainted,

allowing the disease to take hold and spread. Cormack explained that similar results had

been obtained in the Edinburgh Infirmary and he was certain that 'were the fever

patients cautiously diffused through the general wards the lives of many physicians,
clerks and nurses might be spared.'[Original Italics].88

It is interesting that Cormack described 'a peculiar form of ophthalmitis, usually

preceded by amaurotic symptoms' in patients recovering from fever and wrote that

identical cases of inflammation and amaurosis (blindness) had followed fever in

Glasgow and had also been reported in fever patients during the Dublin epidemic of

1826. Cormack quoted Dr MacKenzie, a Glasgow ophthalmologist, in whose experience

no other febrile illness was followed by this type of inflammatory condition of the eye.

This condition was also mentioned by Murchison who claimed that it was commented

on by almost all writers on the epidemic of relapsing fever of 1843 and was never met

with after typhus or enteric fever. Charles Murchison (1830-1879) graduated at

Edinburgh in 1850, serving in the Bengal Medical Service, after which he lectured at the

Middlesex Hospital and St Thomas's Hospital. He had worked as a clinical clerk in the

Royal Infirmary of Edinburgh during the great fever epidemics of 1847-48 and

accordingly had experience and knowledge. His Treatise on Continued Fevers of Great

Britain (1862) reviewed epidemics in Britain and with its comprehensive bibliography is

a useful source. Murchison wrote that the outbreak of enteric fever at the end of 1846

'not only occurred before the Irish fever but came from the country and from the best

houses of the New Town not from the crowded courts of the Old Town, to which the

later epidemic of typhus and relapsing fever were restricted', but he did not advance any

evidence in support of these contentions.90 He noted that Dr MacKenzie believed

Cormack, Natural History, Pathology, and Treatment ofthe Epidemic Fever, p.l 16.
89 C.Muichison, A Treatise on the Continued Fevers ofGreat Britain, (London, 1862).
90 C.Creighton, A History of Epidemics in Britain, (London, 1965, a reprint of the original edition with
additional material by D.E.C.Eversley, E.Asworth Underwood and L.Ovenall), p.2O6 quoting Murchison.
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ophthalmia was most common in the very poor who had insufficient nourishment during

convalescence, that poor diet was one of the main causes of the disorder and was the

reason 'why the a ffection i n q uestion s ucceeds n o o ther fever t han relapsing. '91 T he

condition, xerophthalmia, (dryness of the eye) is caused by vitamin A deficiency and it

is now known that increased utilisation of the vitamin by the immune system occurs

during acute, severe infections.92 Cormack's description of ophthalmic signs and

symptoms in the poorly nourished after fever suggested that the cause might be vitamin

A deficiency, but assessment by an ophthalmic specialist concludes that the appearances

described are not those of xerophthalmia.93

The Fever Epidemics

In the early nineteenth century the most pressing need amongst physicians was to

explain the appearance and disappearance of fever, rather than to analyse differences

between diseases. There were numerous theories of causation; destitution, dissipation,

prisoners, sailors and the Irish were all blamed at one time or another for epidemic fever.

Dr Paterson, physician to the Royal Infirmary and to the Leith Dispensary in 1848 wrote

'a typhous fever of more malignity than usual appeared in Edinburgh in 1779' stating
that it originated in the hospital for sick prisoners of war in the castle. He recalls a

similar fever brought to Leith by 'a fleet of merchantmen arrived in Leith Roads from

Jamaica.' He commented that

It was customary for a time to attribute the increase in fever, which usually
occurred during the autumn and winter months, to importation with the Irish

reapers; but, in truth, the same disease was in existence before the Irish came over,
and was probably at the time increased by having individuals exposed to its

contagious influence, with their constitutions in a state which predisposed them to

take it, or that the particular season of the year tended to its increase.9

91 Cormack, Natural History, Pathology, and Treatment ofthe Epidemic Fever, pp. 126-128; Murchison, A
Treatise on Continued Fevers, pp.383385.
92 D.S.McLaren and M.Frigg, (eds), Sight and Life Manual on Vitamin A Deficiency Disorders, (Basel,
2001), pp.105 & 106.
93 J.A.Dunne, consultant ophthalmologist, personal communication, May 2003.
94 R.Paterson, 'An Account of the Epidemic Fever of 184748, more especially as deduced from the
Statistical Records of the Extra Accommodation; with a Suggestion and Plan for Improved and more

Economical Temporary Erections for Future occasions', Edinburgh Medical and Surgical Journal, 70,
(1848),pp.374-376.
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Dr Jackson described the epidemic of 1843, emphasising 'the great misery and

destitution [that] prevailed at the time amongst the poor', similar to Christison's analysis
of the epidemic of 1835-36 writing that the disease 'occurs only at periods when work is

scarce, wages low, provisions dear and the labouring classes consequently in unusual

distress.'95 Creighton wrote that the typhus epidemic of 1842^4 was purely a Scots

affair, quoting Murchison's view that this epidemic was different from those that

preceded it, inasmuch as it did not originate in Ireland. Creighton concluded that this

'proved once for all that one had not to go to Ireland for the engendering or making of

famine-fever.'96 The alacrity with which a scapegoat was sought and found is seen in

the report by Dr Betty of Fermanagh in the Quarterly Journal ofMedicine in which he

claimed that in the north of Ireland the relapsing fever of 1846 was called "the Scotch

fever" on the supposition that it came to Ireland from its focus in the west of Scotland.97

There are several detailed descriptions of the first fever epidemic of the 1840s which is

thought to have broken out on the coast of Fife in 1841^2 reaching Edinburgh in

February 1843. Murchison says that this was mainly relapsing fever, confined to

Scotland, with typhus comparatively rare, and he believed that the epidemic broke out in

1841 continuing until 1844.98 Alison in a paper read to the Statistical Section of the

British Association at York in 1844 described 'the diffusion of fever, particularly ofthat

new form of fever which has sprung up since 1842, almost exclusively in Scotland...'.

Christison talked of two separate epidemics, one in 1841 and a second in 1843-44, the

first he attributed to typhus alone but the second he thought was largely relapsing fever.

The evidence supports Christison's view that there were two epidemics, the first in 1841

and the second beginning in late 1842 lasting until 1844, both outbreaks involving

typhus and relapsing fever with the latter predominating. The managers of the infirmary
believed that the epidemic of 1837-40 returned in the spring of 1841 and recorded 1372

95 Jackson, 'An Account of the Epidemic Fever as observed in Leith, with the Statistical Details of Three
Hundred Cases', p.418; Christison Papers, Clinical Lectures 1835-36, p. 14.
96 Creighton, A History ofEpidemics in Britain, (London, 1965), pp.203-206.
97 Creighton, A History ofEpidemics in Britain, p.2O6.
98 Murchison, A Treatise on Continued Fevers, p.47.
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patients treated for fever in the twelve months up to October 1841, 590 more than in the

previous twelve months."

The infirmary minutes record that there were 469 fever patients in the hospital on 26

September 1843 and many could not be admitted because no beds were available so that

patients were placed in garrets, on floors and on occasion two to a bed. The situation had

not improved by October, when, at a meeting with the governors of the Royal Lunatic

Asylum to discuss the conversion o f the B edlam into a temporary fever hospital, the

chairman explained that 443 fever cases were being treated and that for the previous ten

days an average of eighty fever patients daily had been turned away. All available beds

were occupied, with the chapel and two temporary wooden buildings holding fifty five

patients, being used as wards. Three other emergency fever hospitals were also full,

necessitating the temporary use of the City Bedlam to house fever patients.100 The

developing crisis is revealed in table 8.2 which shows that fever admissions increased

from 842 in 1842 to 3339 two years later.

1841

1842

1843

1844

Total

1372

842

2080

3339

5833

Table 8.2. Fever Admissions to the Infirmary, 1841-44.101

Whether there were two epidemics in the period 1840-44 is uncertain but the increase in

the number of cases in 1843 and 1844 and the contention of Christison and others that

there was a second epidemic, on this occasion of relapsing fever in 1843, is strong

evidence in support of two outbreaks. Dr Jackson thought that fever had been in

Edinburgh for some time before making its appearance in Leith in September 1843;

99 Edinburgh University Special Collections, Pamphlet 107/1, Report by the Managers of the Royal
Infirmary for the year from 1 October 1840 to 1 October 1841.
100 Minutes of the Royal Infirmary, 13, 1842-44, 26 September 1843,16 October 1843.
101 Christison, 'On the Changes in the Constitution of Fevers', pp.15 & 17.

220



figures from the Leith Dispensary showed that in the six months from September 1843

1,299 patients were treated for fever, with the greatest number, 417, in October.

St Cuthbert's churchyard cash book is the only surviving cemetery record for the period

with cause of death included but it has to be emphasised that the numbers of burials are a

small and unknown percentage of the total mortality for the city. The data from this

source are unlikely to be representative because most pauper burials were carried out in

the city burying ground, Greyfriars. The percentage of pauper interments at public

expense in 1837-39 was approximately 14 per cent of all interments. 102 The admittedly

limited data from St Cuthbert's do not support the theory that there were two separate

epidemics in 1841 and 1844 but it is possible that most fever victims were buried in

other graveyards, There is evidence that the council and the public were becoming

increasingly concerned about the state of Greyfriars cemetery by January 1845 the

council was actively seeking land for a new public cemetery and about the same time the

Kirk Session of St Cuthbert's and the managers of Calton and Warriston cemeteries

informed the council that they were no longer prepared to bury the poor.103
Unfortunately there are no extant records for pauper burials in these cemeteries but

earlier figures show that the number of paupers buried free, after anatomical dissection

in the medical school, totalled 638 in one twelve month period in 1837-38.104 Of these,

377 were buried in Greyfriars' churchyard, the remaining 261 being buried in Canongate

and St Cuthbert's graveyards. The deaths from typhus and fever recorded in St

Cuthbert's between 1841 and 1843 are shown in table 8.3.

102 Report ofa Committee ofthe British Association for the Advancement ofScience on the Vital Statistics

ofLarge Towns in Scotland, (London, 1843), p. 188.
103 Edinburgh City Archive, MacLeod Bay D, Bundle 168, Shelf 19, Correspondence relating to

cemeteries and burying the poor, 1844-45.
104 Royal College of Surgeons of Edinburgh Records, 4 February 1839.
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1841

1842

1843

1844

51

42

41

43

Table 8.3.St Cuthbert's churchyard 1841-1844: deaths from typhus and fever. 105

The Statistical Tables of the Royal Infirmary give the number o f fever c ases and the

mortality rate for the twelve month periods ending 30 September 1840, 1841 and 1842,

(table 8.4).

30 September 1839 to 30 September 1840

30 September 1840 to 30 September 1841

30 September 1841 to 30 September 1842

Total

833

1273

820

2926

Mortality

12.7 per cent

14.6 percent

13.9 per cent

Average mortality

13.7 percent

Table 8.4.Statistical Tables of the Royal Infirmary: fever

Of admissions to the infirmary in the year to 30 September 1842, 582 were from

Edinburgh, 114 from Leith, forty seven from adjacent districts, seventy one had no fixed

residence and six nurses or other attendants contracted fever in the wards. A footnote

recorded that an unspecified number of patients caught fever while convalescent from

the disease for which they had been admitted.107

It was only with the appointment of Dr James Stark that there became available for a

three year period an official record of the city's mortality, shown in table 8.5. The data

for 1845 are taken from Stark's report for 1847 but he does not cite a source for these

and the statistics for the 1846-48 are taken from his three annual reports.

105 Edinburgh City Archive, St Cuthbert's Church Burial Records, 1841-49.
106 Edinburgh University Special Collections, Statistical Tables of the Royal Infirmary, 1841-42.
107 ,Statistical Tables of the Royal Infirmary.
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Year

Total Mortality

1845

3688

1846

4887

1847

7026

1848

5754

Table 8.5. Mortality figures for Edinburgh 1845-1848.108

The mortality from 'zymotic disease (epidemic, endemic, and contagious)' and the

number of typhus victims in that total is shown in table 8.6.

Year

Zymotic disease

Percentage of

total deaths

Typhus

1846

1141

24

212

1847

2679

39

1517

1848

2468

46.9

965

Table 8.6. Zymotic disease and typhus Edinburgh 1846-48.109

Stark states that the average mortality in the city between 1840 and 1846 was 3972

deaths annually, or one death out of every 35.3 inhabitants, according to the 1841 census

population; by 1847 this had increased to one in 20.9 of the population and in 1848 it

was one in 25.6. The figures for other cities for 1848 included Manchester, one in 26.5,

Liverpool, one in 23.6, Glasgow, one in 21.9. Table 8.6 shows that from 1846 the

percentage of deaths from infectious disease almost doubled and that typhus was largely

responsible for this, even in 1848 when cholera deaths augmented the total. In the three

years from 1846 deaths from typhus totalled 2,694 out of a total mortality of 17,667.uo

It is not surprising that there is no category for typhoid fever in Stark's mortality reports

since only in 1869 was this included in the Registrar General's list. Stark lists diarrhoea

and dysentery under zymotic disease whereas enteritis and gastritis, which could be

108 J.Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846', Edinburgh Medical and

SurgicalJournal, 67, (1847), p.624; J.Stark, 'Report on the Mortality of Edinburgh and Leith for the Year

1847', Edinburgh Medical and SurgicalJournal, 68, (1848), pp.503 & 512; J.Stark, 'On the Mortality of

Edinburgh and Leith for the Year 1848, with Remarks on the Mortality prevailing in the chief Towns of
Scotland during that period', Edinburgh Medical and SurgicalJournal, 71, (1849), pp.407-408.
109 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846' p.624; Stark, 'Report on the

Mortality of Edinburgh and Leith for the Year 1847', p.513; Stark, 'On the Mortality of Edinburgh and
Leith for the Year 1848, p.4O7.
110 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846' p.624; Stark, 'Report on the

Mortality of Edinburgh and Leith for the Year 1847 ', p.512; Stark, 'On the Mortality of Edinburgh and
Leith for the Year 1848, p.384.
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caused by infection, are listed under diseases of the stomach and other organs of

digestion. The number in each category for the three years is shown in table 8.7 and

shows that there was a steady increase in deaths from enteritis in 1847 and from enteritis

and gastritis in 1848, a year in which the two diagnoses were not listed separately.
Without more detail it is impossible to say whether some of these deaths were due to

typhoid fever, although this suspicion remains.

Dysentery

Diarrhoea

Enteritis & Gastritis

1846

18

171

95 (gastritis 4)

1847

32

118

193 (gastritis 3)

1848

16

75

246 (gastritis not listed

separately)

Table 8.7. Mortality from gastrointestinal disease 1846-48.m

Administrative Response: The Fever Board and the Police
Commission

There is no evidence that the city's three medical institutions, the two Royal Colleges

and the Medical School, tried to reach a consensus on the contagion versus miasma

controversy. Scrutiny of papers written by prominent physicians and the absence of any

reference to a discussion of the issue in the minutes of the Royal Colleges suggests that

this was seen as a matter for the individual practitioner.112 The Colleges did not enter the

debate because, as their minutes reveal, they were more concerned with matters relating
to medical education, qualifications to practise and the protection of the professional
status of their fellows. It is perhaps surprising that they did not discuss measures to deal

111 Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846', pp.625-626; Stark, 'Report
on the Mortality of Edinburgh and Leith for the Year 1847 ', pp.513-514; Stark, 'On the Mortality of

Edinburgh and Leith for the Year 1848, pp.407-408.
112 The Edinburgh Medical and Surgical Journal between 1830 and 1850 has no papers dealing
specifically with this debate, nor do the minutes of the Royal College of Physicians or the Royal College
of Surgeons for this period refer to any discussion of the issue.
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with the fever epidemics and it was only with the threat of cholera in 1848 that there is

any reference to planned action, perhaps for the reason that the control of fever

epidemics was largely in the hands of a voluntary organisation, the Fever Board, on

which sat several of the city's most prominent medical men.

The Fever Board took over their role from the Destitute Sick Society which, from the

year of its foundation in 1817, had arranged with the Royal Infirmary for the transfer

and admission of fever patients to hospital after medical certification. The Society had

been responsible also for the cleaning and fumigation of houses in which fever had been

present but decided in 1830 to restrict their activities to charitable work and their quasi

public health role was taken over by the Fever Board.113 The directors of the society,

however, did not entirely abandon their previous function for in August 1843 they wrote

to the cleaning committee of the Police Commission stressing 'the necessity of enforcing

the police regulations as to cleaning common stairs', in view of the prevalence of fever.

The Commission far from ignoring this apparent interference instructed the Inspector of

Cleaning and Lighting to employ extra men to implement their request.114

The records of the Board have not survived but it is known that it comprised an ex

officio president, the Lord Provost, and ten or twelve committee members; two from the

town council, two physicians from the infirmary, two medical officers from the Royal

Public Dispensary, two medical officers from the New Town Dispensary, two members

from the Destitute Sick Society and three or four special members of the board. In 1836

the special members were Dr John Abercrombie who was the president of the Destitute

Sick Society, Dr Alison, Dr Borthwick and Dr MacLagan; in 1845 there were only three

special members, Alison, MacLagan and Dr W.Tullis.115 In 1837 the Town Council

113 H.MacDonald, 'Public Health Legislation and Problems in Victorian Edinburgh with special reference
to the work of Dr Littlejohn as Medical Officer of Health', University of Edinburgh PhD Thesis, 1972, pp.
6-7.
114 Edinburgh City Archive, Minute Book of the Cleaning Committee, July 1840-September 1844, 3

August 1843, p. 152.
115 Edinburgh Almanac 1836, (Edinburgh, n.d.), p.43O. This almanac was the forerunner of Oliver &
Boyd's New Edinburgh Almanac; Oliver & Boyd's New Edinburgh A Imanac 1845, (Edinburgh, 1 845),
p.516.
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agreed to grant the Fever Board 100 per annum to enable it to carry out its duties, an

action which to a degree formalised the Board's responsibilities.116 A pamphlet

published in 1844 at the height ofthat year's epidemic, was written by the secretary to

the Board, Robert Deuchar, in which he commented on the presence of Irish labourers in

the city: 'it cannot be doubted that fever is often introduced to this city by these

strangers', and observed that 'a considerable proportion of fever cases in the Hospital

are sailors and others connected with shipping.' Quite how he resolved the two

statements is not clear. He was surprised that the level of fever in Edinburgh was not

greater in view of 'the extent of disease which has so recently prevailed in Glasgow,'

and
..
.'the increased facilities of intercourse betwixt the two cities.'117

The Fever Board was responsible for 'the cleaning of the bedclothes and wearing

apparel of those who had been attacked by fever, rather than in purification of the walls

and atmosphere of dwelling houses where, fever was likely to prevail.'118 Deuchar

criticised the Glasgow method in which patients were treated at home as happened in

1843 when 12,397 out of 13,703 persons with fever were dealt with in this way, penny

tickets for food being distributed to aid the destitute. Deuchar believed that the

Edinburgh method ofremoving patients to hospital was preferable, commenting:
Indeed it must be palpably evident that nothing less than the removal of the

patients to an hospital, and a complete separation effected betwixt the sick and the

healthy, can possibly prove a successful check to the increase of fever in Glasgow,
or in any other large city. Similar scenes are occasionally seen in this town, but
never when the combined exertions of the Fever Board and Royal Infirmary can

prevent them.119

Deuchar explained that the Edinburgh method had been recommended by the medical

members of the Board who had seen not only the necessity of separating the sick and the

healthy but also the benefits which would accrue from cleaning and fumigating the

116 MacDonald, 'Public Health Legislation and Problems in Victorian Edinburgh', p.10 quoting the
Scotsman, 15 February 1837.

Deuchar, Observations on the Prevalence ofEpidemic Fever, p.7.
118

A.Ramsay, Report on Minute ofthe Cleaning Committee of21s' October and Minute of General Board
ofCommissioners ofPolice of 10th November 1843, (Edinburgh, 1843), pp.6 & 7.
119 Deuchar, Observations on the Prevalence ofEpidemic Fever, pp.5 & 6.
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houses of fever patients and washing their bedclothes. The work of the Board included

raising funds by public subscription to convert the old Surgeons' Hall into an auxiliary
fever hospital of sixty beds.120 The Fever Board, a voluntary body, therefore had

considerable responsibility in disease prevention and in arranging the treatment of

patients with fever or other infectious disease. Their public health function overlapped
that of the Police Commission and the Parochial Boards after the establishment of the

Scottish Poor Law Board of Supervision in 1845.

A minute of October 1843 reveals the extent to which the Police Commission and the

Town Council relied on the Fever Board and the Destitute Sick Society. Deuchar,

secretary of the Board and Mr Jack of the Destitute Sick Society were present at a

meeting of the cleaning committee when Deuchar read a letter from Dr Alison and

presented the books of the Board, indicating that his present staff could not cope with

cleaning and fumigating. The difficulties experienced by the Fever Board and the steady
increase in the number of fever cases so concerned the Police Commissioners that they
considered applying to parliament for a new act 'to consolidate and improve the existing
Police Acts.' Instead, the Commission instructed the Inspector of Cleaning and Lighting,
Alexander Ramsay, to prepare a report on fever and its prevention.121 Ramsay wrote that

his report had been 'originated in circumstances connected with the recent extensive

prevalence of fever and the need to carry out lime-washing of the dwellings of the

poor.'122 His figures from the records of the Infirmary and the Fever Board show the

number of fever cases from 1840 to 2nd December 1843 in table 8.8.

120 Deuchar, Observations on the Prevalence ofEpidemic Fever, pp.9 & 10.
121 Minute Book of the Cleaning Committee, July 1840-September 1844, 13 September 1843, p.l69.
122 Ramsay, Report on Minute of Cleaning Committee of21s' October, pp.1-5.
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1840

1841

1842

1843

Total

1514

2287

1449

3008

12157

Table 8.8. Infirmary and Fever Board cases 1838-1843 (Ramsay).123
Deuchar had also collected figures for fever cases admitted to the Infirmary and to

auxiliary hospitals in Edinburgh from 1840 to 1843 and his data is presented in Table

8.9.124 There is a large discrepancy between his figures and those of Alexander Ramsay,

the Inspector of Cleaning and Lighting, shown in table 8.8. The difference is

considerable for the years 1840 to 1842 and it is only in 1843 that there is any similarity.

1840

1841

1842

1843

Total

786

1187

737

3533

6243

Table 8.9. Infirmary and Fever Board cases 1838-1843 (Deuchar).125
Ramsay and Deuchar both produced figures for fever cases occurring in each month of

1843 and in these there are also discrepancies although the eleven month totals differ by

only twenty five cases. There is a pattern which suggests that Ramsay recorded his

figures in the month when the person took ill while Deuchar recorded his in the month

he received them; in July, for example, Ramsay's total of 267 cases, seventy eight more

than Deuchar is partly balanced the following month when the latter's total is greater by

fifty.

123 Ramsay, Report on Minute ofCleaning Committee of21s' October, p.6.
124 Deuchar, Observations on the Prevalence ofEpidemic Fever, p.7.
125 Deuchar, Observations on the Prevalence ofEpidemic Fever, p.7.
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January 1843

February 1843

March 1843

April 1843

May 1843

June 1843

July 1843

August 1843

September 1843

October 1843

Novemberl843

Total: 11 months

Ramsay

48

75

77

91

114

161

267

376

636

489

674

3008

Deuchar

68

74

83

96

134

164

189

426

531

638

586

2983

Table 8.10. Fever cases 1843 (Ramsay and Deuchar).126
It is impossible to establish accurately how many fever patients were admitted to the

infirmary under the aegis of the Fever Board because of the discrepancies in the figures

recorded. The differences may be due to the fact that some calculations were based on

the calendar year whereas the Infirmary's data were based on twelve month periods from

the end of September, a practice that fitted with the hospital's accounting year and the

annual meeting of the managers. The Fever Board and Infirmary totals for the period
from 30 September 1839 to 30 September 1842 differ by at least 1,000, perhaps because

the Fever Board total includes fever patients treated at home.

There was a division of responsibilities between the Fever Board and the Police

Commission but the duties of each were not entirely clear to the two administrations in

supposed charge. After the establishment of the Scottish Poor Law Board of Supervision

126 Minute Book of Cleaning Committee 1840-1844, in which the following printed pamphlet is inserted :

A.Ramsay, Report on Minute ofCleaning Committee of21s' October and Minute of General Board of
Commissioners ofPolice of10th November 1843, (Edinburgh, 1843 ), p.6; Deuchar, Observations on the
Prevalence ofEpidemic Fever, p.7.
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(1845) the uncertainty as to who was responsible for cleaning and fumigating houses,

stairs or closes became even more pronounced. In 1847 on receipt of a letter from the

City Parochial Board requesting the Police Commission to clean houses in the

Grassmarket, the Inspector of Cleaning informed the cleaning committee that the

Parochial Board was mistaken as to the provisions of the Police Act. The Inspector

suggested that if fever prevailed in houses which were not lodging houses the Fever

Board should be applied to 'as the Police Commission annually contribute 100 to the

funds of that society, and it would rather be anomalous in the Commission to contribute

to the funds of a Society to take steps to arrest the progress of a disease and at the same

time be called to perform the work themselves.'127 In June the minutes record a meeting
where discussion on the responsibilities of the Police Commission and the Fever Board

took place and where the two representatives of the Commission on the Board explained
that they had never been called to any meeting of the Fever Board and accordingly could

not speak of its funds or operations.128 The dispute continued into the following year

when in February the cleaning committee decided that although they were not bound by
the Police Statute to clean the houses of the poor, under the prevailing circumstances,

they would so do.129 This lack of direction and the absence of concerted effort did not

allow the best use of the limited resources available.

The management of fever crises in other cities was very different. In Belfast at the

height o f t he fever e pidemic o f 1 847 a m eeting agreed top etition t he g overnment t o

establish a local Board of Health, an application that received immediate sanction. The

Board was dissolved in November when its duties were taken over by the Board of

Guardians, established under the Amended Poor Law Act of August 1847.1 When the

fever of 1847 struck the city of Liverpool the authorities had already appointed a

127 Minute Book of the Cleaning Committee, September 1844-October 1849, 10 May 1847, pp.182-183.
128 Minute Book of the Cleaning Committee, 8 June 1847.
129 Minute Book of the Cleaning Committee, 26 February 1848.
130 C.Kinealy and G.Mac Atasney, The Hidden Famine: Poverty, Hunger and Sectarianism in Belfast
1840-1850, (London, 2000), pp.91-101.
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medical officer of health, Dr W.Duncan, the first such appointment in Britain. The

position in Glasgow was in some respects similar to that in Edinburgh but, as Stephanie

Blackden makes clear, after 1845 the Parochial Boards in Glasgow had an increasingly

important role. Comparing membership of the Boards and the Town Council, she

concluded that they had more in common with each other than either had with the Board

of Supervision in Edinburgh and as a result the two bodies co-operated well.131

Until 1843 fever patients once admitted to the infirmary were treated in isolation in

special fever wards but this practice changed as a result of evidence from London

hospitals. Cormack, in his paper quoted earlier, referred to the distribution of fever

patients throughout the hospital the London hospital approach, and one that was

eventually adopted in Edinburgh. The Infirmary minutes of June 1842 record Dr

Graham's proposal 'that their [fever patients] diffusion through the ordinary medical

wards with certain precautionary stipulations would be safe and beneficial. The

concentration of patients in fever wards was dangerous to the medical and nursing staff

since 'a certain degree of concentration in contagious matter was necessary for its

efficacy' and he could not recollect 'a single instance of a gentleman acting as his clerk

in a fever hospital escaping without an attack of the disease'. The minutes of the next

meeting record that among the items discussed and implemented were the advisability of

bathing of fever patients, their donning of hospital clothes on admission and the space

between beds.133 In October the results were analysed and when it was shown to have

been fairly successful, in spite of ten patients contracting fever in non fever wards with

three deaths, the trial was extended. The one condition (which was not explained) was

that fever patients were not to be placed in the servants' ward, perhaps the reason for this

was to minimise the risk of a servant contracting the disease and transmitting it to his or

131 S.Blackden, 'The development of Public Health Administration in Glasgow: 1842-1872', University of

Edinburgh PhD Thesis, 1976, pp.47 & 48.
132 Minute Book of the Royal Infirmary, 13, 1842-1844, 20 June 1842.
133 Minute Book of the Royal Infirmary, 13, 1842-1844, 27 June 1842.
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her employers.134 Cases in which 'no direct communication with fever patients could be

demonstrated' were thought to have been caused by mattresses which had been used too

soon after a previous fever patient. It was agreed in December to prolong the trial with

ten strict conditions: patients to be washed on admission; clothes to be removed

immediately and taken away to be cleaned; special mattresses and bedding to be set

aside for the sole use of fever patients; sufficient space to be left between beds 'to

prevent the atmosphere becoming charged with the exhalations from his person or his

bedclothes'; fever patients to be washed regularly; and adequate ventilation to be

ensured by fitting ventilation boards to all windows.135 These deliberations reveal the

confusion in the minds of doctors and laymen as to how fever spread. There was a

suspicion that mattresses, bedclothes and clothing could transmit the poison but as steps

were being taken to prevent this, measures were being implemented to avoid

atmospheric spread by diluting the amount of poison in the air. The new system of

placing fever patients in general wards was not without its critics and there were

concerns about adverse comments if it became public At the 2 January 1843 meeting it

was agreed 'to delay any public discussion of this important and delicate subject ...and

the Reporters for the Newspapers should be requested to take no notice of the subject in

their report of the proceedings ofthe meeting.'136

It was the threat of cholera and the setting up of the Board of Health (1848) that brought

order and some co-operation to the management of the public health and the control of

epidemics. In Edinburgh, the constant presence of fever amongst the poor and

apprehension about its dissemination throughout the city were used to persuade the more

prosperous in society to give to the many charities caring for the sick poor.. A lack of

money and a shortage of beds for fever patients was a recurring theme in the minutes of

134 The servants' ward was set aside to receive those who were employed as servants in the city. In 1841 it

was proposed that no person 'be admitted to the privilege and seclusion of the Female Servants' Ward

except servants of those who contributed to the Infirmary to the extent of one pound annually.', Minutes

of the Managers of the Royal Infirmary, 12, Report for 1841.
135 Minute Book of the Royal Infirmary, 13, 1842-1844, 20 June 1842, 10 October 1842, 26 December

1842, 31 December 1842.
136 Minute Book of the Royal Infirmary, 13, 1842-1844, 2 January 1843.
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the infirmary managers during the 1830s and 1840s: in 1837, the managers reported an

excess of expenditure over income of 1,346 and, although an appeal for donations

brought in extra funds, the growth in subscriptions was insufficient to pay for the

increased activity in 1838 as the result of fever.137 Fresh efforts were made to encourage

the public to subscribe. The following extract, from the Infirmary contributors' report,

demonstrates the fervour with which the committee played on middle class fears and, in

emphasising the duty of Christians to care for the poor, the report is quite explicit that

this is not a plea for selfless giving. The Christian doctrine of charity in which there is

no thought of reward has been altered to one in which charitable donations can preserve

and perhaps guarantee personal and family welfare.

It is physically impossible that epidemics or contagious diseases can long or

violently prevail in one class of a society, or in one district of a town,
without s oon extending in some degree over all. It is impossible that the

higher classes can so effectually insulate themselves from their poorer
brethren, as that they, and the dearest objects o f their regard shall not b e

frequently exposed to the mortal attacks of any disorder that may gain a

general footing. To attack the evil in its stronghold by an efficient system of
medical treatment or prevention required money from those who had it.

Perhaps this very law of society is a dispensation of Providence for

enforcing more powerfully the obligations of compassion and beneficence,
and it ought to be a source of satisfaction to the comparatively wealthy, that

they may thus at once consult the temporary welfare of themselves and

families, and discharge those duties to the poor which are among the most

essential and conspicuous parts of Christian charity.138

The danger from fever was not exaggerated for the Infirmary minutes of 25 February

1839 record the deaths from fever of Dr Brown, the House Governor, and the

Apothecary.139

It was perhaps the increasing scale of the fever epidemics in the 1830s that forced the

Destitute Sick Society to abandon its role and persuaded the leading physicians of the

city to become involved in the Fever Board. The Police Commissioners' 100

137 Minutes of the Royal Infirmary, 12, 1838-1842, 25 February 1839, pp.147-148.
138 Minutes of the Royal Infirmary, 12, 1838-1842, 12, 14 January 1839, pp. 162-163.
139 Minutes of the Royal Infirmary, 12, 1838-1842, 12, 25 February 1839, p.l48.
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contribution to the Fever Board implied that if they did not function as medical police in

the European sense at least they understood that they had a public health role. The

participation of prominent doctors in the work of the Fever Board hints at a move away

from the concept of health as a private matter towards a realisation that the health of the

community was vital. The acceptance of the link between fever and destitution was a

recurrent theme in the analyses of fever written by physicians in the 1840s; they

recognised that the lack of food, if not the cause, had some part to play in the condition

but they were much less certain of how the contagion was transmitted and were

therefore unsure as to how to deal with the recurrent epidemics. The preferred method

was hospitalisation but then the confusion becomes apparent with a blunderbuss

approach to management in an attempt to cover all possible risks: clothes and mattresses

were to be washed and fumigated, sufficient space was to be left between beds to

prevent accumulation of the poison and the homes from which the patient had come

were to be fumigated. It is hardly surprising that so haphazard an approach was a failure

in Edinburgh as in other cities largely because of the magnitude of the problem. In the

pre germ era doctors were helpless in the face of infectious disease although some

physicians advance theories that produced an embryo public health system when Henry

Littlejohn was appointed the city's first medical officer of health. It is hard to say how

much influence the sanitary movement had in the changes that took place but it is certain

that the concentration of fever and cholera victims in the same neighbourhoods

persuaded the city administration that improvements in housing, water and sewage were

essential. These epidemics undoubtedly had a major impact on society but the epidemics

of measles, whooping cough, smallpox and scarlet fever whose influence was less

striking but which were responsible for great childhood mortality will be described next.

Other Epidemic Diseases

This section is concerned with the epidemics of measles, whooping cough, scarlet fever

and smallpox which appeared in the city at regular intervals during the nineteenth

century. There is no yearly record of the morbidity and mortality from these diseases but
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it is possible to gain an impression of their effects from other sources. For example, the

Royal Public Dispensary published annually statistics of the previous year's activities

and table 8.11 lists the number of patients treated each year between 1841 and 1846

showing that there were approximately twice as many in 1842 and 1843 as in 1841.

1841

1842

1843

1844

1845

5482

10888

11840

8862

7416

Table 8.11. Royal Public Dispensary.140
This increased activity can be partly explained by fever but outbreaks of smallpox,

measles, whooping cough and scarlet fever at regular intervals throughout the 1840s

were also to blame. St Cuthbert's churchyard records show that in 1841 there were no

burials where the cause of death was measles or whooping cough and only one smallpox

death. During the first six months of 1842 no measles deaths were recorded but for the

rest of the year and for the first eight months of 1843 there were at least three deaths

from measles each month, the ages ranging from eleven months to five years. The age

range is similar to that reported by Alexander Watt of Glasgow in his report on the vital

statistics of large towns in Scotland for 1839, 1840 and 1841. He collected statistics

from the recorders at Edinburgh's burial grounds and table 81.2 shows the number of

measles deaths in each of these years. Of the 325 deaths only twenty three were over

five years of age and only one of these was over the age of ten. For infants at this time

measles was a disease which carried a significant risk of death and possible reasons for

this high mortality will be discussed later.

140 Edinburgh University Special Collections, Annual Reports ofthe Royal Public Dispensary1841-46.
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1839

1840

1841

232

69

24

Table 8.12. Deaths from measles, 1839-1841. 141

1842

1843

1844

1845

Measles

26

30

11

9

Smallpox

23

9

0

15

Whooping

Cough

0

70

6

4

Table 8.13. Deaths from measles, smallpox and whooping cough: St Cuthberfs

Churchyard, Cash Book, 1842, 1843 and 1844.142

The history of Edinburgh's vital statistics was dealt with in chapter five explaining that

the first and only comprehensive mortality records for the 1840s were those collected by

Dr James Stark in 1846, 1847 and 1848. Stark collected statistics in 1849 but during the

cholera e pidemic the t own c ouncil r ecommended that a lthough h e s hould c ontinue t o

collect mortality figures he should not arrange for their publication, a surprising

decision, perhaps taken to prevent public unrest. Table 8.14 shows the number of deaths

from measles, smallpox, and whooping cough in each of these three years; the figures in

parentheses are the deaths from these infections buried in St Cuthbert's graveyard during

the same period.

141 Report ofa Committee ofthe British Association for the Advancement ofScience on the Vital Statistics

ofLarge Towns in Scotland, (London, 1843), pp.154157.
142 Edinburgh City Archives, St Cuthbert's Churchyard Cash Book.
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1846

1847

1848

Measles

183

(17)

217

(14)

55(5)

Smallpox

3(1)

6(6)

96(8)

Whooping

cough

251

279

94(10)

Table 8.14. Stark's mortality figures for 1846-48; burials in St Cuthbert's

graveyard are in parentheses.

The analysis of measles deaths in Watt's data, St Cuthbert's records and Stark's

statistics suggests that epidemics occurred in 1839, 1842-43 and again in 1846-47. This

three to four year cycle is the result of the immunity developed by a cohort of infants

infected in earlier outbreaks and partly from the protection bestowed on infants by their

mothers. Children born in 1839 and 1842 would have been immune for several months

from the transfer of maternal antibodies but by the time of the next epidemic immunity

would have lapsed and many would have contracted measles, some dying from

secondary infection, frequently of the respiratory tract. As noted in an earlier chapter the

susceptibility to respiratory tract infection in children is now thought to be the result of

damage to the protective function of the lining of the respiratory tract from vitamin A

deficiency.

In 1845 infectious disease accounted for 2,522 of the total of 7,416 cases treated at the

Royal Public Dispensary, table 8.15. Epidemic fever was by far the biggest killer,

followed by whooping cough and measles but St Cuthbert's 1845 figures for measles

and whooping cough deaths show no change from that of previous years with nine

measles deaths and four deaths from whooping cough suggesting that either the

epidemic was not associated with high mortality or ifthere was increased mortality those

who died were buried elsewhere.
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Epidemic Fever

Whooping

Cough

Measles

Smallpox

Scarlet Fever

2150

268

87

10

7

Table 8.15. Royal Public Dispensary, 1845.143

Stark does not have a category for diphtheria, a disease that was often confused with

croup and scarlet fever and listed under these headings. The total mortality from

measles, whooping cough, scarlet fever and croup in the three years 1846-1848 for

which figures are available amounted to 1,468. In 1846 there were 251 deaths from

whooping cough and 183 deaths from measles; in 1847, 279 whooping cough fatalities

and 217 from measles; in 1848 there were 270 deaths from scarlet fever. These figures

indicate the lethal nature of these diseases in a non immunised population of children

whose natural resistance was impaired by nutritional deficiencies and social deprivation.

Cholera

This section is concerned with cholera, a disease that reached Britain in the autumn of

1848, the second great epidemic to reach the British Isles. The danger from cholera was

fresh after the previous outbreak in 1832 and its appearance when typhus and relapsing

fever were still rife stretched the already overburdened hospitals and municipal

authorities. Before examining how cholera affected the city the history of the disease

and its identification will be reviewed, following which its characteristics and mode of

transmission will be examined. The reasons for the virulence of the organism and the

variations in host susceptibility will be discussed before describing the clinical features

of the illness. The discovery of two volumes of the records of cholera patients in the

archives of the Royal College of Physicians of Edinburgh was a significant find and has

yielded material for a database of the 740 cases. This will be analysed later in the

143 Edinburgh University Special Collections, Annual Reports ofthe Royal Public Dispensary, 1843-1845.
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chapter: a detailed appraisal in collaboration with a colleague is planned with a view to

publication.

The gastro-intestinal disorder called cholera is caused by a bacterium which is peculiar

to man and frequently appears in epidemic form. The term was first used by Hippocrates

to describe an illness like mild cholera but there is no convincing etymological

explanation for the word except the suggestion that it derives from the Greek word,

cholera, meaning diarrhoea.144 In the mid nineteenth century, Dr John Snow, the

London physician, whose work on cholera in London is discussed later, argued that

Asiatic C holera c ould n ot b e p ositively i dentified i n India before 1769 but, since the

greater part of the country was unknown to European physicians, outbreaks of the

disease may.not have been recognised or recorded.145 More recent authorities consider

that the disease is considerably older; Pollitzer in 1965 cited Garcia da Orta as the first

medical writer on the illness in his treatise on Indian medicine published in 1563. In an

earlier monograph (1959), Pollitzer refers to an account by Gaspar Correa of a cholera

like illness affecting the soldiers of the army of the king of Calicut in 1503.146

Underwood in 1948 quoted Macnamara whose nineteenth century history of the disease

includes references to outbreaks in India in the fifteenth century.147 Professor De, who

has written extensively on cholera from his experience of the disease in Calcutta, may be

alone in believing that a type of cholera existed in Europe long before the arrival of the

first pandemic in the 1820s and 1830s. This new, severe, epidemic form, he suggests,

was given the name cholera because of its similarity to an earlier, milder disease and in

order to distinguish this illness from so called British Cholera a qualifying descriptive

adjective was added, for example, Asiatic, Oriental, or epidemic. Pollitzer contends that

the disorder prevalent in London between 1679 and 1682 and called cholera by

Sydenham never became epidemic, was confined to the metropolis and was a different

144 S.N.De, Cholera: Its Pathology and Pathogenesis, (Edinburgh, 1961), pp.3 & 4.
145 J.Snow, On the Mode ofCommunication ofCholera, p.l.
146 R.Pollitzer, 'Cholera Advances in Historical Perspective', Proceedings of the Cholera Research

Symposium, (Washington, 1965), p.380; R.Pollitzer, Cholera, (Geneva, 1959), p.l2.
147 E.A.Underwood, 'The History of Cholera in Great Britain', Proceedings of the Royal Society of
Medicine, 61, (1968), p.l.
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disease to Asiatic cholera.148 Accepting the evidence of these authorities, it is probable

that the first great pandemic was a disease new to the west and that cholera had existed

in the east for some hundreds of years before it reached the west.

The first pandemic is generally agreed to have started in the second or third decade of

the nineteenth century but there is less unanimity about the number of pandemics and

when each began and ended. Ackerknecht says the first pandemic started in 1826 and

ended in 1837.149 Cartwright argues that 'the fateful year' was 1817, when the disease

which had confined itself to India for hundreds of years suddenly and inexplicably

erupted in worldwide epidemics. He suggests that there were six great and two lesser

pandemics between 1817 and 1902.150 PoUitzer considers that the first pandemic started

in 1817 and ended in 1823; the second lasted from 1829 to 1851; the third from 1852 to

1859; the fourth from 1863 to 1879; the fifth from 1881 to 1896 and the sixth from 1899

to 1923.151 If Pollitzer's opinion is accepted, the second cholera pandemic swept through

Europe in 1831-32 and again in 1848-49. The 'devastating epidemic' in Bengal in 1817

had repercussions throughout Asia, Europe and America; for the first time the disease

involved the west triggering an interest in British university medical schools that had not

hitherto been apparent.152

The proof of the germ theory lay decades in the future but, as will be shown later in the

chapter, from the 1830s on fungal and animalculi theories for cholera were being

investigated. It is now known that the organisms responsible for cholera belong to the

genus Vibrio, 'a name which attempts to catch the flash of movement as these minute

148 De, Cholera, p.5; PoUitzer, Cholera, p. 14.
149 E .H.Ackerknecht, TheHistory and Geography ofthe Most Important Diseases, (New York, 1965),
p.24.
150 F.F.Cartwright, Disease and History, (New York, 1972), pp.157 & 158.
151 P.A.Blake, 'Historical Perspectives on Pandemic Cholera', in I.K.Wachsmuth, P.A.Blake and

0.Olsvik, (eds.), Vibrio Cholerae and Cholera: Molecular to Global Perspectives, (Washington, 1994),
p.293. The WHO publication is R.PoUitzer, Cholera, (Geneva, 1959).
152 Underwood, 'The History of Cholera in Great Britain', p.l65; Underwood cites three Edinburgh MD
theses on the subject of cholera between 1822 and 1827.
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bodies dart across a dark microscopic field.'153 Vibrio cholerae is the type species of the

genus but the etiologic agent has been known by many names: bacillus cholerae, vibrio

cholerae-asiaticae, water vibrio, cholerigenic vibrio, the cholera bacillus, the comma

bacillus (so called because of the shape of the bacterium) and many others.154 Filippo
Pacini (1812-1883), an Italian anatomist and histologist, first used the name "vibrio"

when he described the "milioni di vibrioni" in the intestines of cholera victims during

the 1848 epidemic in Florence and suggested that these "vibrio cholerae" were the cause

of the disease.155 Pacini's primary interest was in microscopical research, (he designed

his own microscope in 1844), and this interest and expertise enabled him to identify the

micro organisms in the dejecta of cholera victims and to describe the intestinal lesions

they produced.156 He published his findings in 1854 but little notice was taken at the

time and over a century passed before his work received the international recognition it

merited when the International Committee on Bacteriological Nomenclature in 1965

recognised Pacini's discovery and recommended that vibrio cholerae Pacini 1854

should be adopted as the official name for the bacillus.157 Theories of a contagium vivum

had circulated from as early as 1819 when, as a result of an investigation into the cholera

epidemic of 1817, the Bengal Medical Board had declared that the disease was caused

by 'a pestilential virus, which acted primarily upon the stomach and small intestines.'158

This did not have much impact on contemporary medical thinking, obscured by the

debate between contagionists and those who were convinced that atmospheric

influences, foul air and filth were to blame.

153 A.B.Christie, Infectious Diseases: Epidemiology and Clinical Practice, (Edinburgh, 1980), p. 125.
154 R.Hugh, 'Nomenclature and Taxonomy of Vibrio cholerae Pacini 1854 and Vibrio eltor Pribraml933'
in Proceedings ofthe Cholera Research Symposium, (Washington, 1965), pp.1 & 2.
155 Pollitzer, 'Cholera Advances in Historical Perspective', p.381. The article he cites is by F.Pacini,
'Osservazioni microscopiche e deduzioni patologiche sul Colera Asiatico', Gazzetta Medica Italiano

Toscana, Serie 2, Tomo 4, 6, (1854), pp.405-412.
156 Castiglioni, A History of Medicine, p.678. Curiously, Castiglioni gives little prominence to his

compatriot's discovery, simply stating the year and the circumstance.
157 M.Pelling, Cholera, Fever and English Medicine 1825-1865, (Oxford, 1978), p.3;
www.ph.ucla.edu/epi/snow/firstdiscoveredcholera.html, UCLA, Department of Epidemiology, S chool o f
Public Health, accessed 20 April 2003.
158 Pollitzer, 'Cholera Advances in Historical Perspective', p.380.
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Pacini may not have been first; the German scientist, Boehm, claimed in 1838 to have

seen the c ausative o rganisms o f c holera u nder t he m icroscope.159 P ollitzer d oubts t he

validity of Boehm's claim but accepts that of the Frenchman, F.A.Pouchet, (1800-

1872), who stated that he had seen microscopic bodies in the dejecta of cholera patients

during the epidemic of 1 848-49. Pouchet's findings were published in a letter to the

Paris Academy of Sciences in April 1849 in which he described the animalculi he had

found in the characteristic rice-water stools of cholera victims, emphasising that these

were seen only if the microscopic examination was carried out soon after the stools were

voided.160

In reviewing the theories of contagion and miasma, the Royal College of Physicians of

London concluded in 1831 that cholera was contagious and, as a result, the government,

in an effort to contain the epidemic, ordered quarantine measures. Despite the College's

verdict, official support for the contagious theory of cholera lasted less than twenty years

when the epidemic of 1848 was met with a declaration by the newly formed General

Board of Health that the disease was non contagious, a decision influenced to a great

extent by the fact that 'the recently created Board of Health, like its secretary Edwin

Chadwick, was aggressively miasmatic'.161 De thinks that this may have been

influenced also by the failure of quarantine to control the spread of c holera in e arlier

epidemics and that the inevitable loss of trade from the enforcement of quarantine may

have been another factor. 162 The result was that laymen and physicians became

convinced that contagion theory was mistaken, a conviction that was greatly influenced

not only by the enthusiasm for sanitary reform of Chadwick but also by the evidence of

Arnott, Southwood Smith and Kay-Shuttleworth. A variety of non contagion theories

became popular and De concludes that 'the manufacture of so many theories clearly

indicates not only the extensive interest in disease causation but also the confusion of

159 Pollitzer, 'Cholera Advances in Historical Perspective', p.38O citing L.Boehm, Die kranke
Darmschliemhaut in der asiatischen Cholera, (Berlin, 1838).
160 Pollitzer, 'Cholera Advances in Historical Perspective', p.381 citing F.A.Pouchet, 'Infusoires dans les

dejections des choleriques', Gazette medicate de Paris, (1849).
161

162 De, Cholera, pp.3-6.
RJ.Morris, Cholera 1832, (London, 1976), p.2O2.
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scientists at that time over the origin and nature of cholera. It shows also how the theory

of contagion that gained general acceptance by the medical profession during the

preceding pandemic was now threatened with possible dissolution.'163 Another historian

of nineteenth century cholera, Richard Evans, wrote 'the weight of opinion was firmly

against contagion, thus reinforcing the decision of many governments to do nothing,'164
The General Board of Health report dismisses out of hand any possibility that contagion

might have been responsible for cholera in nurses and a washerwoman, explaining that

these unfortunate women had contracted cholera because 'there had been premonitory
diarrhoea which had been neglected', or there was evidence of 'over fatigue' or there

had been 'some act of intemperance.'165 The Board put forward reasons for the disease;

overcrowding, filth, malaria from putrescent mud, dampness, want of drains and bad

drains, graveyards, unwholesome water and finally food. In support of these, many

examples and reports of cases of cholera appearing where such conditions existed were

advanced. There is an obvious similarity between these examples of conditions which

the Board claimed provoked cholera to those put forward by Chadwick and his

colleagues as the cause of fever.

It was at this point that the theory of contagion should have been given fresh impetus by
the work of Dr John Snow (1813-58) if this had received the attention it deserved. In the

epidemic of 1831-32, Snow as a young surgical apprentice in Newcastle had attended

cases of cholera and became convinced that the 'morbid poison' of cholera entered by
the alimentary canal.167 Snow's observations and conclusions were published in a

classical monograph of epidemiological research, On the Mode of Communication of
Cholera (1849), in which he wrote 'diseases which are communicated from person to

person are caused by some material which passes from the sick to the healthy, and which

De, Cholera, pp.6-9.163

164 RJ.Evans, 'Cholera in nineteenth century Europe' in T.Ranger and P.Slack (eds.), Epidemics and

Ideas, (Cambridge, 1992), p.l68.
165 Report ofthe General Board ofHealth on the Epidemic Cholera, p.34.
166 Report ofthe General Board ofHealth on the Epidemic Cholera, pp.35-40.
167 B.W.Richardson, 'John Snow, M.D., A Representative of Medical Science and Art of the Victorian
Era'

,
Snow on Cholera being A Reprint of two Papers by John Snow together with a Biographical

Memoir, (New York, 1965), p.xxvi; Snow, On the Mode ofthe Communication of Cholera, p.10.
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has the property of increasing and multiplying in the systems of the persons it

attacks.'168 He continued:

Now many medical men, whilst they admit the influence of polluted water on the

prevalence of cholera, believe that it acts by predisposing or preparing the system
to be acted on by some unknown cause of the disease existing in the atmosphere or

elsewhere. ...if the effect of contaminated water be admitted, it must lead to the
conclusion that it acts by containing the true and specific cause of the malady.... if
the contaminated water merely acted by predisposing or preparing the system to be
affected by some other cause, it would be impossible to explain why nearly all the

persons d linking i t s hould b e attacked t ogether, i n c ases w here a pump-well or

some other limited supply is polluted, while the population around experience no

increase of the malady.169

Pollitzer observes that these seemingly irrefutable contentions attracted at the time as

little attention as did the claims of Hassall, who, when examining cholera stools during
the 1854 epidemic in London, found 'myriads of vibriones in every drop of every

sample of rice water discharge' that he examined.170 Miasma theory, vigorously

promoted by Chadwick and his supporters, was in the ascendant at least for a period
until the development of the discipline of bacteriology.

Robert Koch (1843-1910), a German bacteriologist, is accredited with the discovery of

the cholera bacillus.171 Koch went to Egypt as the leader of a German Commission to

investigate the clinical, epidemiological and bacteriological aspects of cholera during an

epidemic in 1883 where he isolated what he called the comma shaped bacillus and

successfully demonstrated its presence in the intestines often cholera victims. At the end

of the epidemic he went on to Calcutta and there he confirmed his original findings

detecting b acilli i n m aterial from forty two post mortem examinations carried out on

cholera victims and in thirty two samples of cholera stools. Koch's sophisticated

168 Snow, On the Mode ofthe Communication ofCholera, pp.14 & 15.
169 Snow, On the Mode ofthe Communication ofCholera, pp.110 & 111.
170De, Cholera,!?. 9;Pollitzer, 'Cholera Advances in Historical Perspective', pp.381-383; E.D.Mintz,
T.Popovic and P.A.Blake, 'Transmission of Vibrio Cholerae 01' in I.K.Wachsmuth, P.A.Blake and
0.Olsvik, (eds.), Vibrio cholerae and Cholera: Molecular to Global Perspectives, (Washington, 1994),
p.346.
171 Porter, The Greatest Benefit to Mankind, pp.412-413 & 436-437. Porter does not mention Pacini,
accrediting Koch with the discovery of the cholera bacillus.
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laboratory equipment enabled him to describe in detail the properties of the micro

organisms to which he gave the name 'Kommabacilli', apparently unaware of Pacini's

earlier work. 7 Koch's findings were met with determined opposition, some of which, it

has been alleged, may have been the result of national bias preventing objectivity.173
Some of the disagreement was extremeeleven European researchers swallowed

cultures of Vibrio cholerae in an attempt to prove that the bacillus acting alone could not

produce cholera. It is astonishing that none of the eleven developed the disease, an

outcome which De says 'demonstrated that the implantation of the bacillus does not

necessarily ensure the establishment of the disease.'174 The opposition to Koch was

carried to extraordinary lengths by Max von Pettenkofer (1818-1901), a German

hygienist, physiologist and epidemiologist who did not deny that the bacilli existed,

agreeing that in the right circumstance the vibrios could cause cholera. Pettenkofer

argued in environmental terms putting forward what Porter describes as 'a version of the

miasmatic theory', claiming that the vibrios survived only in a soil with a certain level of

ground water and that spread of the disease occurred only when these conditions were

met. hi 1892, he persuaded Koch to send him a culture of cholera vibrios. In a letter he

expressed his gratitude to Koch for letting him have the sample and assured him that he

remained in good health after swallowing the vibrios.175 This episode is merely an

extreme example of the lingering influence of non contagion and the belief that other

precipitating causes acted in conjunction with the bacteria to produce the disease. As late

as 1903, a manual of medicine and hygiene for use in India claimed that 'the precise

cause of cholera is not known, but is generally admitted to be a poison, ...
a peculiar

microbe (the "comma" bacillus or spirillum) has been found in the intestines and

172 Pollitzer, 'Cholera Advances in Historical Perspective', p.382. Koch published his findings in 1884 in
the Deutsche medicinische Wochenschriftand and in the British MedicalJournal, 2, (1884).
173 Ackerknecht, History and Geography ofthe Most Important Diseases, p.30.
174 De, Cholera, pp.17-18.
175 A.Briggs,'Cholera and Society in the Nineteenth Century ', Past and Present, number 19, (1961),
p.77; Ackerknecht, History and Geography of the Most Important Diseases, p.30; Porter, The Greatest

Benefit to Mankind, p.437; Neue Deutsche Biographie, (Berlin, 2001), pp.271-273.
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discharges of cholera patients; but there is not sufficient evidence to show whether this

is the cause ofthe disease.'176

Despite these opinions, in time the causal link between vibrio cholerae infection and the

clinical condition became accepted and bacteriological, chemical and immunological

research into the bacillus developed leading to a vast increase in knowledge of the

behaviour of vibrios, how they are transmitted and how they achieve their lethal effects.

The pathogenicity of Vibrio cholerae is due to the cholera enterotoxin (CT) which

triggers the massive outpouring of fluid and electrolytes from the blood into the small

intestine of cholera patients. The motility of the vibrio enables it to penetrate the mucus

layer of the intestinal epithelium and to adhere to its surface, actions that allow the

enterotoxin to gain access to the cells of the small intestine and bring about the loss of

fluid typically seen in the acute stage of the disease.177 It is not only the fluid loss which

is catastrophic to the victim, the loss of salts and minerals also has a major impact on the

body's metabolism.

Until the 1980s V. cholerae was believed to be incapable of surviving for more than a

few days outside the human intestine but research has shown that vibrios have survived

for over a month in sewage and that they are capable of living for up to thirty days in

clean tap water. More recent work has revealed V. cholerae in brackish water and

estuaries, frequently in a dormant state but capable of becoming active if the

1 TU
environmental conditions are suitable. Man is the only known host of V. cholerae and

it is man who contaminates the environment. A cholera patient may excrete between one

and sixty litres of fluid, the typical amount lying between ten and twenty litres and in the

acute p hase there are s everal million v ibrios i n e ach m illilitre o f fluid s tool, t hus the

176 Sir William Moore, A Manual ofFamily Medicine and Hygiene for India, (London, 1906, a reprint of

the edition of 1903), p. 103. Moore was formerly Surgeon-General with the Government of Bombay and

the manual was published under the authority of the Government of India, the new edition being revised

by Major J.H.T.Walsh of the Indian Medical Service.
177 Christie, Infectious Diseases, p. 125.
178 R.R.Colwell and A.Huq, 'Vibrios in the Environment: Viable but Nonculturable Vibrio cholerae', in

I.K.Wachsmuth, P.A.Blake and 0.Olsvik, (eds.), Vibrio cholerae and Cholera: Molecular to Global

Perspectives, (Washington, 1994), p.117; Christie, Infectious Diseases, p. 128.
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potential for environmental contamination is enormous.179 Cholera is generally spread

by faulty or absent sanitation when infected faeces pollute water supplies. When V.

cholerae 'by some epidemiological mischance finds its way into a normally safe public

water supply the outcome can approach the catastrophic.'180 Water for domestic use

may also become contaminated during household storage and research has shown that

this is particularly likely to happen when drinking water is kept in wide mouthed open

containers which allow the entry of unclean hands contaminated by vibrios.181

Food contamination can occur when there is a failure in hygiene on the part of a food

handler or preparer, when contaminated water is used to wash the food or when

contaminated sewage and night soil is used to fertilise growing crops.182 The nature and

type of food and the conditions in which the food is kept influence the survival of

vibrios, being enhanced by low temperatures, a near neutral pH, high moisture content

and the absence of competing bacteria.

The final mode of transmission to be considered is by fomites, which is dependent on

the length of time vibrios survive on certain materials and objects, in turn influenced by

the degree of contamination, temperature, pH, moisture, salt content, presence of organic

matter, texture and on the nature of the substance. Vibrios can live on linen for five days

at room temperature and on moist linen strips for five weeks, for four days on wool, two

days on leather; on coal and certain metals for one or two days; on tobacco for three to

seven days; on cutlery for one or two days. One bacteriologist considers that it is

theoretically possible for infection to be transmitted by fomites in a family group but

says that it is doubtful if the dose of vibrios would ever be large enough and evidence for

direct person to person spread is hard to find. There is confusion as to the meaning of

179 Christie, Infectious Diseases, p. 128.
180 C.A.Kayser and W.E.Hill 'Toxigenic Vibrio cholerae 01 in Food and Water' in I.K.Wachsmuth,
P.A.Blake and 0.Olsvik, (eds.), Vibrio cholerae and Cholera: Molecular to Global Perspectives,
(Washington, 1994), p.28; Christie, Infectious Diseases, p.l29.
181 Mintz, Popovic and Blake, 'Transmission of Vibrio cholerae 01', p.348.
182 Christie, Infectious Diseases, p.l29 citing T.A.Swartz, 'Recent Israeli experience with cholera,'
Proceedings ofthe Royal Society ofMedicine, 65, (1972), pp. 428-432.
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"person to person", some defining the term as direct contact only, while others include

in the definition contamination of food and water within a family group or household. In

this thesis direct person to person transmission is understood to mean through direct

contact only.183 Contact infection may be direct when the dejecta of a victim soil the

hands of a family member or neighbour and poor hygiene then permits the transfer of

vibrios into the mouth of the contact; in other cases the contact may be indirect through

shared food, water or household utensils.184

'Man is not easily infected except by very large doses of V. cholerae, and large doses are

likely not from direct personal contact but only when a person swallows mouthfuls of

heavily contaminated water or food.' The same authority contends that if a plentiful

supply of pure water for drinking and washing is available cholera does not take hold

and spread and that the prevalence of the disease is related to overcrowding, poor

sanitation and polluted water; it is a disease of poor environments. The observation

that contacts can share food, water, sanitary facilities, the same house and sometimes the

same bed as a cholera patient and yet show no evidence of the disease or only minor

signs or symptoms of a sub clinical infection has puzzled many investigators. Although

poor hygiene, overcrowding and lack of sanitation, as emphasised by Pollitzer, can

account for many of these inconsistencies it has been shown that there are other factors

at work.186 These epidemiological puzzles have led to an examination of the concept of

individual susceptibility, an aspect of the epidemiology of cholera that has been

investigated with results that suggest several possible explanations of these variations.

Chronic under nutrition harms the immune response and may also harm the body's

ability to respond to illness once established. There is no firm evidence that malnutrition

183 Mintz, Popovic and Blake, 'Transmission of Vibrio cholerae 01', p.353; Christie, Infectious Diseases,
p.l30; T.P.Pesigan, 'Studies on the Viability of El Tor Vibrios in Contaminated Foodstuffs, Fomites, and

Water', Proceedings ofthe Cholera Research Symposium, (Washington, 1965), pp.317-321.
184 Pollitzer, Cholera, p.846.
185 Christie, Infectious Diseases, p. 130.
186 S.H.Richardson, 'Host Susceptibility', in I.K.Wachsmuth, P.A.Blake and 0.Olsvik, (eds.), Vibrio

cholerae and Cholera: Molecular to Global Perspectives, (Washington, 1994), p.273.
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increases susceptibility to cholera although it has been postulated that the lower level of

stomach acid found in the malnourished may increase the risk of contracting the

disease.187 hi certain studies blood group has been shown to influence susceptibility,

persons with blood group O are significantly more at risk and group A more resistant.

Those with low or absent stomach acid are at greater risk of developing cholera and the

converse is also true, those with high stomach acid have greater protection. Beer

drinking is known to increase acid production and therefore has a protective effect,

whereas cannabis smoking reduces gastric acid, possibly explaining the prevalence of

hypochlorhydria (low gastric acid) in parts of India and the high incidence of cholera.188

Recent work on the micro organism Helicobacter pylori concludes that its presence may

increase the risk of cholera infection by damaging the gastric acid defence mechanism

and i t i s i nteresting t hat i ts i ncidence i s i n i ndirect p roportion to the general level of

sanitation, similar to cholera. Colonisation with this organism causes irreversible

damage to the stomach lining, diminishing gastric acid and the position has been

summarised thus: 'an organism that is probably transmitted person to person by the same

faecal-oral route as Vibrio cholerae...may increase the risk of cholera infection by

lowering the pH barrier so that fewer vibrios are required for infection and disease.'189

Normal gastric acid provides protection against the vibrio, as demonstrated by the

experiments carried out by Pettenkoffer and R.Emmerich (1852-1914) who swallowed

bicarbonate followed by vibrios in water. Pettenkoffer suffered from slight diarrhoea

only but Emmerich developed severe cholera, an outcome that illustrates the

complexities of individual susceptibility and outcome.190

Most people who become infected with V. cholerae do not develop cholera, remaining

asymptomatic, but none the less they are infectious and can spread the disease. It has

187 S.C.Szu, R.Gupta and J.B.Robbins, 'Induction of Serum Vibriocidal Antibodies by O-Specific
Polysaccharide-Protein Conjugate Vaccines for Prevention of Cholera' in I.K.Wachsmuth, P.A.Blake and

0.Olsvik, (eds.), Vibrio cholerae and Cholera: Molecular to Global Perspectives, (Washington, 1994),
p.382; Christie, Infectious Diseases, pp.131-132.
188 Christie, Infectious Diseases, p.l32.
189 Richardson, 'Host Susceptibility'p.275.
190 Christie, Infectious Diseases, pp.131 & 132; Richardson, 'Host Susceptibility', pp.274 & 275.
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been estimated that the asymptomatic may out number those with symptoms by a factor

of seven to one, an estimate which gives some indication of the difficulty in controlling

spread.191

The incubation period of cholera varies according to the dose of vibrios and individual

susceptibility, it can be as short as twelve hours or as long as five days but more usually

it is two or three days. There are few prodromal symptoms, the illness commencing with

moderate to severe diarrhoea and vomiting, both of which a re usually uncontrollable.

Within an hour or two the so called rice-water stools appear; the fluid is clear, devoid of

faecal matter and is simply a watery solution of salt, bicarbonate, potassium and other

minerals secreted into the small intestine. The massive amount of fluid flows along the

intestinal tract to the exterior without effort on the part of the patient and unless the loss

of fluid is made good severe dehydration results. When the fluid loss approaches 5 per

cent of body weight the pulse quickens and at this stage the patient is extremely weak

and worried. Fluid continues to pour from the rectum, blood pressure falls, urine

production diminishes and the loss o f fluid i s s uch t hat t he v ictim i s i n s hock and i s

critically ill. The patient is cold, with a dry mouth and if he can speak he or she

complains of great thirst, of pain and cramps in the limbs; his breathing is rapid, he is

now passing no urine and although still conscious he is becoming confused. The rapid

and progressive dehydration is accompanied by extreme thirst and he appears shrunken.

Without intravenous infusion of fluid and salts he is doomed. The death rate in untreated

outbreaks can exceed 50 per cent but is reduced to 10 per cent or less with early

effective treatment.192

The rapidity with which the disease struck and the appalling image of the dying cholera

victim, 'perhaps young and attractive in the morning, by nightfall they had become

shrivelled wrecks with darkened bluish skin, sunken eyes and protruding teeth,' explain

191 Christie, Infectious Diseases, p. 137.
192 W.Parry, Communicable Diseases, (London, 1982), pp.218 & 219; Christie, Infectious Diseases,
pp.137-140.
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why no affliction was feared more than cholera. Death from cholera was called a dog's

death, mort de chien, or the blue terror.1 The French physician Magendie described

cholera as "a disease which begins where other diseases end, with death", cholera

cadaverised its victim.194

Creighton says that the cholera epidemic in Edinburgh lasted from 1 October 1848 until

18 January 1849, affecting 801 persons with either 448 or 478 deaths, of which 196 were

males and 282 females.195 He records that a Cholera Hospital was opened in Surgeons'

Square on 28 October and that of 248 admissions up to 14 December, 154 died. The

epidemic came through Russia which it reached from Kabul in 1847, following the

caravan routes through Samarkand, Bokhara and Astrabad, within a year one million

people died of the disease in Russia alone.196 In August 1848 cholera was in Poland and

from then on the Scotsman reported its progress.197 A parliamentary debate on the

Health of Towns Bill in which Lord Morpeth referred to the progress of cholera, quoting

communications from British consuls at foreign ports, and suggesting that the imminent

epidemic might prove to be an additional inducement to sanitary reform. The Scotsman

commented that the absence of provision in the bill to extend the new sanitary measures

to Scotland meant that 'we are left wholly unprepared, and we greatly fear that our cities

and towns will remain as dirty, undrained and ill-ventilated as ever, till the actual

entrance of the dreaded plague shall arouse us to some feverish efforts of hasty and

superficial reformation.'198 The citizens were also becoming anxious; on 18 September a

' Stockbridge resident' complained to the Scotsman of the filthy condition of the Water

of Leith, reminding the public that the 1832 epidemic had broken out in the Water of

Leith village a claim that is not borne out by accounts of that epidemic. Nevertheless

193 S.Watts, Epidemics and History: Disease, Power and Imperialism, (New Haven, Conn., 1997), p.l73.
194 De, Cholera, p.2.
195 Creighton, A History ofEpidemics in Britain, p.836.
196 Ackerknecht, The History and Geography ofthe Most Important Diseases, p.26.
197 Scotsman, 30 August 1848 reported cholera in Poland and referred to the measures adopted in Paris to

deal with the expected epidemic; 9 September, cholera in Lithuania and Estonia.
198 Scotsman, 12 August 1848.
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it is plain that conditions in the city were causing alarm and the feared epidemic was not

long in arriving.199

The first case appeared at Newhaven, a fishing village on the Firth of Forth, on 1

October, the first cases in Edinburgh were seen the following day and in L eith seven

days later. On 7 October the Scotsman reported six to eight cases in the West Port, the

Grassmarket, Canongate and Low Calton and three or four in Newhaven. The source of

the outbreak in Edinburgh and neighbourhood cannot be identified but it is likely that it

was brought from mainland Europe by sea. In the weeks immediately before the

outbreak ships had docked in Leith from Hamburg, Rotterdam, Riga, Dantzig, Antwerp,

St Petersburg and Hull.20 There were three ships from Hull at Leith in late September

and early October and although the official report on the epidemic states that the

Edinburgh cases were the first in Britain, there is a later reference to cholera in Hull and

London in September. Creighton says that the infection reached Scotland within a few

weeks of its appearance at Hamburg on the German coast.201 Cholera was expected in

Edinburgh but, as will be shown, the municipal and medical authorities were relatively

unprepared.

The Royal College of Physicians of Edinburgh minutes record a meeting on 12 October

1848 'to consider the steps to be taken by the College with reference to the present

appearance of Cholera in Edinburgh.' The President, Robert Christison, explained that in

January the Councils of the two Royal Colleges had met with representatives of the

Town Council to prepare for the cholera 'but that the time for preparation had not

arrived.' Christison went on to say that in August he had told the Lord Provost 'that the

necessary preparations ought to be no longer delayed.' As a result of this conversation a

preliminary meeting of the two College Presidents with the civic authorities took place

199 Morris, Cholera 1832, pp.65 & 66.
200 Scotsman, 2 0 S eptember 1 848, 23 S eptember 1 848, 2 7 S eptember 1 848, 3 0 S eptember 1 848 and 4

October 1848.
201 Creighton, A History ofEpidemics in Britain, p.835; Report of the General ofHealth on the Epidemic
Cholera of 1848 and 1849, p.9; Underwood, The History of Cholera in Great Britain, p. 168 says that the

infection 'seems to have been conveyed from Hamburg.'
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on 29 September and a full meeting was held on the 5 October at which were present

representatives from the Parochial Boards of Edinburgh.202

The President's account of the meeting of 5 October stated that all present were anxious

to implement urgent measures to deal with the threat but, subsequent to the passing of

the act for removal of nuisances and prevention of epidemic diseases, the initiative had

been taken from local authorities and given to the General Board of Health in London.203

The opinion of the meeting was that no measures could be adopted, except for cleaning
and removing nuisances, without the approval of the London Board and accordingly 'the

Lord Provost was instructed to beg that the Board would immediately announce the

measures which they deemed advisable, because the Cholera had appeared in more

quarters of the city than one since the 1st instant.'204 Christison said that he had written to

Mr Chadwick, a Board member, with whom he was personally acquainted, 'urging the

necessity of immediate measures' and as a result the Board had sent Dr Sutherland, to

assist the Edinburgh authorities.205 Christison told his colleagues that a Local Board was

now in place, consisting of the Lord Advocate, the Dean of Guild, the Sheriff of

Edinburgh, the Chairman of the Board of Supervision for the Poor and the two College
Presidents.206 This Board had already met and had prepared several important measures

but had delayed their implementation 'on account of a doubt being entertained as to the

extent of the Powers conferred by the General Board of Health upon the Local Board.'207

The impression given is that the appearance of cholera was not being taken sufficiently

seriously by the General Board who were not reacting with the urgency that the

Edinburgh committee expected. The letter from Christison to Chadwick conveys this

202 Minutes of the Royal College of Physicians of Edinburgh, pp.3732 & 3733, 12 October 1848.
203 P.P., Act to Amend the Nuisances Removal and Disease Prevention Act, 1848, 12 and 13 Vict., cap.
cxi.1849.
204 Minutes of the Royal College ofPhysicians of Edinburgh, p.3733, 12 October 1848.
205 Minutes of the Royal College of Physicians of Edinburgh, p.3734, 12 October 1848.
206 The Dean of Guild was an ex officio member of the council appointed on the recommendation of the

Incorporation of the Brethren of the Guildry, an organisation that protected the interests of those who
worked in skilled occupations or commercial concerns.
207 Minutes of the Royal College of Physicians of Edinburgh, p.3734, 12 October 1848.
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point ofview very clearly. 'If this be the advent of the epidemic we are taken quite
unprepared... its [the cholera] slow progress on the Continent led us here, as it seems to

have also led you all in London, to be slow to believe that any great preparation would

be necessary... the initiative rests with your Board. '208

On 7 October the Police Commissioners' Cleaning Committee met and instructed the

inspector to employ thirty extra men and, since cholera followed in the track of epidemic
fever, Dr Glover, the police surgeon, was instructed to apply to the managers of the

infirmary, dispensaries and parochial boards for access to their fever records. On the

same day a letter from Dr James Stark was published in the Scotsman in which he wrote

that the report of two cases of Asiatic Cholera at Dundee, and three at Hull, led him to

enquire 'why nothing as yet been done in Edinburgh to prepare us for a visitation of this

formidable epidemic' Stark praised the 'able reports' of the Metropolitan Sanitary
Commission which 'proved to demonstration, that this disease is not infectious, is not

communicable from the sick to the healthy, from the dead to the living.'209 There were

disagreements among medical personnel; Dr Glover complained that Dr Stark had

demanded access to reports of cholera which was refused but later Stark presented a

signed order from Dr Sutherland, countersigned by the Lord Provost, requesting Glover

to hand over the documents, explaining that he had been requested by the General Board

of Health 'to procure and report to them the numbers of cases of cholera as they
occurred.'210 There were other administrative disagreements as when the Parochial

Boards' instructions interfered with the duties of the Police Commissioners as laid down

by Act of Parliament and the minutes recorded 'as much good might be done b y the

united efforts of the Parochial Boards and Commissioners of Police, it is desirable that

the jurisdictions of the respective Boards be preserved and an effective co-operation
secured.'211 The disputes continued for several weeks as to which body was responsible

208 Letter of 5 October 1848 from Dr Robert Cbxistison, President of the Royal College of Physicians of
Edinburgh, to Edwin Chadwick, Member of the General Board of Health and recorded in the College
Minutes of 12 October 1848.
209

Scotsman, 7 October 1848.
210

Scotsman, 11 October 1848.
211 Edinburgh City Archive, Minutes of the Cleaning Committee, 1844-49, 14 October 1848, p.232.
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for the cleaning ofhouses, closes and stairs and who should pay for these activities.

Finally a meeting on 8 November of representatives of the Police Commission, the

Parochial Boards and the two medical colleges agreed that the Police Commission

would undertake external cleaning and the Parochial Boards would be responsible for

internal cleaning. There were further rows involving Dr Glover and his employers
concerning discrepancies in Glover's figures for cholera cases and those of the College
ofP hysicians and c oncerns about h is e xpenses, t he c ommissioners r egretting t hat 'he

had exceeded his authority incurring more than he was allowed' but finally agreeing to

pay him sixty three pounds. Dr Glover was in the unenviable position of having to

investigate cases of cholera, to collate returns, co-operating with the local boards, the

medical colleges, the Board of Health in London and Dr John Sutherland, the Board's

representative in Scotland.

Professor Christison in his letter to Chadwick quoted above, wrote 'it is no matter

whether the disease arises from infection, Malaria
,
or any other cause in any view

one may take of it there is a Local cause which, if it do not produce, at all events

promotes, the disease '.214 This equivocation may have reflected genuine doubt in

Christison's mind or may have been included to forestall unwelcome and, in Christison's

view, unhelpful proposals from Chadwick and the Board of Health. There is no doubt

that in 1832 Christison believed in contagion. In a letter to David Moir (1798-1851), a

Musselburgh surgeon and member of the town's Board of Health during the epidemic of

1831-32, Christison indicated his support for 'the doctrine of contagion' and suggested
that Moir arrange to record the names of people from nearby localities in the habit of

visiting towns where cholera was present but who did not enter the houses where there

were cholera patients. Christison believed that the results would show 'that scarcely any

such person has been attacked', clear evidence in support of the contagion theory.215

212 Minutes of the Cleaning Committee, 1844-49, 6 November 1848, pp.238-243; 8 November 1848,
pp.244-245.
213 Minutes of the Cleaning Committee, 1844-49, 19 January 1849, pp.253-254 & 271.
214 Royal College of Physicians of Edinburgh, Letter from Christison to Chadwick, 5 October, 1848.
215 Royal College of Physicians of Edinburgh, Letter from R.Christison, 15 March 1832 in Cholera
Correspondence, Moir Papers.
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During the sixteen years between the first and second cholera epidemics miasma theory

gained increasing acceptance, largely through the prominence of the sanitary movement,

and it is possible that Christison began to be persuaded that contagion might not be the

whole explanation.

Creighton says that the epidemic began in Newhaven and Edinburgh on the 1 and 2 of

October respectively, at Leith on 9 October and maintains that the Edinburgh outbreak

ceased on 18 January 1849 having been responsible for 801 attacks with either 448 or

478 deaths, 196 males and 282 females.216 He does not explain why he gives two figures
for the number of deaths and it is equally strange that he entirely omits the second wave

of attacks in the summer and autumn of 1849. Creighton's inaccuracies are difficult to

explain since he must have been aware of the official report on the epidemic which,

although critical of Scottish mortality statistics, did at least have records as to when the

epidemic began and ended.217 Stark's statistics seem also to have been ignored by

Creighton and the City graveyard records were not mentioned. St Cuthbert's figures are

not only accurate but well kept and show that twelve cholera victims were buried in

November 1848, eleven in December, seven in January and one in February, the first

victim being Mary Hossack, aged forty nine from Hastie's Close, Canongate. These

graveyard records are interesting but of limited use since complete records of all the

city's graveyards are no longer available but there is a comprehensive record of the

epidemic.

Returns of Cholera Cases, Royal College of Physicians of Edinburgh
1848-49

This hitherto unused and unrecognised source of whose existence Creighton appeared

unaware, consists of two volumes in which were recorded the names and details of 740

216 Creighton, A History ofEpidemics in Britain, pp.835 & 836.
217 P.P., Report of the General Board of Health on the Epidemic Cholera of 1848 and 1849,1850, [1273.]
[1274.] [1275.] xxi.3.185.3651853[1523.] xxi.p.ll.
218 Edinburgh City Archive, St Cuthbert's Churchyard Cash Book, 1847-1854.
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cholera patients from Edinburgh and those from neighbouring towns and districts such

as Leith, Portobello and Dalkeith and from more distant places in the Scottish

Borders.219 The returns, which were completed by the reporting medical officer and sent

to the College, consist of a pre-printedformin which was recorded the name ofthe

patient, his/her age, occupation, address, state of living accommodation, habits of victim,

contact with other cholera patients, date of onset and outcome, outcome, treatment,

whether treated in hospital or at home and whether a post mortem examination was

carried out. The data present in these returns is an extremely detailed and valuable

resource from which a database has been prepared (Appendix 1). Although certain

analyses have been carried out for the purpose of this thesis, it is considered that the

material in the College returns is more extensive than can be dealt with adequately in

this thesis and accordingly the contents of the volumes will be the subject of a future

detailed, collaborative analysis.

The returns show a c ase o f c holera i n 1 ate August 1848b utitisi mprobable t hat t he

diagnosis was correct and it is more likely that the first case occurred in Edinburgh on 3

October 1848. The first wave lasted until April 1849 after which there were no further

cases until 12 July 1849 when a second outbreak began and continued until the end of

the year. The number of cases in the first wave was 534 and in the second 185. The

present analysis has not reviewed the diagnoses but from the study that has been carried

out it appears that at least some cases labelled as cholera were more likely to have been

dysentery or typhoid fever. The monthly number of cases, survivors and deaths is shown

in table 8.16 but it has to be stressed that figures do not always reflect the total of 740

cases because there are cases in which age, outcome, occupation, date of diagnosis or

outcome has not been recorded.

It has to be pointed out that the numbers of those who were cured and those who died do

not tally with the total in the first column which itself differs by twenty one from the

219 Daily returns of cholera cases to the committee of the Royal College of Physicians of Edinburgh,
Novemberl848 to November 1849.
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total of 740 cases. This is explained by the fact that eleven cases were listed but no

outcome was given and twenty one cases did not have a date of onset or outcome

recorded. The final column gives the cases occurring each month as a percentage of the

total.

October 1848

November 1848

December 1848

January 1849

February 1849

March 1849

April 1849

May 1849

June 1849

July 1849

August 1849

September 1849

October 1849

November 1849

December 1849

Total

Cases

86

234

133

42

24

13

2

0

0

5

42

100

36

0

2

719

Cured

22

86

68

15

8

5

0

0

0

3

15

37

14

0

1

274

Died

64

148

65

27

16

8

2

0

0

2

27

63

22

0

1

445

%

Mortality
74.4

63.2

48.8

64.2

66.6

61.5

100.0

0

0

40.0

64.2

63.0

61.1

50.0

64.2

%of
total

11.6

31.6

17.9

5.6

3.2

1.7

.27

0

0

0.67

5.6

13.5

4.8

0

.27

Table 8.16. Cholera Returns, Royal College of Physicians of Edinburgh 1848-
49.
The mortality was 64.2 per cent which compares with the 50 per cent mortality in other

European outbreaks quoted by Pollitzer who says that mortality rates as high as 60 per

cent were common and that survival is worst in young children and the elderly. The

age distribution and the percentage survival in each age cohort in the Edinburgh

epidemic of 1848-49 is shown in table 8.17 and reveals that the mortality in those under
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nine years was 67 per cent with the worst survival rates among the over 60s where only
13 per cent survived, conclusions similar to those of Pollitzer. The greatest number

attacked was in the age group twenty to forty nine, a statistic that was confirmed in the

report of the General Board of Health. The same document recorded that in Glasgow of

2322 attacked, 1058 died, a percentage mortality of 45.5 per cent.221

Age

1-9

10-19

20-29

30-39

40-49

50-59

60-69

70-79

80+

Age not

stated

Total

Number of cases

67

91

150

168

140

55

37

5

3

10

726

% Survival

32.84

62.64

41.25

36.31

28.57

30.91

13.51

0.00

0.00

36.68

Table 8.17. Age distribution and percentage survival of cholera patients, cholera
Returns, Royal College of Physicians of Edinburgh 1848-49.
Note: 14 patients did not have their age recorded

The geographical distribution of cases in Edinburgh is overwhelmingly centred in the

Old Town with less than 5 per cent from the New Town although there may have been

other episodes in this part of the city where patients were cared for at home and their

names not passed on to the cholera board or the police surgeon. Some practitioners may
have decided not to record their cholera patients to prevent unwelcome visits from

220 Pollitzer, Cholera, p.745 citing W.Griesinger, 'Infektionkrankheiten, Malariakrankheiten, gelbes
Fieber, Typhus, Pest, Cholera,' in R-Virchow, (ed.), Handbuch der speciellen Pathologie und Therapie,
(Erlangen, 1857), volume 2, p.242.
221 P.P., Report ofthe General Board ofHealth on the Epidemic Cholera of1848 and 1849, (1850), p.30.
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officials of the Board of Health as happened to Dr John Myrtle's patient who lived in

Howe Street in the New Town.222

The epidemic hit the poor hardest, with 261 patients (35 per cent) being labourers,
servants or their families, mostly living in the Old Town where the Canongate, Cowgate,
High Street and Grassmarket accounted for at least 490 (66 per cent) of those who

contracted cholera. T his figure i s 1 ikely to b e an underestimate s ince p atients whose

address was simply recorded as the House of Refuge, Quarantine Hospital or Cholera

Hospital have not been included.

Address
Burt's Close

Blackfriars' Wynd

21 College Wynd

Whitehorse Close, Cowgate

St Mary's Wynd

Toddryck's Wynd

Covenant Close

Old Fishmarket Close

Middle Meal Market Stair

Havelaw's Close

Bull's Close, Cowgate

Aird's Close, Grassmarket

Baillie Fyffe's Close

Havelaw's Close

Total

Number of cases
20

17

16

15

15

15

13

13

12

8

8

7

7

6

172

Table 8.18. Locations with the highest number of cholera cases.223

This concentration of cholera cases (172) in a relatively small area (table 8.18 lists the

222 Edinburgh City Archive, Minutes of the Cleaning Committee, 1844-49, 19 January 1849, pp.260-263.
This was the first time that the Committee was described as the Sanitary Committee.
223'Royal College of Physicians: Cholera Returns.
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addresses in the Old Town with the highest number of cases) could indicate that the

outbreak was caused by contamination of a public water source as occurred in the Broad

Street water pump case investigated by Dr John Snow.224 Snow recorded 522 cases in

ten days whereas by the end of December in Edinburgh there had been 453 cases. These

statistics and the way in which the Old Town was supplied by water piped to wells

suggest that the Old Town outbreak may not have been water borne. It is more likely to

have been spread by contact, by hands soiled with infected dejecta, by contaminated

food, by water utensils or through fomites, for example bed linen or clothing. This

possibility is supported by the predominance of females affected, (60 per cent), a figure
that can only be explained by direct or indirect contact spread rather than by water.

There is a difference of opinion amongst authorities regarding the frequency of contact

spread, some considering it extremely rare, pointing out that 'the disease does not

usually show a tendency to familial spread, infection in one inhabitant as a rule

remaining confined to that person.' Pollitzer says
' that these marked differences depend

upon living conditions and that contact infection may become rampant in premises
where people live crowded together under particularly insanitary conditions ...'. The

role ofbed linen and clothing in the transmission of the disease was recognised by Koch;

among the 306 patients in Edinburgh listed as having had certain contact with cholera,
were twenty-eight who had nursed cholera patients and nineteen women who had

developed cholera after washing the bed linen or clothing of cholera sufferers.225 'The

tendency to familial spread' was not a rare phenomenon in the Edinburgh outbreak; table

8.19 lists eight families with three or more members who contracted cholera. It is

accepted that these family groups may have contracted the disease by drinking
contaminated water or eating food carrying the vibrios; on the other hand Pollitzer

believes that contact infection is more likely where there is overcrowding and poor

sanitation. In addition to the family groups in table 8.19 there were forty-three examples
of two family members developing cholera; if these are added to the number of women

224 J.Snow, On the Mode ofthe Communication ofCholera, (London, 1854).
225 Pollitzer, Cholera, pp.846 & 863.
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who had nursed cholera victims and washed their linen, a total of 157 victims is

obtained, approximately 21 per cent of the total recorded in the college returns,

confirming the frequency of spread by contact, either direct or indirect, or by fomites.

Family Groups
5 members of the Swan family

Father and 2 children

Mother and 2 children

Husband, wife and husband's mother

19 year old man and his father and mother

24 year old man and his wife and mother

8 year old girl and her parents

3 year boy and his father and aunt

Table 8.19. Family groups with three or more cases of cholera.

The high mortality in this epidemic is plain, almost 20 per cent higher than in Glasgow
but roughly similar to rates quoted by Pollitzer. A further unusual feature is the excess of

females, 448, as against 292 males; in England the opposite was the case. The

percentage mortality amongst females was 55 per cent, smaller than the overall mortality
of 64 per cent. The higher morbidity in women is the opposite of the usual experience
and supports spread by contact and fomites; had the transmission been mainly water

borne the sex incidence would have been the same.
26 Women were the carers in the

community, at greater risk of infection as they nursed the sick and in doing so may have

ingested a high dose of cholera vibrios with an appreciably greater chance of developing
a more severe infection. Christie suggests that poor nutrition with a consequent

decrease in stomach acid allows more vibrios to pass through into the small intestine and

that poorly nourished w omen may be less able to withstand the p hysiologic s hock o f

extreme dehydration and electrolyte loss from diarrhoea and vomiting. It is intended to

226 Christie, Infectious Diseases, p. 131.
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examine these and other issues in future work on the cholera returns in more depth than

is possible in this thesis.

This examination of the fever epidemics, the lesser epidemics and the cholera epidemic
of 1 848^9, using several sources, has confirmed the severity of these, revealing the

substantial morbidity and excess mortality. Study of the epidemics of fever show that

these were mainly caused by typhus and relapsing fever with typhoid fever

comparatively rare as Christison commented 'this is a rare form of fever in

Edinburgh, scarcely belonging to its epidemics at all.' A large part of the chapter has

been devoted to the cholera epidemic which, although relatively small in terms of

morbidity and mortality compared to the great fever outbreaks, had a disproportionate

impact. It was a condition which terrified the populace and as a result encouraged the

municipal authorities and the city's innately conservative medical profession to work

together for the first time in an organised way. This change of attitude in a city whose

self image was non industrial and that thought that it was spared many of the problems
associated with the manufacturing centres was remarkable. Edinburgh and in particular
the inhabitants of its slums, suffered greatly from communicable disease during the

1840s. What is remarkable is that despite this, there was a continued influx of people
hoping to find some form of employment or merely seeking 'the vitality that made the

old slums bearable.'229

227 R.Tauxe, P.Blake, 0. Olsvik, and I.K.Wachsmuth, 'The Future of Cholera: Persistence, Change, and an

Expanding Research Agenda' in I.K.Wachsmuth, P.A.Blake and 0.Olsvik, (eds.), Vibrio cholerae and
Cholera: Molecular to Global Perspectives, (Washington, 1994), p.45O.
228 Christison, 'On the Changes in the Constitution of Fevers', p.595.
229 I.H.Adams, The Making of Urban Scotland, (Montreal, 1978), p.l82.
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Conclusion

The thesis has examined the relationship of nutrition and living conditions to disease,

specifically nutritional deficiency disorders and infections, in Edinburgh during the

1840s. The history of nutritional science and mid nineteenth century nutritional

knowledge were reviewed and weighed against present day dietary experience and

standards. Primary and secondary sources were studied to ascertain the food eaten by the

poor, an exercise that was difficult because of the lack of detail in primary source

material. However, an important and hitherto unknown source of dietary information

was located in the papers of Sir Robert Christison, professor of materia medica in the

University.1 In a similar manner to Jonathan Pereira, the London physician and

nutritional expert whose work was described in chapter one, Christison collected

dietaries and tables of nutriments which he had printed, presumably for the benefit of his

students and colleagues.2 Analysis of four of these dietaries yielded significant
information about the composition of the diets and, more importantly, on the amounts of

the essential micronutrients, vitamins A and C, provided by these diets.

The impact ofnutritional deficiency on a population's susceptibility to infectious disease

cannot easily be separated from the effects of social deprivation. The congestion in the

Old Town of Edinburgh was explored in chapter six, describing how the overcrowding

developed; extracts from contemporary texts depicted the squalor in which the

inhabitants of the tenements lived. The history of Edinburgh's water supply was

reviewed showing how mismanagement of this vital resource led to a chronic shortage
of water in the Old Town, of crucial importance if personal and public cleanliness was to

be maintained.

1 Edinburgh University Special Collections, Christison Papers, Tables ofNutriments in Various Dietaries,
(Edinburgh, 1854).
2 J.Pereira, A Treatise on Food and Diet, (London, 1843).
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Prior to a review of epidemic disease, the absence of detailed statistical information on

Edinburgh's mortality was discussed, contrasting the mortality data recorded not only in

those parts of Britain required by law to register deaths but also in areas not subject to

official death recording, for example the cities of Aberdeen and Glasgow. The

significance of this deficiency in morbidity and mortality data was emphasised in

relation to public health matters in the city, highlighting the apparent indifference of the

city administration and the other bodies responsible for control of epidemic disease to

statistical evidence and the disregard for this new science by the Edinburgh medical

Royal Colleges and the university medical faculty.

The concluding chapters described the epidemics of typhus, relapsing fever, typhoid
fever and cholera, touching briefly on the less dramatic epidemics of measles, scarlet

fever, smallpox and whooping cough which broke out at regular intervals throughout the

1840s. Finally, an important source of epidemiological, social and medical information

was found in the volumes of cholera daily returns maintained by the Royal College of

Physicians of Edinburgh in 1848 and 1849. A database has been created from this

detailed record and is presented in Appendix 1.3

This study o f the nutrition and the living conditions of the poor in the Old Town of

Edinburgh in the 1840s has revealed nutritional deficiencies and environmental

shortcomings which contributed to the frequency and severity of the epidemics of the

1840s. The research has also shown that there were failings in the response of the

medical profession to the repeated crises and this will be addressed briefly before

focussing on the crucial aspects of nutrition and living conditions.

The medical profession's indifference to sanitary improvement was part of a more

widespread, temporary deterioration in Edinburgh medical standards of which one

aspect was the failure to differentiate between typhus, relapsing fever and typhoid until

1 Royal College of Physicians of Edinburgh, Cholera Returns, volumes 1 and 2, 1848-49.
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much later than their colleagues in Europe and other parts of Britain. This is surprising
in a city with a renowned medical school and two Royal Colleges, but can perhaps be

explained by a lack of enthusiasm for the new speciality of pathology. The first

Edinburgh chair of pathology was founded in 1831 at the instigation of John Thomson

(1765-1846) who was himself the first incumbent of the chair, succeeded in 1842 by
William Henderson to whom reference has already been made.4 Jacyna implies that

Thomson was driven more by a desire for personal advancement than by a conviction of

the importance of pathology and that the arrival of a Whig government in 1830 had

'revived his prospects of preferment'.5 The survival of the chair was in doubt when

William Henderson, Thomson's successor, took up homeopathy and when moves to

have him dismissed failed, the medical faculty attempted to remove the teaching of

pathology from the undergraduate curriculum. Personalities and prejudices were

evidently more important than advances in medical science. It was during this period
also that the infirmary lost two young physicians, John Rose Cormack and John Reid,
the former resigning when his request to give clinical lectures to medical students was

refused and the latter leaving to become professor of anatomy at St Andrews. Cormack's

monograph on epidemic fever, described in chapter seven, is a comprehensive review of

all aspects of the epidemic of 1843; Reid published a work on fever in 1840 and in 1839

was responsible for encouraging the Royal Infirmary to adopt the London Statistical

Society's method of gathering statistical information.6 The loss of these men implies that

careers in Edinburgh were unattractive because the prospects of advancement were poor

in a medical school with a declining reputation where the loss of student fees reduced

the income of the leading physicians a nd m ay h ave p ersuaded t hem tod ispense w ith

younger ambitious colleagues. There were many factors responsible for the decline. Sir

4 J.D.Comrie, History ofScottish Medicine, (London, 1932), pp.504-506.
5 L.S.Jacyna, Philosophic Whigs: Medicine, Science and Citizenship in Edinburgh 1789-1848, (London,
1994), p. 105.
6 J.R.Cormack, Natural History, Pathology, and Treatment ofthe Epidemic Fever prevailing in Edinburgh
and other Towns, (London, 1843); J.Reid, 'On the Statistics and Pathology of the Continued Fever of
Edinburgh', Edinburgh Medical and Surgical Journal, 51, (1840); Edinburgh University Special
Collections, Lothian Health Board Archive, Minutes of the Royal Infirmary of Edinburgh, 12, August
1839, p.221.
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Alexander Grant (1826-1884), a former Principal, implies in his history of the university
that at this time the quality of appointments to the medical school was inferior, an

assertion that appears justified when the career of Thomas Stewart Traill (1781-1862) is

considered. Traill was fifty-one years old in 1832 when he succeeded Christison in the

chair of medical jurisprudence, having practised in Liverpool from the time of his

Edinburgh graduation in 1802. Medical jurisprudence in the nineteenth century included

the principles of medical police and public health but there is no evidence that Traill

showed much interest in these subjects, unlike his counterpart, Robert Cowan, in

Glasgow.7 It is difficult to establish the grounds for Traill's appointment when it is

recalled that his predecessor, Christison, was appointed at the age of twenty-five. Age
alone may not have been the determining factor and it has been suggested that political
pressure and patronage were important factors in appointments to university chairs.8 In

Edinburgh, the Town Council was the university's patron, controlling most academic

appointments. Until the Reform Act of 1832 Town Councils elected the members of

parliament for Scottish cities, an arrangement in which the opportunities for corruption
presented by this alliance of local, national and university politics were considerable and

in which the 'Tory guardians of this system were both ruthless in the defence of their

privileges and shameless in exploiting its potentials...'.9 The Council made sure that

appointments to university chairs went to supporters of the Tories and it is worthy of

note that the winner of the contest for the chair of medical jurisprudence in 1822 was

Robert Christison, described in the Dictionary of National Biography as 'a liberal in

religion but a tory in politics.'10

7 Comrie, History ofScottish Medicine, p.626; Cowan who was appointed to the post in 1839, five years
after graduation, was a founder member of the two Glasgow based Statistical Societies and the author of
Statistics ofFever and Smallpox in Glasgow, (Glasgow, 1837) and 'Vital Statistics of Glasgow ', Journal
ofthe Statistical Society, 3, (1840).
8 Jacyna, Philosophic Whigs: Medicine, Science and Citizenship in Edinburgh 1789-1848, p.2.9 Jacyna, Philosophic Whigs: Medicine, Science and Citizenship in Edinburgh 1789-1848, p.2.10 Comrie, History ofScottish Medicine, p.625; Dictionary ofNational Biography, (London, 1908),
volume iv, p.291.
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Physicians did not see the maintenance of health and the prevention of disease as matters

of public concern: 'to practice medicine was not to make health policy: medicine was a

private profession'.11 Physicians like William Alison and James Stark who did venture

into the realm of public health were involved with specific issues: Alison concentrated

on his campaign for a review of the Poor Law and James Stark, the city's statistician,

who might have been expected to put forward arguments for change, based on statistical

evidence, instead reassured the Council and the public, blaming the immigrant Irish for

the increase in fever. In his report for 1848 he wrote, 'we at once see how much has

been effected by improvements in the dwellings, drainage, and modes of living of the

inhabitants
...

since the advent of the low Irish and their increase among us, typhus fever

and other epidemics are on the increase ...'. His report for 1846 included the following
conclusion: 'these facts, then, demonstrate that Edinburgh is one of the healthiest, if not

the very healthiest town of Great Britain,' a conclusion based on extremely doubtful

premises.12 These professional limitations were important but are not the most

significant findings of this investigation. There have been revealed in this thesis crucial

and particular factors responsible for the spread and the severity of epidemic disease in

Edinburgh during the 1840s, namely the shortage of water in the Old Town and the

presence of specific nutritional deficiency. It is the latter that is of critical importance in

the relationship between food and epidemic disease but nutrition and water were not the

only factors implicated in the development and spread of infectious disease; the fever

epidemics in the ghetto of the Old Town were caused by social breakdown, similar to

that seen amongst refugees in time of famine when lack of water, overcrowding, absent

sanitation and collapse of personal and communal hygiene brought disease in their

wake.13

11 C.Hamlin, Public Health and Social Justice in the Age ofChadwick, (Cambridge, 1998), p.50.
12 J.Stark, 'On the Mortality of Edinburgh and Leith for the Year 1848', Edinburgh Medical and Surgical
Journal, 71, (1849), p.394; J.Stark, 'Report on the Mortality of Edinburgh and Leith for the Year 1846',
Edinburgh Medical and Surgical Journal, 67, (1847), p.622.
13 A.Hardy, 'Urban Famine or Urban Crisis? Typhus in the Victorian City', Medical History, 32, (1988),
p.413.
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One of the major causes of the congestion and squalor in the Old Town was the loss of

housing during 'the wholesale demolition of dwellings' sanctioned by the Improvement
Act of 1827.14 These urban clearances were carried out in the name of improvement,
both architectural and commercial, and can be seen in the same light as the equivalent
rural, agricultural and commercial changes. 'The rationalist, progressive milieu which

set the framework for so much energetic re-casting of the world...' is how Richards has

described Enlightenment Edinburgh and it was the perceived need for the city to expand
to encourage commercial development that was the driving force behind these

changes.15 The removal of thousands of apparently unproductive and disease ridden

humans was carried through in the name of progress and seemingly without thought as

to the consequences, not only for the newly homeless but also for the increased risk of

epidemic disease. It is strange that the fear of disease, which Allan argues was a strong
motive for slum improvement, was not a factor in Edinburgh; the clearances that did

take place merely exacerbated the situation and 'the affront to civic dignity' that he

suggests was an equally important force for improvement, although undoubtedly
present, apparently did not influence the authorities.16

The O Id Town into which the displaced flocked suffered from lack of water and the

absence of sanitation, the two inextricably linked for without copious supplies of water

sewers cannot function. The dissemination of infection was encouraged by
overcrowding and the shortage of water meant that it was almost impossible to maintain

any degree of private or public hygiene. Ferguson suggests that 'Scottish reformers

underestimated the importance of strictly hygienic considerations', concentrating their

efforts on the poor law and its shortcomings.17 It is true that, with the notable exception

14 Chapter six, p. 130.
15 This concept of urban clearance was stimulated by E.Richards, 'Patrick Sellar and his World',
Transactions of the Gaelic Society ofInverness, 61, (1998-2000), p.166. Sellar, one of the architects of
clearance in Sutherland, was a student in Edinburgh and Richards suggests was influenced by the
Enlightenment theories of Adam Smith and Dugald Stewart.
16 C.MAllan, 'The Genesis of British Urban Development with special reference to Glasgow', Economic
History Review, 18, (1965), p.598.
17 W.Ferguson, Scotland 1689 to the Present, (Edinburgh, 1968), p.3O2.
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of William Alison, Edinburgh physicians contributed little to the sanitary debate during
the 1840s and Alison's focus was on the poor law. Doctors did offer opinions at the

time of the foul burn controversy described in chapter seven, generally at the request of

the leading protagonists of both sides, but thereafter they appeared to lose interest,
perhaps resigned to or overwhelmed by the frightful conditions in their midst, unable or

unwilling to act until the implementation of what came to be known as the Nuisances

Removal Act of 1847, renewed and improved in 1848 and again in 1849.18

After the establishment of the Scottish Poor Law Board of Supervision in 1845 the

administration of poor relief remained parish based but the church was no longer in

control. In chapter seven the clash of responsibilities between the Parochial Boards and

the Police Commissioners, particularly in areas concerning cleaning and sanitation, was
explained. There were long-standing administrative inadequacies in the city, the result

of a dual structure in which the Town Council and the Police Commissioners had

separate responsibilities; both were often in financial difficulties but, important as these

were, it was the lack of water that prevented proper cleaning of the wynds, closes and

streets of the town in October 1842 the supply was so poor that the Cleaning
Committee discussed procuring water from other sources than the water company.19
Water shortages undoubtedly affected street cleaning but more importantly it made

personal cleanliness difficult and this was the single most important factor in the spread
of typhus, relapsing fever and the diseases spread by the faecal-oral route. Razzell

argues that in England Ht was an improvement in personal hygiene rather than a change
in public health that was responsible for the reduction in mortality between 1801 and

1841.' [original italics]. He stresses the importance of water, soap and clean clothing in

preventing infestation with lice and maintains that among the working classes in

18 An Act for the more speedy Removal of certain Nuisances and to enable the Privy Council to make
Regulationsfor the Prevention ofContagion and Epidemic Disease, 9 and 10 Vict., cap. 96, 1847; the Act
was renewed in 1848 as 11 and 12 Vict., cap.123, 1848; the Act was amended as an Act to amend the
Nuisance Removal and Diseases Prevention Act, 1848, 12 and 13 Vict., cap.lll, 1849.
19 Edinburgh City Archive, Minutes of the Cleaning Committee, 1844^9, 12 October 1842.
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England the change to a measure of cleanliness had taken place before 1841.20 It is plain
that in Edinburgh this did not happen; there was insufficient water, no public baths and

no facilities for the washing of clothes. In the tenements of the O Id Town infestation

with lice was common and the spread of typhus and relapsing fever the result. Horsley
Gantt in a review of the typhus epidemic during the Russian famine of 1932-33 argues

that undernutrition, overcrowding, and the lack of soap and hot water for bathing were

important contributory factors in the mortality crisis.21 It was the overcrowding with

poor personal cleanliness in filthy surroundings that triggered the epidemics of typhus
and relapsing fever but acute food shortages were critical: during the 1840s the

nutritional state of the poor of Edinburgh was precarious at best and, when work was

scarce because of seasonal downturn or commercial recession, many of the working
class were malnourished.

In this study the analysis of Christison's dietaries has proved that certain institutional

diets were seriously deficient in vitamins A and C and that his own convalescent diet

lacked sufficient vitamin A. Reference was made earlier to work in which estimates of

the nutritional status of historical populations were made by measuring the likely
number of calories available to a given population group, calculated from wage levels

and the price of common foods.22 Other studies have employed anthropometric
techniques to estimate nutritional status but none of these have measured specific
nutrients in historical diets; for example, the amounts of proteins, vitamins and essential

fatty acids.23 The analysis recorded in chapter three has provided hard evidence as to the

levels of certain essential dietary factors, revealing deficiencies in vitamin A and vitamin

C.

20 P.E.Razzell, 'An Interpretation of the Modern Rise of Population in EuropeA Critique', Population
Studies, 28, (1974), pp.13 & 15.
21 W.Horsley Gantt, 'A Medical Review of Soviet Russia', British Medical Journal, 4 July 1936, p.2O.22 Introduction, p. 10.
23 Chapter 2, pp.56-58.
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The scurvy which appeared in the city at the time of the potato blight is likely to have

been a temporary phenomenon, becoming less common in all but the poorest areas

when the potato again became available. There is plenty of evidence for scurvy in the

1840s but no records of disease which might indicate widespread vitamin A deficiency,

despite the proof of insufficient amounts in the institutional diets analysed. A solitary
case of night blindness (almost certainly due to lack of vitamin A) in a twenty-five year

old man was described in 1844 by Dr Robert Hamilton; that it was thought worthy of

publication attests to its apparent rarity. 4 Preformed vitamin A is found exclusively in

animal products such as liver, fish, dairy products and eggs, of which milk was the most

readily available to the poor. How much vitamin A was present in the milk sold in cities

is uncertain Drummond and Wilbraham argued that the quality of milk in towns was

unbelievably bad, with watering and fat removal very common until well after the

middle of the century, practices which reduced the amount of vitamin A. There are other

sources of the vitamin: for example, carotenoids from fruit and green and yellow

vegetables can be converted into vitamin A and it is known that in the diets of

developing countries these often contribute more than 80 per cent of the total. 25 The

green outer leaves of vegetables like cabbage and lettuce are good sources of carotene

as are yellow vegetables such as carrots and turnips, the latter being a cheap and readily
available root vegetable in Scotland.26 Despite these possible sources and the clear

evidence that vegetables w ere a vailable i n E nglish c ities, D rummond c onsidered t hat

vitamin A deficiency 'must have been common and not recognised' in Britain whereas

'...across the channel the situation was quite different.'27 He quoted John Hughes
Bennett (1812-1875), an Edinburgh graduate who for a time practised in Paris where he

described xerophthalmia, caused by vitamin A deficiency, in a paper published in

24 R.Hamilton, 'Case of Imperfect Vision from Irregular Refraction with Night-Blindness, etc.', Monthly
Journal ofMedical Science, 12, (1847), pp.891-893.
25 T.K.Basu and J.W.Dickerson, Vitamins in Human Health and Disease, (Wallingford, 1996), p. 149.26 Davidson, Passmore, Brock and Truswell, Human Nutrition and Dietetics, p. 146.
27 Chapter 3, pp.95 & 96.
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1841.28 Bennett returned to Edinburgh in 1842 but there is no record that he diagnosed
the condition amongst the poor in Edinburgh; it seems unlikely that Edinburgh's poor

ate more animal food or fruit and vegetables than their counterparts in Paris. The

analysis proves that the diet commonly eaten not only by the poorest in Edinburgh but

also on occasion by the well off was deficient in two essential vitamins. The

improvement in the level of mortality evident by the 1820s was not maintained as

Szreter says 'overall mortality ceased to fall for almost half a century throughout the

central decades o f t he m id-nineteenth century.
'29 T he p art p layed b y s pecific d ietary

deficiency in the increase in mortality levels, particularly from infectious disease, must

have been substantial. If the danger to adults of specific nutrient deficiency was

considerable the risk to infants was appreciably greater 'because they were so often

reared on diets that contained amounts of the vitamins far below those required for

growth and health.'30 The increased mortality of children in underdeveloped countries

from measles is now known to be associated with vitamin A deficiency and is likely to

have been the cause of the high mortality from this infection in Edinburgh during the

middle ofthe nineteenth century.31

This examination of Edinburgh's mid nineteenth century society has confirmed the

theory that living conditions in the tenements of the Old Town were comparable to

those found in present day refugee camps. There was gross overcrowding in conditions

of squalor which was the result of an acute shortage of water and non-existent

sanitation. The epidemics of infectious disease which visited the city at frequent
intervals throughout the 1840s were the consequence of these environmental conditions

28 Drummond and Wilbraham, The Englishman's Food, pp.387-388; Royal College of Physicians of
Edinburgh, J.H.Bennett, Treatise on the Oleum Jecoris Aselli or Cod Liver Oil as a Therapeutic Agent in
Certain Forms of Gout, Rheumatism, and Scrofula, (Edinburgh, 1841), p. 160, a book dedicated by the
author to Robert Christison.
29 S.Szreter, 'The Importance of Social Intervention in Britain's Mortality Decline c.18501914: a

Reinterpretation of the Role of Public Health', Social History ofMedicine, 1, 1, (1988), p.6.
30 Drummond and Wilbraham, The Englishman's Food, pp.299-301 & 387.
31 N.W.Solomons and G.T.Keusch, 'Childhood Illnesses: Vaccinations, and Nutritional Status' inM.E.
Gershwin, J.B.German and C.L.Keen, (eds.), Nutritional and Immunology: Principles and Practice,
(Totowa, N.J., 2000), p. 169.
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and of the impaired nutritional status of many of the inhabitants. This research has

revealed that many people in the c ity w ere living on a diet lacking specific essential

nutrients, namely vitamins A and C. The deficiency of vitamin C was a temporary

phenomenon triggered by the loss of a dietary staple because of the potato blight. The

lack of vitamin A was not the result of crop failure but was caused by a chronic shortage
of food containing adequate levels of vitamin A or its precursors. In Edinburgh in the

1840s it was increased exposure to infection in a population existing on a diet deficient

in specific essential nutrients that was responsible for the increase in infectious

mortality.

274



BIBLIOGRAPHY

MANUSCRIPT SOURCES

Edinburgh, Edinburgh University Library, Special Collections

Christison Papers

PRINTED PRIMARY SOURCES

REPORTS and RECORDS

Edinburgh, National Library of Scotland

Evidence before the Parliamentary Committee on the Water Company's Bill,

(Edinburgh, 1843)

Johnston, J.F.W., The Potato Disease in Scotland, (Edinburgh, 1845-^4-6)
Murray, A., Nuisances in Edinburgh with Suggestions for the Removal thereof

addressed to the General Commissioners ofPolice, (Edinburgh, 1847)

Edinburgh, Edinburgh Central Library
Hamilton, T., Report relative to Proposed Improvements on the Earthen Mound,

(Edinburgh, 1830)

Papers relating to the Noxious Effects ofthe Fetid Irrigations, (Edinburgh, 1839)
Police Commissioners' Papers relating to the Fetid Irrigation
Tait, W., An Examination ofthe Statements contained in the Papers relating to the Fetid

Irrigations around the City ofEdinburgh, (Edinburgh, 1839)
Foul Burn Agitation Statement explaining the Nature and History ofthe Agricultural

Irrigation near Edinburgh, (Edinburgh, 1840)

Forsyth, R., Stated to be a refutation of the unfounded and calumnious

misrepresentation on that subject in a pamphlet published in the name of a

committee of police in which the ancient and beautiful of Scotland is falsely
described as residence unsafe to the health ofits inhabitants, (Edinburgh, 1840)

275



Ellis, D., Fetid Irrigations, (Edinburgh, 1840)
Report of the Dean Bank Institution for 1841-44

Report of the Society for the Support of the Edinburgh Magdalene Asylum for 1838,
1839 and 1840

Minute Book of the Ladies' Subcommittee of the Magdalene Asylum, 1834-1872

Minutes of the Female Industrial Home or Reformatory Boarding House (no date)
Address by the Edinburgh Society for the Protection of Young Females, 1842

Census Enumerators' Abstracts

Extractsfrom the Census of1831, 1841 and 1851

Third Report ofthe Edinburgh Lodging-House Association (Edinburgh, 1848)
Address by the Secretary of the Female Industrial Home at Corstorphine, 1860

Letter from the Directors of the Edinburgh Magdalene Asylum to the Commissioners of

Police, City of Edinburgh, undated, possibly early 1850s

Pamphlet published by Alexander Hunter, Surgeon, containing two letters written by
him to the Weekly Express in 1847 on Fever

Anon, The Aged Poor: Centenary ofthe House ofRefuge, Queensberry
House 1832-1932, (Edinburgh, 1932)

Anon, The Charitable Institutions ofEdinburgh, (Edinburgh, 1864)

Edinburgh, Edinburgh University, New College Library
Acts ofthe General Assembly ofthe Church ofScotland 1834-1843, (Edinburgh, 1834-

1844)

Principal Acts of the General Assembly ofthe Church ofScotland 1848, (Edinburgh,
1848)

Acts ofthe General Assembly ofthe Church ofScotland 1844-1853, (Edinburgh, 1844-

1853)

Edinburgh, Edinburgh University Library, Special Collections, Lothian Health

Services Archives

Journal of Clinical Medical Ward 1, Male, 1847

276



Journal of Medical and Erysipelas Ward 12, Female, 1847

Journal Ward B, Female, 1847

Edinburgh Royal Infirmary Minute Books

Edinburgh New Town Dispensary Annual Reports 1841 and 1842, Pamphlet 13

Statistical Tables of the Royal Infirmary, 1 September 1841 to 1 September 1842

Edinburgh, Edinburgh University Library, Special Collections

Case ofthe Edinburgh Water Company, (Edinburgh, 1835), QP 94/ P.19

Report by the Managers of the Royal Infirmaryfor the Yearfrom 1 October 1840 to 1

October 1841, (Edinburgh, 1841), P.107/1

Biennial report of the Society for relief of the Destitute Sick 1840-1, (Edinburgh,
1841), Pamphlet 104

Eighth Annual Report of the House of Refuge for the Destitute in Edinburgh,
(Edinburgh, 1841). Pamphlet 104

Ninth Annual Report of the House of Refuge for the Destitute in Edinburgh,
(Edinburgh, 1841), Pamphlet 104

Annual Report for 1843 of the Royal Public Dispensary of the City and County of
Edinburgh, (Edinburgh, 1843), P. 107/12

Annual Report for 1845 of the Royal Public Dispensary of the City and County of
Edinburgh, (Edinburgh, 1845), P.I 15/19

Annual Report for 1846 of the Royal Public Dispensary of the City and County of
Edinburgh, (Edinburgh, 1846), P. 115/20

Letter w ritten b y D r C unningham i n 1 848 t o h is b rother i n P aris describing a riot in

Edinburgh

Edinburgh, Edinburgh City Archives

Acts ofParliament Relating to Edinburgh, Volume 2, (1806-26)
Cleland, J., A Historical Account ofBills ofMortality and the Probability ofHuman Life

in Glasgow and Other Large Towns, (Glasgow, 1836), MacLeod Bundle 165

St Cuthbeit's Churchyard Cash Book, 1836-1840, 1840-1846 and 1847-54

277



Greyfriars' Church, Burial Register 1835-42

Correspondence relating to cemeteries and burying the poor 1844-45, MacLeod Bay D,
Bundle 168, Shelf 19

Edinburgh Police Commissioners' Cleaning Committee Minute Books, July 1840-

October 1849

Edinburgh Police Commissioners' Minute Books, 1840-1852

Minutes of Out-door Relief Committee, St Cuthbert's Parochial Board, 1841-1848

Ramsay, A., Report on Minute of Cleaning Committee of 21st October and Minute of
General Board of Commissioners of Police of 10th November, 1843, (Edinburgh,
1843)

Edinburgh Council Records

Glasgow Mortality Bills, (Glasgow, 1837, 1839, 1840), MacLeod Bundle 165

Thorburn, T., Statistical Analysis of the Census of the City of Edinburgh, (Edinburgh,
1851) MacLeod Bundle 165

Edinburgh, Edinburgh City Council, Mortonhall Crematorium

East Preston Street Burial Ground Registers 1841-1850

Edinburgh, Royal College of Physicians
Moir, D.M., Cholera Papers Correspondence 1831-32

Minutes of the College, 1834-1851

Report of the Fifth Meeting of the British Association for the Advancement of Science,
(London, 1836)

Yates, J., Observations on Lord John Russell's Bill for Registering Births, Marriages
and Deaths in England and the Outlines of a Plan for Registering Births,

Marriages and Deaths in Great Britain and Ireland, (London, 1836)
Constitution and Regulations of the Glasgow and Clydesdale Statistical Society,

(Glasgow, 1837)

Bennett, J.H., Treatise on the Oleum Jecoris Aselli or Cod Liver Oil as a Therapeutic
Agent in Certain Forms ofGout, Rheumatism, and Scrofula, (Edinburgh, 1841)

278



Report ofa Committee ofthe British Association for the Advancement ofScience on the

Vital Statistics ofLarge Towns in Scotland, (London, 1843)
Regulations, and a Statistical Nosology comprising the Causes ofDeath, (London, 1843,

issued by the General Register Office)
Returns of cholera cases to the committee of the Royal College of Physicians of

Edinburgh, November 1848 to November 1849, two volumes

Daily Returns of the cholera cases which occurred in Edinburgh 1848-49, two volumes

Report by the Sanitary Committee of Commissioners of Police on the Public Health

(Scotland) Bill, (Edinburgh, 1849)

Edinburgh, Royal College of Surgeons
Records ofthe College, 1840-1850

London, Royal Statistical Society
Minutes of the Royal Statistical Society
Letter Book of the Statistical Society

PARLIAMENTARY PAPERS

Report of the Committee appointed by the Board ofAgriculture to extract information
from the County Reports concerning the Culture and Use ofPotatoes, 1795

Reportfrom the Select Committee appointed to consider the terms ofan Agreement
proposed to be entered into between the City ofEdinburgh, the Creditors and the

Port ofLeith and whether it is expedient to sanction the same by legislative
enactment, 1837-38 (474.) XXIII. 203

Fourth Annual Report ofthe Poor Law Commissionersfor England and Wales with

Appendices (A) (B) (C) 1837-38 [147] XXVIII. 145

Report by a Committee of the General Assembly on the Management of the Poor in

Scotland, 1839 [177.] XX. 163

279



Fifth Annual Report of the Poor Law Commissioners for England and Wales, with

Appendices, 1839 (239.) XX. 1. Appendix (E); 1840 [249.] XVII.36

Reportfrom the Select Committee appointed to Inquire into the Circumstances affecting
the Health ofthe Inhabitants oflarge Towns andpopulous districts, with a view to

improved sanitary regulationsfor their benefit, 1840 (384.) XI. 277

Reports on the Sanitary Condition ofthe Labouring Population ofScotland, 1842

Report on the Sanitary Condition of the Labouring Population of Great Britain by
Edwin Chadwick, 1843 [509.] XII. 395

Report from Her Majesty's Commissioners for inquiring into the Administration and

Practical Operation ofthe Poor Laws, (Scotland), 1844 [557.] XX-XXVI
Billfor the more speedy Removal ofcertain Nuisances, and to enable the Privy Council

to make Regulations for the Prevention of Contagious and Epidemic Diseases,
(580.) (610.) 1.393.403.1846

First Annual Report of the Board ofSupervision for the Relief of the Poor of Scotland,
1847 [767.] XXVIII.405

Report by the General Board ofHealth on the Measures adoptedfor the execution ofthe
Nuisances Removal and Diseases Prevention Act, and the Public Health Act, up to

July 1849, 1849 [1115] XXIV. 1.

Accounts and Papers: Number ofPaupers Relieved including Casual Poor; Percentage
of those Relieved to the Population and Average Relief to each Pauper in each

Parish in Scotlandfor the years 1847 and 1848, 1850 (5.) L.265
Report ofthe General Board ofHealth on the Epidemic Cholera of1848 and 1849, 1850

[1273.] [1274.] [1275.] XXI.3.185.365 1852[1523.] XX.l.

Poor Rates III: Scotland: Amount ofSums levied under the head ofPoor Rate in

Scotland in each year, 1840 to 1851, stated in Pounds Sterling, and in Quarters of
Wheat, taken at the Annual Average ofthe Quarter of Wheat in Money, (in 319.)
XLV.51 1852

Report ofthe Central Board ofHealth on the Administration ofthe Public Health Act

and the Nuisance Removal and Disease Prevention Actfrom 1848 to 1854,
XXXV. 1 1854

280



General Index to Bills 1801-1852

Hansard's Parliamentary Debates, House ofCommons, 1829-1891

PARLIAMENTARY ACTS AND STATUTES

Actfor cleansing, lighting and watching the several Streets and other Passages on the

south side ofthe City ofEdinburgh, G.III. cap.XXXVI.1771
Act for more effectually supplying the City of Edinburgh and Places adjacent with

Water, 59 G.III. cap.CXVI.lS^
Act for Watching, Cleansing and Lighting the Streets of the City of Edinburgh, G.IV.

cap.LXXVIII.1822

Actfor more effectually supplying the City ofEdinburgh with Water; andfor supplying
the Port of Leith, and His Majesty's Dockyards at Leith with Water, G.IV. cap.

CVIII.1826

Act for Carrying into effect certain Improvements within the City of Edinburgh and

adjacent to the same, G.IV. cap.LXXVI.1827

Act to appoint Trusteesfor the Creditors ofthe City ofEdinburgh, 3 & 4 W.IV.cap.
CXXII.1833

Act to Regulate and secure the Debt due by the City ofEdinburgh to the Public; to

confirm an Agreement between the said City and its Creditors and to effect a

Settlement ofthe Affairs ofthe City and the Town ofLeith, 1 & 2 Vict.

cap.55.1837-38

Actfor the Amendment and better Administration ofthe Laws relating to the Reliefofthe
Poor in Scotland, 8 and 9 Vict, cap.83.1845

Actfor the more speedy Removal of certain Nuisances and to enable the Privy Council

to make Regulationsfor the Prevention of Contagion and Epidemic Disease, 9 and

10 Vict, cap.96.1847

Act to amend the Nuisance Removal and Diseases Prevention Act, 1848, 12 and 13 Vict.

cap.111.1849

281



Actfor preventing the Adulteration ofArticles ofFood or Drink, 23 and 24 Vict. cap.84.
1860

NEWSPAPERS and JOURNALS

Blackwood's Magazine

Edinburgh Medical and Surgical Journal

Edinburgh Review

Glasgow Herald

Glasgow Medical Journal

Journal ofthe Statistical Society ofLondon

Industrial Magazine

Inverness Courier

Journal ofRoyal Agricultural Society ofEngland
Lancet

Monthly Journal ofMedical Science

North British Review

Quarterly Review

Scotsman

Tait 's Edinburgh Magazine

Transactions/Proceedings ofthe Royal Society ofEdinburgh
Transactions ofHighland and Agricultural Society ofScotland

Westminster Review

Witness

CONTEMPORARY COMMENTARIES

Adams, J.M., Observations on the Epidemic Cholera chiefly as it prevailed in the 13'

Medical District ofthe City Parish, Glasgow, (Edinburgh, 1849)

Adshead, J., Distress in Manchester: Evidence of the State of the Labouring Classes in

282



1840-42, (London, 1842)

Alison, A., 'Causes of the Increase of Crime ', Blackwood's Magazine, 56, (1844)
Alison, W.P., Observations on the Management of the Poor in Scotland, and its Effects

on the Health ofGreat Towns, (Edinburgh, 1840)
'On the Destitution and Mortality in some of the Large Towns in Scotland',
Journal ofthe Statistical Society ofLondon, 5, (1842)
'Observations on the Generation of Fever', Report on the Sanitary Condition of
the Labouring Population ofScotland, (London, 1842)
Observations on the Epidemic Fever of 1843 in Scotland and its Connection with

the Destitute Condition ofthe Poor, (Edinburgh, 1844)
Observations on the Best Mode of Registering Deaths, (Reprinted from the

Northern Journal of Medicine, 1844)

'Report on the Medical Relief to the parochial Poor of Scotland under the former

Poor Law', Journal ofthe Statistical Society ofLondon, 9, (1846)
Observations on thefamine of 1846-7 in the Highlands ofScotland and in Ireland,

(Edinburgh, 1847)

Anderson, J., A History ofEdinburgh from the Earliest Period to the Completion of the

HalfCentury, 1850, (Edinburgh, 1850)

Anon, On the Potato, (London, 1795)

Anon, First and Second Statistical Accounts ofthe City ofEdinburgh, 1 799 & 1845,

(Edinburgh, 1998)

Anon, An Account ofGreat Fires, (Edinburgh, 1824)

Anon, 'Articles on Abdominal Typhus", Edinburgh Medical and Surgical Journal, 48,

(1837)

Anon., 'Condition of the Labouring Poor, and the Management of Paupers in Scotland'

Tait's Edinburgh Magazine, 8, (1840)

Anon., The Poor of Edinburgh or Recollections of the Canongate in 1842, (London,
1842)

Anon, Report ofa Committee of the British Association for the Advancement ofScience
on the Vital Statistics ofthe Large Towns in Scotland, (London, 1843)

283



Anon., 'Juvenile and Female Labour' Edinburgh Review, 79, (1844)
Anon, The Statistical Account ofEdinburghshire, (Edinburgh, 1845)

Anon, 'Report of Proceedings of the Medico-Chirurgical Society' Monthly Journal of
Medical Science, 7, (1847)

Anon, 'Epidemic of Scurvy in Edinburgh', Monthly Journal of Medical Science, 12,

(1847)

Anon, 'Our Mining Population', North British Review, 8, (1847)
Anon, 'State of the Public Health in the Last Quarter of the Year 1846', Journal of the

Statistical Society ofLondon, 10, (1847)

Anon, 'Report of the Proceedings of the Medico-Chirurgical Society', Monthly Journal

ofMedical Science, 7, (1847)

Anon., An Enquiry into Destitution, Prostitution and Crime in Edinburgh by a Medical

Gentleman, (Edinburgh, 1851)

Arnott, N., 'Report on the fevers which have prevailed in Edinburgh and Glasgow',
Reports on the Sanitary Condition of the Labouring Population of Scotland,

(London, 1842)

Beaumont, W., Experiments and Observations on Gastric Juice and the Physiology of
Digestion, (Plattsburg, 1833)

Begg, J., Pauperism and the Poor Laws, (Edinburgh, 1849)

Bell, G., Day and Night in the Wynds ofEdinburgh and Blackfriars' Wynd Analyzed,
(Wakefield, 1973, reprint of editions of 1849 and 1850)

Bird, I.L., Notes on Old Edinburgh, (Edinburgh, 1869)

Blaikie, W.G., 'The Dwellings of the People', in Social Reform, (Edinburgh, 1851)
Booth, C, 'Occupations of the People of the United Kingdom 1801-81', Journal of the

Statistical Society, 49, (1886)

Brown, J., Home Subsecivae, (Edinburgh, 1866)

Bruce, J., Letters on Destitution and Vice in Edinburgh, (Edinburgh, 1850)
Chadwick, E., Report on the Sanitary Condition of the Labouring Population of Great

Britain, (London, 1842)

Chalmers, T., On the Christian and Economic Polity ofa Nation, (Glasgow, no date but

284



later than 1839)

Chambers, R., Notices ofthe Most Remarkable Fires ofEdinburgh, (Edinburgh, 1824)
Traditions ofEdinburgh, (Edinburgh, 1825)

Chambers, W., Report on the Sanitary State of the Residences of the poorer Classes in

the Old Town ofEdinburgh, (London, 1840)

Christison, Sir Robert, 'On Scurvy', Monthly Journal of'Medical Science, 13, (1847)
Tables ofNutriment in Various Dietaries, (Edinburgh, 1854)
'On the Changes in the Constitution of Fevers and Inflammations in Edinburgh

during the Last Forty Years', Edinburgh Medical and Surgical Journal, 3, (1857

58) and 4, (1858-59)

Address on Public Health, (Edinburgh, 1863)

Colston, J., The Edinburgh and District Water Supply: A Historical Sketch, (Edinburgh,
1890)

Combe, A., The Physiology ofDigestion and the Principles of Dietetics, (Edinburgh,

1836)

Cormack, J.R., Natural History, Pathology, and Treatment of the Epidemic Fever at

Presentprevailing in Edinburgh and other Towns, (London, 1843)

Cowan, R., Vital Statistics ofGlasgow, (Glasgow, 1838)

Creighton, C, A History ofEpidemics in Britain, (London, 1965, reprint of 1891 edition)

Cullen, W., Synopsis nosologiae methodicae, (London, 1823, reprint of original edition

of 1769)

Deuchar, R., Observations on the Prevalence of Epidemic Fever in Edinburgh and

Glasgow, (Edinburgh, 1844)

Engels, F., The Condition of the Working Class in England, (translated and edited by
W.O.Henderson and W.H.Chaloner, Oxford, 1958)

Gilbert, W.M., Edinburgh in the Nineteenth Century, (Edinburgh, 1901)

Graham, H.G., Scottish Men ofLetters in the Seventeenth Century, (London, 1908)

Grant, G., Report of a Sub Committee named at a Meeting to Promote the Draining of
the Old Town ofEdinburgh, (Edinburgh, 1835)

Groome, F.H., (ed.), Ordnance Gazetteer ofScotland, (Edinburgh, 1886)

285



Hamilton, R., 'Case of Imperfect Vision from Irregular Refraction with Night-
Blindness, etc.', Monthly Journal ofMedical Science, 12, (1847)

Hawkins, F.B., Elements ofMedical Statistics, (London, 1829)

Henderson, W., 'Report on the Epidemic Fever of Edinburgh', Edinburgh Medical and

SurgicalJournal, 141, (1839)
'On the Symptoms and Treatment of the Fever of Edinburgh in 1838-9',

Edinburgh Medical and SurgicalJournal, 51, (1839)
'On some of the Characters which distinguish the Fever at present Epidemic from

Typhus Fever', Edinburgh Medical and Surgical Journal, 61, (1844)

Hosack, D., A System ofPractical Nosology, (New York, 1821)

Howard, R.B., An Enquiry into the Morbid Effects of Deficiency of Food, (London,

1839) .

Hunter, A., Fever, Working Classes, Sanitary Movement, & Medical Men, (Edinburgh,
1847)

Hutchison, R., 'Report on the Dietaries of Scotch Agricultural Labourers', Transactions

ofthe Highland and Agricultural Society ofScotland, 2, (1868-9)

Jackson, R., 'An Account of the Epidemic Fever as observed in Leith with the Statistical

Details of Three Hundred Cases', Edinburgh Medical and Surgical Journal, 61,

(1844)

Jenner, W., Typhus, Typhoid and Relapsing Fever and Febricula, the Diseases

commonly confounded under the term Continued Fever, (London, n.d.)

Johnston, J.F.W., The Potato Disease in Scotland, (Edinburgh, 1845)

Johnston, H., Letters to the Lord Provost, Magistrates, and Council of the City of
Edinburgh, (Edinburgh, 1856)

Kay, J.P., The Moral and Physical Condition of the Working Classes Employed in the

Cotton Manufacture in Manchester, (London, 1832)

Leslie, A., An Account ofthe Water Supply ofEdinburgh, (Edinburgh, 1883)
Lewis, D., Edinburgh Water Supply: A Sketch of its History Past and Present,

(Edinburgh, 1908)

von Liebig, J., Chemistry and its Application to Agricultural Physiology, (1846)

286



Lightfoot, J., Flora Scottica, (London, 1792)

Lind, J., A Treatise ofthe Scurvy, (Edinburgh and London, 1753)

Littlejohn, H.D., Report on the Sanitary Condition ofthe City ofEdinburgh, (Edinburgh,

1865)

Logan, W., The Deplorable Condition of Women, {Glasgow, 1840)
An Exposurefrom Personal Observation ofFemale Prostitution,

(Edinburgh, 1843)

The Moral Statistics ofGlasgow, (Glasgow, 1849)

Lonsdale, H., 'Remarks on Scurvy as observed in Cumberland, and the Southern parts of

Scotland', Monthly Journal ofMedical Science, 8, (1847)

Macnamara, C, A History ofAsiatic Cholera, (London, 1876)
Asiatic Cholera: History to 1892, (London, 1892)

Malthus, T.R., An Essay on the Principle ofPopulation, (London, 1798, reprinted New

York, 1895)

Moore, Sir William, A Manual of Family Medicine and Hygiene for India, (London,

1903)

Mudie, R., The Modern Athens: A Dissection and Demonstration ofMen and Things in

the Scotch Capital, (London, 1825)

Murchison, C,A Treatise on the Continued Fevers ofGreat Britain, (London, 1862)
Naseweiss, S., Edinburgh and its Society in 1838, (Edinburgh, 1838)

Nicholls, Sir George, A History of the Scotch Poor Law, (London, 1856, facsimile

edition, New York, 1967)

Orr, R.S., 'Statistics of the Royal Infirmary of Glasgow for 1845', Edinburgh Medical

and SurgicalJournal, 65, (1846)

Parkinson, R., On the Present Condition of the Labouring Poor in Manchester, with

Hintsfor Improving it, (London, 1841)

Paterson, R., 'An Account of the Epidemic Fever of 1847-48 more especially as

derived from the Statistical Records of the Extra Accommodation of the Royal

Infirmary with a Suggestion and Plan for Improved and more Economical

Temporary Erections for Future occasions', Edinburgh Medical and Surgical

287



Journal, 70, (1848)

Pereira, J., A Treatise on Food and Diet, (London, 1843)

Perry, R., 'Observations on Continued Fever as occurs in the City of Glasgow

Hospitals', Edinburgh Medical and SurgicalJournal, 45, (1836)

Porter, G.R., The Progress ofthe Nation, (London, 1912, new edition (ed.) F.W.Hurst)
Q.J., The Supply of Water to Edinburgh, (Edinburgh, n.d.? 1851)

Reid, H.G., Past and Present or Social and Religious Life in the North, (Edinburgh,
n.d.? 1871)

Reid, J., 'On the Statistics and Pathology of the Continued Fever of Edinburgh',
Edinburgh Medical and Surgical Journal, 52, (1840)

Ritchie, C, 'Contributions to the Pathology and Treatment of the Scorbutus, which is at

present prevalent in various parts of Scotland', Monthly Journal of Medical

Science, 8, (1847)

'Clinical Lectures on Typhus and Continued Fever', Glasgow Medical Journal,

(1854)

Roberten, J., A Treatise on Medical Police and on Diet, Regimen etc., (Edinburgh, 1809)

Skirving, R., Landlords and Labourers, (Edinburgh, 1862)

Sinclair, Sir J., (ed.), Statistical Account ofScotland, (Edinburgh, 1791-1799)

Smith, E., Practical Dietariesforfamilies, schools, and the labouring classes, (London,

1864)

Snow, J., On the Mode ofCommunication ofCholera, (London, 1855)

Somerville, A., The Autobiography ofa Working Man, (London, 1848)
Southwood Smith, T., 'Contagion and Sanitary Laws', Westminster Review, 3, (1825)

Report on the prevalence of fever in twenty metropolitan unions or parishes during
the year ended 20th March 1838', Fifth Report ofthe Poor Law Commissionersfor
England and Wales [147] xxviii. 145, (1839)

Spicer, H., 'Keratomalacia in Young Children', Lancet, 2, (1892)

Stark, J., 'Report on the Mortality of Edinburgh and Leith for the Year 1846 ',

Edinburgh Medical and Surgical Journal, 67 (1847)

'Report on the Mortality of Edinburgh and Leith for the Year 1847', Edinburgh

288



Medical and Surgical Journal, 69, (1848)

'On the Mortality of Edinburgh and Leith for the Year 1848', Edinburgh Medical

andSurgicalJournal, 71, (1849)

'Contribution to the Vital Statistics of Scotland', Journal ofthe Statistical Society

of'London, 14, (1851)

Steele, J. C,' View o f the S ickness and Mortality in the Royal Infirmary of Glasgow

during the Year 1847', Edinburgh Medical and Surgical Journal, 70, (1848)
'Statistics of Glasgow Royal Infirmary, 1848', Edinburgh Medical and Surgical

Journal, 71,(1849)

Stewart, A.P., 'Some Considerations on the Nature and Pathology of Typhus and

Typhoid Fever applied to the solution of the question of the identity or non-

identity of the two diseases', Edinburgh Medical and Surgical Journal, 45, (1836)
Tait, W., An Examination ofthe Statements contained in the Papers relating to the Fetid

Irrigations around the City ofEdinburgh, (Edinburgh, 1839)

Observations on Foul Water Irrigation, (Edinburgh, 1839)
'Annual Report on the Health of the Edinburgh Police Force', Edinburgh Medical

and Surgical Journal, 69, (1848)

Magdalenism, (Edinburgh, 1852)

Truman, M., Food and its Influence on Health and Disease, (London, 1842)

Tweedie, A., Lectures on Continued Fevers, (London, 1862)

Unwin, T.F., The Hungry Forties: Life under the Bread Tax, (London, 1904)

Wardlaw, R., Lectures on Female Prostitution: its Nature, Extent, Effects, Guilt, Causes

and Remedy, (Glasgow, 1843)

REFERENCE WORKS

Dictionary ofNational Biography

Dictionary ofScientific Biography

Edinburgh Medical Graduates 1705-1866

Gore's Directory Liverpool 1849

289



Post Office Directoryfor Edinburgh
Post Office Annual Directoryfor Glasgow

Oliver and Boyd's New Edinburgh Almanac

The Waterloo Directory ofScottish Newspapers and Periodicals 1800-1900

Wellesley Index to Victorian Periodicals 1824-1900

SECONDARY SOURCES

Ackerknecht, E.H., 'Anticontagionism between 1821 and 1867', Bulletin of the History

ofMedicine, 22, (1948)

The History and Geography of the Most Important Diseases, (New

York, 1965)

Ackroyd, W.R., 'Definition of Different Degrees of Starvation' in G.Blix, Y.Hofvander,

B.Vahlquist, (eds.), Famine: A Symposium dealing with Nutrition and Relief

Operations in Times ofDisaster, (Uppsala, 1971)
The Conquest ofFamine, (London, 1974)

Adams, I.H., The Making ofUrban Scotland, (London, 1978)

Alamgir, M., 'An Approach towards a Theory of Famine' in J.R.K.Robson, (ed.),

Famine, its Causes, Effects and Management, (New York, 1981)

Allan, CM., 'The Genesis of British Urban Development with special reference to

Glasgow', Economic History Review, 18, (1965)

Anon., The Aged Poor: Centenary of the House of Refuge, Queensberry House 1832-

1932, (Edinburgh, 1932)

Anon., Annals ofthe Royal Statistical Society, (London, 1934)

Antia, F.P., Clinical Dietetics and Nutrition, (London, 1973)

Bang, F.B., 'The Role of Disease in the Ecology of Famine' in J.R.K.Robson, (ed.),

Famine, its Causes, Effects and Management, (New York, 1981)

Barker, T.C., 'Nineteenth century diet: some twentieth century questions' in T.C.Barker,

J.C.McKenzie and J.Yudkin, (eds.), Our Changing Fare, (London, 1966)

Basu, T.K., and J.W.Dickerson, Vitamins in Human Health and Disease, (Wallingford,

290



1996)

Beck, M.E., 'Nutritional Effects on the Pathogen Genome and Phenotypic Expression of

Disease', in M.E.Gershwin, J.B.German and C.L.Keen, (eds), Nutrition and

Immunology: Principles and Practice, (Totowa, N.J., 2000)

Beith, M., Healing Threads: Traditional Medicine of the Highlands and Islands,

(Edinburgh, 1995)

Bernal, J.D., Science in History, (London, 1954)

Blake, P.A., 'Historical Perspectives on Pandemic Cholera', in I.K.Wachsmuth,

P.A.Blake, 0.Olsvik, (eds.), Vibrio Cholerae and Cholera: Molecular to Global

Perspectives, (Washington, 1994)

Blackden, S., 'The Poor Law and Health: A Survey of Parochial Medical Aid in

Glasgow, 1845-1900' in T.C.Smout, (ed.), The Search for Wealth and Stability,

(London, 1979)

Bourke, P.M.A., 'Emergence of the Potato Blight, 1843-46', Nature, 203, (1964)

Briggs, A., 'Cholera and Society in the 19th Century', Past and Present, number 19,

(1961)

Brock, W.H., Justus von Liebig. The Chemical Gatekeeper, (Cambridge, 1997)

Brown, K.H., 'Application and Interpretation of Commonly Used Nutritional

Assessment Techniques' in M.E.Gershwin, J.B.German and C.L.Keen, (eds),
Nutrition and Immunology: Principle and Practice, (Totowa, N.J., 2000)

Brown, S.J., 'The Disruption and Urban Poverty: Thomas Chalmers and the West Port

Operation in Edinburgh, 184447', Records of the Scottish Church History

Society, 20, (1980)

Thomas Chalmers and the Godly Commonwealth in Scotland, (Oxford, 1982)

Burnett, J., Plenty and Want: A Social History of Diet in England from 1815 to the

Present Day, (London, 1966)

Bynum, W.F., 'Cullen and the Study of Fevers in Britain 1760-1820', Medical History,

Supplement 1,(1981)

Cameron, J., The Gaelic Names ofPlants, (Edinburgh, 1883)

Campbell, R.H., 'Diet in Scotland; an Example of Regional Variation' in T.C.Barker,

291



J.C.McKenzie and J.Yudkin, (eds.), Our Changing Fare, (London, 1966)
Carmichael, A.G., 'Infection, Hidden Hunger, and History', in R.I.Rotberg, and

T.K.Rabb, (eds.), Hunger and History: The Impact of Changing Food Production

and Consumption Patterns on Society, (Cambridge, 1985)

Carpenter, K., The History ofScurvy and Vitamin C, (Cambridge, 1986)

Cartwright, F.F., Disease and History, (New York, 1972)

Castiglioni, A., History ofMedicine, (New York, 1947)

Chandra, R.K., 'Foreword' in M.E.Gershwin, J.B.German and CL.Keen, (eds),
Nutrition and Immunology: Principle and Practice, (Totowa, N.J., 2000)

Checkland, O., Philanthropy in Victorian Scotland: Social Welfare and the Voluntary

Principle, (Edinburgh, 1980)
'Local Government and the Health Environment' in O.Checkland and M.Lamb,

(eds.), Health Care as Social History, the Glasgow Case, (Aberdeen, 1982)
'Chalmers and William Pulteney Alison: A Conflict of Views on Scottish Social

Policy' in A.C.Cheyne (ed.), The Practical and the Pious, (Edinburgh, 1985)

Chitnis, A.C., The Scottish Enlightenment and Early Victorian English Society,
(London, 1986)

Christie, A.B., Infectious Diseases: Epidemiology and Clinical Practice, (Edinburgh,
1980)

Clark, P., Daunton, M., and Palliser, D.M., (eds.), The Cambridge Urban History of
Britain, (Cambridge, 2000)

Collins, E.J.T., 'Dietary Change and Cereal Consumption in Britain in the Nineteenth

Century', Agricultural History Review, 23, (1975)

Colwell, R.R. and Huq, A., 'Vibrios in the Environment: Viable but Non Culturable

Vibrio cholerae', in I.K.Wachsmuth, P.A.Blake, 0.Olsvik, (eds.), Vibrio Cholerae

and Cholera: Molecular to Global Perspectives, (Washington, 1994)

Comrie, J.D., History ofScottish Medicine, (London, 1932)

Conferees, 'The Relationship of Nutrition, Disease and Social Conditions' in

R.I.Rotberg and T.K.Rabb, (eds.), Hunger and History. The Impact of Changing
Food Production and Consumption Patterns on Society, (Cambridge, 1985)

292



Craig, W.S., History ofthe Royal College ofPhysicians ofEdinburgh, (Oxford, 1976)

Crawford, E.M. 'Subsistence Crises and Famines in Ireland: A Nutritionist's View', in

E.M. Crawford, (ed.), Famine: the Irish Experience 900-1900, (Edinburgh, 1989)

Creighton, C, A History of Epidemics in Britain, (London, 1965, reprint of edition of

1891)

Cullen, M.J., The Statistical Movement in Early Victorian Britain, (New York, 1975)
'The Making of the Civil Registration Act of 1836', Journal of Ecclesiastical

History, 25, (1979)

Daly, M., The Famine in Ireland, (Dundalk, 1985)

Davidson, Sir Stanley, The Principles and Practice ofMedicine, (Edinburgh, 1961)

Davidson, Sir Stanley, R.Passmore, J.F.Brock and A.S.Truswell (eds), Human Nutrition

and Dietetics, (Edinburgh, 1975)

De, S.N., Cholera: Its Pathology and Pathogenesis, (Edinburgh, 1961)

Devine, T.M., The Great Highland Famine: Hunger, Emigration and the Scottish

Highlands in the Nineteenth Century, (Edinburgh, 1988)

'Scottish Farm Service in the Agricultural Revolution' in T.M.Devine (ed.),

Farm Servants in Lowland Scotland 1770-1914, (Edinburgh, 1984)

'Urbanisation' in T.M.Devine and R.Mitchison (eds.), People and Society in

Scotland 1760-1830, volume 1, (Edinburgh, 1988)

De Waal, A., Famine that Kills: Darfur, Sudan 1984-85, (Oxford, 1989)

Dingwall, H., A History ofScottish Medicine: Themes and Influences, (Edinburgh, 2002)

Drummond, J.C, and Wilbraham, A., The Englishman's Food: A History of Five

Centuries ofEnglish Diet, (London, 1957)

Durey, M., The Return ofthe Plague: British Society and the Cholera 1831-2, (Dublin,

1979)

Dyos, HJ., and Wolff, M., (eds.) The Victorian City, (London, 1973)

Eastwood, M., Principles ofHuman Nutrition, (London, 1997)

Evans, R.J., Death in Hamburg: Society and Politics in the Cholera Years 1830-1910,

(London, 1987)

'Cholera in nineteenth-century Europe' in T.Ranger and P.Slack, (eds.),

293



Epidemics and Ideas, (Cambridge, 1992)

Eyler J.M., Victorian Social Medicine: The Ideas and Methods of William Farr,

(Baltimore, 1979)

Ferguson, T., The Dawn ofScottish Social Welfare, (Edinburgh, 1948)

Ferguson, W., Scotland: 1689 to the Present, (Edinburgh, 1968)

Fenton, A., Scottish Country Life, (East Linton, 1999)

Filby, F.A., A History ofFood Adulteration and Analysis, (London, 1934)

Finer, S.E., The Life and Times ofSir Edwin Chadwick, (London, 1952)

Findlay, W.M., Oats, (Edinburgh, 1956)

Flinn, M.W., (ed.), Scottish Population History, (Cambridge, 1977)

(ed.) Report on the Sanitary Condition of the Labouring Population of Great

Britain by Edwin Chadwick 1842, (Edinburgh, 1965)

Floud, R., Wächter, K. and Gregory, A., Height, Health and History, (Cambridge, 1990)

Fraker, P., 'Impact of Nutritional Status on Immune Integrity' in M.E.Gershwin,

J.B.German and C.L.Keen, (eds), Nutrition and Immunology: Principles and

Practice, (Totowa, N.J., 2000)

Fräser, W.H. and Maver, I., 'The Social Problems of the City' in W.H.Fraser and I.

Maver (eds.), Glasgow Vol. II: 1830 to 1912, (Manchester, 1996)

French, E.B., 'Infectious Diseases' in Sir Stanley Davidson, (ed.). The Principles and

Practice ofMedicine, (Edinburgh, 1961)

Galloway, P.R., 'Annual Variations in deaths by age, deaths by cause, prices and

weather in London, 1670-1830 ', Population Studies, 39, (1985)

Galperin, C, Fernandes, G., Oliveira, R.M., and Gershwin, M.E., 'Nutritional

Modulation of Autoimmune Diseases' in M.E.Gershwin, J.B.German and

C.L.Keen, (eds), Nutrition and Immunology: Principles and Practice, (Totowa,

N.J., 2000)

Gantt, W.H.,' AMedical Review of Soviet Russia', British Medical Journal, (4 July

1936)

Garnsey, P., 'Responses to Food Crises in the Ancient Mediterranean World', in

L.F.Newman, (ed.), Hunger in History, (Oxford, 1990)

294



Gauldie, E., The Scottish Country Miller 1700-1900, (Edinburgh, 1981)

Gershwin, M.E., German, J.B., and Keen, C.L., 'Preface' in M.E.Gershwin, J.B.German

and C.L.Keen, (eds.), Nutrition and Immunology: Principles and Practice,

(Totowa, N.J., 2000)

Glass, D.V., Numbering the People, (Farnborough, 1973)

Goldman, L., 'Statistics and the Science of Society in Early Victorian Britain; An

Intellectual Context for the General Register Office', Social History ofMedicine,

4,(1991)

Gordon, A., Death isfor the Living, (Edinburgh, 1984)

Gordon, E., 'Women's Spheres' in W.H.Fraser and R.J.Morris (eds.), People and Society

in Scotland, volume II: 1830-1914, (Edinburgh, 1990)

Gordon, G., 'The Changing City' in G.Gordon, (ed.), Perspectives of the Scottish City,

(Aberdeen, 1985)

'Victorian Edinburgh', Scotia, 6, (1982)

Gordon, G., and B.Dicks, (eds.), Scottish Urban History, (Aberdeen, 1983)

Gourvish, T.R., 'The Cost of Living in Glasgow in the Early Nineteenth Century',

Economic History Review, 25, (1972)

Gray, M., The Fishing Industries ofScotland, 1790-1914, (Oxford, 1978)

'The Processes of Agricultural Change in the North-East, 1790-1870', in L.

Leneman (ed.), Perspectives in Scottish Social History, (Aberdeen, 1988)

Gray, R.Q., The Labour Aristocracy in Victorian Edinburgh, (Oxford, 1976)

Greenwood, M., Medical Statisticsfrom Graunt to Farr, (Cambridge, 1948)

Guha, S., 'The Importance of Social Intervention in England's Mortality Decline: The

Evidence Reviewed ', Social History ofMedicine, 7, (1994)

Halstead, C.H., 'Evaluating Malnutrition' in M.E.Gershwin, J.B.German and C.L.Keen,

(eds.), Nutrition and Immunology: Principles and Practice, (Totowa, N.J., 2000)

Hamlin, C, Public Health and Social Justice in the Age of Chadwick, (Cambridge,

1998)

'Environmental Sensibility in Edinburgh, 1939-1840, the "Fetid Irrigation"

Controversy', Journal ofUrban History, 20, (1994)

295



Hardy, A., 'Water and the Search for Public Health in London in the Eighteenth and
Nineteenth Centuries', Medical History, 28, (1984)
'Urban Famine or Urban Crisis? Typhus in the Victorian City', Medical History,

32, (1988)

The Epidemic Streets: Infectious Disease and the Rise of Preventive Medicine

1856-1900, (Oxford, 1993)

'Relapsing F ever' i n K .F.Kiple, (ed.), The Cambridge World History ofHuman

Disease, (Cambridge, 1993)
Health and Medicine in Britain since 1860, (Basingstoke, 2001)

Harper, A.E., 'Defining the Essentiality of Nutrients' in M.E.Shils, J.A.Olson, M.Shike

and A.C.Ross, (eds.), Modern Nutrition in Health and Disease, (Baltimore, 1999)
den Hartog, A.P., 'Modern nutritional problems and historical nutrition research, with

special reference to the Netherlands' in HJ.Teutberg, (ed.), European Food

History, (Leicester, 1992)

Hassan, J.A., 'The landed estate, paternalism and the coal industry in Midlothian 1800-

1880', Scottish Historical Review, 59, (1980)

Heymsfield, S.B., Baumgartner, R.N and S-F Pan, 'Nutritional Assessment of

Malnutrition by Anthropometric Methods' in M.E.Shils, J.A.Olson, M.Shike and

A.C.Ross, (eds.), Modern Nutrition in Health and Disease, (Baltimore, 1999)
Hilton, B., The Age of Atonement: The Influence of Evangelicalism on Social and

Economic Thought, 1795-1865, (Oxford, 1988)

Hobsbawm, E.J., Industry and Empire, (Harmondsworth, 1968)
'The British Standard of Living 1790-1850', Economic History Review, 10,

(1957)

Howe, G.M., Man, Environment and Disease in Britain: A Medical Geography of
Britain through the Ages, (Harmondsworth, 1972)

Hugh, R., 'Nomenclature and Taxonomy of Vibrio cholerae Pacini 1854 and Vibrio El

Tor Pribram 1933' in Proceedings of the Cholera Research Symposium,

(Washington, 1965)

Hughes,R.E., 'Scurvy', in K.F.Kiple and K.C.Ornelas, (eds.), The Cambridge World

296



History ofFood, (Cambridge, 2000)

Hutchison, I.G.C.,^ Political History ofScotland 1832-1924: Parties, Elections and

Issues, (Edinburgh, 1986)

Jacob, R.A., 'Vitamin C in M.E.Shils, J.A.Olson, M.Shike and A.C.Ross, (eds.),
Modern Nutrition in Health and Disease, (Baltimore, 1999)

Jacyna, L.S., Philosophic Whigs: Medicine, Science and Citizenship in Edinburgh 1789-

1848, (London, 1994)

Jolly, CA., and Femandes, G., 'Protein Energy Malnutrition and Infectious Disease' in

M.E.Gershwin, J.B.German and C.L.Keen, (eds), Nutrition and Immunology:

Principles and Practice, (Totowa, N.J., 2000)

Kamminga, H., and Cunningham, A., 'Introduction: The Science and Culture of

Nutrition, 1840-1940' in H.Kamminga and A.Cunningham, (eds.), The Science

and Culture ofNutrition, 1840-1940, (Atlanta, Georgia, 1995)

Kamminga, H., 'Nutrition for the People, or the Fate of Jacob Moleschott's Contest for a

Humanist Science' in H.Kamminga and A.Cunningham, (eds.), The Science and

Culture ofNutrition, 1840-1940, (Atlanta, Georgia, 1995)

Kayser, C.A. and Hill, W.E., 'Toxigenic Vibrio Cholerae 01 in Food and Water', in

I.K.Wachsmuth, P.A.Blake, 0.Olsvik, (eds.), Vibrio Cholerae and Cholera:

Molecular to Global Perspectives, (Washington, 1994)

Kellett, J.R., 'The Social Costs of Mortality in the Victorian City' in A.Slaven and

D.H.Aldcroft, (eds.), Business, Banking and Urban History, (Edinburgh, 1982)

Kim, J.M., 'Nutrition and the Decline of Mortality' in K.F.Kiple and K.C.Ornelas,

(eds.), The Cambridge World History ofFood, (Cambridge, 2000)

Kinealy, C, A Death Dealing Famine, (London, 1997)

Kinealy, C. and Mac Atasney, G., The Hidden Famine: Poverty, Hunger and

Sectarianism in Belfast 1840-1850, (London, 2000)

King, J.C, 'Specific Nutrient Requirements' in M.E.Gershwin, J.B.German and

C.L.Keen, (eds), Nutrition and Immunology, (Totowa, N.J., 2000)

Kitchen, A.H. and Passmore, R., The Scotsman's Food, (Edinburgh, 1949)

Knox, W'., Industrial Nation, (Edinburgh, 1999)

297



Langford, C.E. and Legsomburana, U., 'Virulence Factors of Choleragenic Vibrios',

Proceedings ofthe Cholera Research Symposium, (Washington, 1965)

LeBaron, C.W. and Taylor, D.W., 'Typhoid Fever' in K.F.Kiple, (ed.), The Cambridge

World History ofHuman Disease, (Cambridge, 1993)

Lee, C.H., British Regional Employment Statistics 1841-71, (Cambridge, 1978)

Levitt, L, (ed.), Government and Social Conditions in Scotland 1845-1919, (Edinburgh,

1988)

Levitt, I. and Smout, T.C., The State ofthe Scottish Working Class in 1843, (Edinburgh,

1979)

Lis, C, and Soly, H., 'Food Consumption in Antwerp between 1807 and 1859: A

Contribution to the Standard of Living Debate', Economic History Review, 30,

(1977)

Livi-Bacci, M., Population and Nutrition: An Essay in European Demographic History,

(Cambridge, 1991)

Lloyd, C. and Coulter, J.L.S., Medicine and the Navy 1200-1900, volume 3, 1714-1815,

(Edinburgh, 1961)

Lowenberg, M.E., Food and Man, (New York, 1974)

Luckin, W., 'Death and survival in the city: approaches to the history of disease', Urban

History Yearbook, (1980)

'States and Epidemic Threat', Bulletin of the Society for the Social History of

Medicine, 34, (1984)

'Evaluating the sanitary revolution: typhus and typhoid in London' in R.Woods

and J.Woodward, (eds.), Urban Disease and Mortality in Nineteenth Century

England, (London, 1984)

Lunn, P.G., 'Nutrition, Immunity and Infection' in R.Schofield, D.Reher and A.Bideau,

(eds.), The Decline ofMortality in Europe, (Oxford, 1991)

Lynch, M., Scotland: A New History, (London, 1991)

Lythe, S.G.E, and Butt, J., An Economic History of Scotland 1100-1939, (Glasgow,

1975)

MacArthur, Sir W., 'Medical History of the Famine' in R.Dudley Edwards and

298



T.Desmond Williams, (eds.), The Great Famine: Studies in Irish History 1845-52,

(Dublin, 1962)

McCaffrey, J., 'Thomas Chalmers and Social Change', Scottish Historical Review, 60,

(1981)

McCollum, E.V., A History ofNutrition, (Boston, 1957)

MacDonald, D.F., Scotland's Shifting Population 1770-1850, (Glasgow, 1937)

MacFarlane, A., Gaelic Names ofPlants, (Inverness, 1928)

Machin, G.I.T., Politics and the Church in Great Britain 1832-1868, (Oxford, 1977)

McKeown, T., The Modern Rise ofPopulation, (London, 1976)

McKenzie, J.C., 'The Composition and Nutritional Value of Diets i n M anchester and

Dukinfield 1841', Transactions of the Lancashire and Cheshire Antiquarian

Society, 72, (1962)

McLaren, D.S., 'Clinical Manifestations of Human Vitamin and Mineral Disorders: A

Resume' in M.E.Shils, J.A.Olson, M.Shike and A.C.Ross, (eds.), Modern

Nutrition in Health and Disease, (Baltimore, 1999)

McLaren, D.S. and Frigg, M., (eds.), Sight and Life Manual on Vitamin A Deficiency

Disorders, (Basel, 2001)

MacLeod, D., 'Thomas Chalmers and Pauperism' in S.J.Brown and M.Fry (eds.),
Scotland in the Age ofthe Disruption, (Edinburgh, 1993)

Marmion, B.P., 'Rickettsial diseases of man and animals' in G.Smith, (ed.), Topley and

Wilson's Principles of Bacteriology, Virology and Immunology, volume 3,

(London 1983-84)

Martin, G.H., 'Introduction' in G.Bell, Day and Night in the Wynds ofEdinburgh and

Blackfriars' Wynd Analyzed, (Wakefield, 1973, reprint of editions of 1849 and

1850)

Marwick, W.H., Economic Developments in Victorian Scotland, (Edinburgh, 1936)
A Short History ofLabour in Scotland, (Edinburgh, 1967)

'Municipal Politics in Victorian Edinburgh', Book ofthe Old Edinburgh Club, 33,

(1969)

Mather, F.C., 'The General Strike of 1842' in R.Quinault and J.Stevenson (eds.),

299



Popular Protest and Public Order, (London, 1974)

Meiklejohn, A.P., 'Nutritional Disorders' in Sir Stanley Davidson (ed.), The Principles
and Practice ofMedicine, (Edinburgh, 1961)

Mechie, S., The Church and Scottish Social Development 1780-1870, (Oxford, 1960)

Mims, CA., The Pathogenesis ofInfectious Disease, (London, 1977)

Mintz, E.D., Popovic, T. and Blake, P.A. 'Transmission of Vibrio Cholerae 01', in

LBLWachsmuth, P.A.Blake, 0.Olsvik, (eds.), Vibrio Cholerae and Cholera:

Molecular to Global Perspectives, (Washington, 1994)

Mitchell, B.R. with P.Deane, (eds.), An Abstract of British Historical Statistics,

(Cambridge, 1962)

Mitchison, R., 'Malnutrition in Scotland since 1700, and its Social Consequences',
Bulletin ofthe Societyfor the Social History ofMedicine, 38, (1986)

Mokyr, J., 'The Industrial Revolution and the New Economic History' in J.Mokyr, (ed.),
The Economics ofthe Industrial Revolution, (London, 1985)

. Why Ireland Starved, (London, 1985)

Moon, G., Gould, M., et al, Epidemiology: An Introduction, (Buckingham, 2000)

Moore, Sir William, A Manual of Family Medicine and Hygiene for India, (London,

1903)

Morrell, J. and Thackray, A., Gentlemen of Science: Early Years of the British

Associationfor the Advancement ofScience, (Oxford, 1981)

Morris, J.N., Uses ofEpidemiology, (Edinburgh, 1975)

Morris, R.J., Cholera 1832: The Social Response to an Epidemic, (London, 1976)

'Voluntary Societies and British Urban Elites, 1750-1850: An Analysis',

HistoricalJournal, 26, 1, (1983)

'Urbanisation and Scotland' in W.H.Fraser and R.J.Morris, (eds.), People and

Society in Scotland 1830-1914, (Edinburgh, 1990)

'Philanthropy and Poor Relief in 19th Century Edinburgh' in Melanges de L' Ecole

Francaise de Rome, 3, (1999)

Morris, R.J. and Rodger, R., (eds.), The Victorian City, (London, 1993)

Muraskin, W., 'Nutrition and Mortality Decline: Another View' in K.F.Kiple and

300



KLCOrnelas, (eds.), The Cambridge World History ofFood, (Cambridge, 2000)

Murray, N., The Scottish Handloom Weavers 1790-1850, (Edinburgh, 1978)

Muter, W., 'Light, Heat, Power and Water' in Studies in the Development ofEdinburgh,
(London and Edinburgh, 1939)

Neal, F., Black '47: Britain and the Famine Irish, (Basingstoke, 1998)

Neff, W.F., Victorian Working Women, (London, 1966)

Nichol, B.M., 'Causes of Famine in the Past and in the Future' in G.Blix, Y.Hofvander

and B.Vahlquist, (eds.), Famine: A Symposium dealing with Nutrition and Relief
Operations in Times ofDisaster, (Uppsala, 1971)

Oddy, DJ., 'The Paradox of diet and health: England and Scotland in the nineteenth and

twentieth centuries' in A.Fenton, (ed.), Order and Disorder: The Health

Implications of Eating and Drinking in the Nineteenth and Twentieth Centuries,

(East Linton, 2000)

'Food in nineteenth century England: nutrition in the first urban society' in

Proceedings ofthe Nutritional Society, 27, (1970)

Oddy, DJ., and Burnett, J. 'British Diet since industrialisation: a bibliographical study'
in HJ.Teuteberg, (ed.), European Food History, (Leicester, 1992)

Ö'Gräda, C, The Great Irish Famine, (London, 1989)

Orange, A.D., 'The Beginnings of the British Association 1 831-1851' inR.MacLeod

and P.Collins, (eds.), The Parliament ofScience, (Northwood, 1981)

Parker, M.T., 'Enteric infections: typhoid and paratyphoid fever' in G.Smith, (ed.),

Topley and Wilson's Principles of Bacteriology, Virology and Immunology,
volume 3, (London 1983-84)

Parry, W.H.., Communicable Diseases, (London, 1982)

Pasigan, T.P., 'Studies on the Viability of El Tor Vibrios in Contaminated Foodstuffs,

Fomites and Water', Proceedings of the Cholera Research Symposium,

(Washington, 1965)

Patrick, A., The Enteric Fevers, 1800-1920, Sydney Watson Smith Lecture, 1954,

(Edinburgh, 1955)

Paul, A.A. and Southgate, D.A.T., (eds.), McCance and Widdowson 's The Composition

301



ofFoods, (London, 1978)

Payne, P.L., (ed.), Studies in Scottish Business History, (London, 1967)

Felling, M., Cholera, Fever and English Medicine, 1825-1865, (Oxford, 1978)

Petty, C, and Rivers, J., 'Problems in Assessing Nutritional Status in Historical Studies',

Bulletin ofthe Societyfor the Social History ofMedicine, 38, (1986)

Pickstone, J., 'Dearth, dirt and fever epidemics: rewriting the history of British public

health,' in T.Ranger and P.Slack, (eds.,), Epidemics and Ideas, (Cambridge, 1992)

Pinchbeck, I., Women Workers and the Industrial Revolution 1750-1850, (London,

1930)

Pollitzer, R., Cholera, (Geneva, 1959)

'Cholera Advances in Historical Perspective', Proceedings of the Cholera

Research Symposium, (Washington, 1965)

Porter, R., The Greatest Benefit to Mankind: A Medical History of Humanity from

Antiquity to the Present, (London, 1999)

Post, J.D., The Last Great Subsistence Crisis in the Western World, (Baltimore, 1977)
'Nutritional Status and Mortality in Eighteenth-century Europe' in L.F.Newman,

(ed.), Hunger in History, (Cambridge, Massachusetts, 1990)

Powell, J., Borchers, A.T., Yoshida, S. and Gershwin, M.E., 'Evaluation of the Immune

System in the Nutritionally At-Risk Host' in M.E.Gershwin, J.B.German and

C.L.Keen, (eds), Nutrition and Immunology: Principles and Practice, (Totowa,

N.J., 2000)

Pullan, B., 'Plague and Perceptions of the Poor in Early Modern Italy' in T.Ranger and

P.Slack, (eds.), Epidemics and Ideas, (Cambridge, 1992)

Razell, P.E., 'An Interpretation of the Modern Rise of Population in Europe a

Critique', Population Studies, 28, (1974)

Richards, E., 'Women in the British Economy since about 1700: An Interpretation'

History, 59, (1974)

'The Last Scottish Food Riots' in Past and Present, Supplement 6, (1982)
'Patrick Sellar and his World', Transactions of the Gaelic Society of Inverness,

61,(1998-2000)

302



Richardson, B.W., 'John Snow, M.D., A Representative of Medical Science and Art of

the Victorian Era', Snow on Cholera being a Reprint oftwo Papers by John Snow

together with a Biographical Memoir, (New York, 1965)

Richardson, S.H., 'Host Susceptibility', in I.K.Wachsmuth, P.A.Blake, 0.Olsvik, (eds.),
Vibrio Cholerae and Cholera: Molecular to Global Perspectives, (Washington,

1994)

Riley, J.C, 'Height, Nutrition, and Mortality Risk Reconsidered', Journal of

Interdisciplinary History, 24: 3, (1994)

Ritchie, A.W., 'Social Conditions in the Nineteenth Century' in Studies in the

Development ofEdinburgh, (London and Edinburgh, 1939)

Robertson, C.J.A., The Origins of the Scottish Railway System 1772-1844, (Edinburgh,

1983)
.

Robertson, D., 'Local Government in the Nineteenth Century', in Studies in the

Development ofEdinburgh, (London and Edinburgh, 1939)

Rodger, R., The Transformation of Edinburgh: Land, Property and Trust in the

Nineteenth Century, (Cambridge, 2001)

'Employment, Wages and Poverty in the Scottish Cities 1841-1914' in G.Gordon,

(ed.), Perspectives ofthe Scottish City, (Aberdeen, 1985)

Rosenberg, C.E., Explaining epidemics and other studies in the history of medicine,

(Cambridge, 1992)

Rotberg, R.I. and Rabb, T.K., 'The Relationship of Nutrition, Disease and Social

Conditions: A Graphical Presentation' in RJ.Rotberg, and T.K.Rabb, (eds.),

Hunger and History: The Impact of Changing Food Production and Consumption
Patterns on Society, (Cambridge, 1985)

Rucker, R., 'Vitamins' in M.E.Gershwin, J.B.German and C.L.Keen, (eds), Nutrition

and Immunology: Principles and Practice, (Totowa, N.J., 2000)
'Vitamins: Overview and Metabolic Function' in M.E.Gershwin, J.B.German and

C.L.Keen, (eds), Nutrition and Immunology: Principles and Practice, (Totowa,

N.J., 2000)

Salaman, R.N., The History and Social Influence ofthe Potato, (Cambridge, 1949)

303



Schofield, R., 'Family Structure, demographic behaviour and economic growth' in

Walter, J a ndR.Schofield, (eds), Famine, disease and the social order in early
modern society, (Cambridge, 1991)

Scrimshaw, N.S., Taylor, C.E., and Gordon, J.E., Interactions ofNutrition and Infection,
(Geneva, 1968)

Scrimshaw, N.S., 'Interaction of Nutrition and Infection', American Journal ofMedical

Science, 237, (1959)

Sen, A., Poverty and Famines, (Oxford, 1981)

Sheppard, R. and Newton, E., The Story ofBread, (London, 1957)

Shapin, S., 'Phrenological Knowledge and the Social Structure of Early Nineteenth-

Century Edinburgh', Annals ofScience, 32 (1975)

Sigerist, H.E., Landmarks in the History ofHygiene, (London, 1956)

Sinclair, Sir J., (ed.), The Statistical Account of Scotland 1791-1799, volume n, The

Lothians, with an introduction by T.C. Smout, (Wakefield, 1975)

Smith, D.C., 'Medical Science, Medical Practice and the Emerging Concept of Typhus
in Mid-Eighteenth Century Britain', Medical History, Supplement 1, (1981)

Smith, F.B., The People's Health 1830-1910, (London, 1979)

Smith, G.D., Dorling, D. and Shaw, M., Poverty, Inequality and Health in Britain 1800-

2000, (Bristol, 2001)

Smith, P.J., 'The Foul Burns of Edinburgh: Public Health Attitudes and Environmental

Change', Scottish Geographical Magazine, 91, (1975)

Smith, T.B., 'Master and Servant' in G.Campbell H.Paton (ed.), An Introduction to

Scottish Legal History, (Edinburgh, 1958)

Smout, T.C, 'Aspects of Sexual Behaviour in Nineteenth century Scotland' in A.A.

MacLaren, (ed.), Social Class in Scotland: Past and Present, (Edinburgh, 1976)
'Famine and Famine Relief in Scotland' in L.Cullen and T.C.Smout, (eds.),

Comparative Aspects of Scottish and Irish Economic and Social History,

(Edinburgh, 1977)

Social Conditions in Scotland in the 1840s, (Dundee, 1980)

Solomons, N.W. and Keusch, G.T., 'Clinical Issues' in M.E.Gershwin, J.B.German and

304



C.L.Keen, (eds), Nutrition and Immunology: Principles and Practice, (Totowa,

N.J., 2000)

Solomons, N.W. and Keusch, G.T., 'Childhood Illnesses: Vaccinations and Nutritional

Status' in M.E.Gershwin, J.B.German and C.L.Keen, (eds), Nutrition and

Immunology: Principles and Practice, (Totowa, N.J., 2000)

Speck, R.S., 'Cholera' in K.F.Kiple, (ed.), The Cambridge World History of Human

Disease, (Cambridge, 1993)

Stewart, C.P., 'Scurvy in the Nineteenth Century and After' in C.P.Stewart and

D.Guthrie, (eds.), Lind's Treatise on Scurvy, (Edinburgh, 1953)

Stewart, C.P. and Guthrie, D., (eds.), Lind's Treatise on Scurvy, (Edinburgh, 1953)

Stott, R., 'William Cullen and Edinburgh Medicine: A Reappraisal', Bulletin of the

Society ofthe History ofMedicine, 38, (1986)

Szreter, S., 'Mortality and Public Health, 1815-1914', in A.Digby, C.Feinstein and

D.Jenkins, (eds.), New Directions in Economic and Social History, volume 2,

(1992)

'The Importance of Social Intervention in Britain's Mortality Decline c. 1850-

1914: a Re-interpretation of the Role of Public Health', Social History of

Medicine, 1, (1988)

'Mortality in England in the Eighteenth and the Nineteenth Centuries: A Reply to

Sumit Guha', Social History ofMedicine, 7, (1994).

Szu, S.C, Gupta, R. and Robbins, J.B., 'Induction of Serum Vibriocidal Antibodies by

O-Specific Polysaccharide-Protein Conjugate Vaccines for Prevention of

Cholera' in I.K.Wachsmuth, P.A.Blake, 0.Olsvik, (eds.), Vibrio Cholerae and

Cholera: Molecular to Global Perspectives, (Washington, 1994)

Tait, H.P., A Doctor and Two Policemen: The History ofEdinburgh Health Department

1862-1974, (Edinburgh, 1974)

Tarn, J.N., Working Class Housing in Nineteenth Century Britain, (London, 1971)
Five Per Cent Philanthropy: An Account ofHousing in Urban Areas between 1840

and 1914, (Cambridge, 1974)

Tauxe, R., Blake, P., Olsvik, 0 and Wachsmuth, I.K., 'The Future of Cholera:

305



Persistence, Change, and an Expanding Research Agenda' in I.K.Wachsmuth,

P.A.Blake, 0. Olsvik, (eds.), Vibrio Cholerae and Cholera: Molecular to Global

Perspectives, (Washington, 1994)

Taylor, C.E., 'Synergy among Mass Infections, Famines, and Poverty', in R.I. Rotberg,

and T.K.Rabb, (eds.), Hunger and History: The Impact of Changing Food

Production and Consumption Patterns on Society, (Cambridge, 1985)

Temkin, O., The Double Face of Janus and other Essays in History of Medicine,

(Baltimore, 1977)

Teuteberg, H.J., 'Agenda for a comparative European history of diet', in H.J.Teuteberg,

(ed.), European Food History: A Research Review, (Leicester, 1992)

Thomas, J., Scotland: The Lowlands and the Borders, Volume VI, A Regional History of

the Railways ofGreat Britain, (Newton Abbot, 1971)

Treble, J.H., Urban Poverty in Britain 1830-1914, (London, 1979)

Troyer, D.A., and Fernandes, G., 'Caloric Intake; Sources, Deficiencies, and Excess

An Overview' in M.E.Gershwin, J.B.German and C.L.Keen, (eds), Nutrition and

Immunology: Principles and Practice, (Totowa, N.J., 2000)

Turner, A.L., Story ofa Great Hospital, (Edinburgh, 1979, facsimile of edition of 1937)

Underwood, E.A., 'The History of Cholera in Great Britain', Proceedings of the Royal

Society ofMedicine, 41, (1948)

Voth, H -J., 'Height, Nutrition, and Labour: Recasting the "Austrian Model'", Journal

ofInterdisciplinary History, 25, (1995)

Walter, J. and Schofield, R., 'Famine, disease and crisis mortality in early modern

society' in J.Walter and R.Schofield, (eds.), Famine, disease and the social order

in early modern society, (Cambridge, 1991)

Wasson, T., (ed.), Nobel Prize Winners: An H. W. Wilson Biographical Dictionary, (New

York, 1987)

Watkins, S.C. and van de Walle, E. 'Nutrition, Mortality, and Population' in RJ.Rotberg

and T.K.Rabb, (eds.), Hunger and History: The Impact of Changing Food

Production and Consumption Patterns on Society, (Cambridge, 1985)

Waterlow, J.C. and Eddy, T.P., 'Water-Soluble Vitamins' in Sir Ronald Bodley Scott,

306



(ed.), Price 's Textbook ofthe Practice ofMedicine, (Oxford, 1978)

Watts, S., Epidemics and History: Disease, Power and Imperialism, (Newhaven, Conn,

1997)

Wilson, A., The Chartist Movement in Scotland, (Manchester, 1968)

Wilson, G. and Coghlan, J., 'Spirochaetal and leptospiral diseases' in G.Wilson, (ed.),

Topley and Wilson's Principles ofBacteriology, Virology and Immunity, (London,

1983-84)

Wilson G. and Smith, G., 'Diphtheria and other diseases due to corynebacteria' in G.R.

Smith, (ed.), Topley and Wilson's Principles of Bacteriology, Virology and

Immunity, (London, 1983-84)
Wilson G., 'Cholera' in G.R.Smith, (ed.), Topley and Wilson's Principles of

Bacteriology, Virology and Immunity, (London, 1983-84)

Winch, D., Malthus, (Oxford, 1987)

Withers, C.WJ, Urban Highlanders: Highland-Lowland Migration and Urban Gaelic

Culture 1700-1900, (East Linton, 1998)

Wohl, A.S., Endangered Lives: Public Health in Victorian Britain, (London, 1983)

Wood, M., The Lord Provosts ofEdinburgh 1296 to 1932, (Edinburgh, 1932)

'Survey of the Development of Edinburgh', Book ofthe Old Edinburgh Club, 34,

(1974)

Woods, R.I. and Woodward, J.H., Urban Disease and Mortality in 19th Century

England, (London, 1984)

Woodruff, A.W., 'Infections due to Rickettsiae' in Sir Ronald Bodley Scott (ed.),
Price's Textbook ofthe Practice ofMedicine, (Oxford, 1978)

Wright, L.C., Scottish Chartism, (Edinburgh, 1953)

Young, J.D., The Rousing ofthe Scottish Working Class, (London, 1979)

Young, V.R., 'Protein and Amino Acids' in M.E.Gershwin, J.B.German and C.L.Keen,

(eds), Nutrition and Immunology: Principles and Practice, (Totowa, N.J., 2000)

Youngson, A.J., The Making ofClassical Edinburgh, (Edinburgh, 1966)

Zinsser, EL, Rats, Lice & History, (London, 1985)

Zuckerman, L., The Potato, (London, 2000)

307



COMPUTER SOFTWARE

Carlson Bengston Consultants Limited, CompEat 5 Nutritional Software

UNPUBLISHED WORKS

Theses

Blackden, S., 'Development of Public Health Administration Glasgow 1842-72', PhD

thesis, University of Edinburgh, 1976

Cullen, M.J., 'Social Statistics in Britain 1830-1852', PhD thesis, University of

Edinburgh, 1971

Gordon, G., 'Status Areas of Edinburgh: A Historical Analysis', PhD thesis, University
of Edinburgh, 1971

MacDonald, H., 'Public Health Legislation and Problems in Victorian Edinburgh with

Special Reference to the Work ofDr Littlejohn as Medical Officer of Health', PhD

thesis, University of Edinburgh, 1972

MacGillivray, N., 'Medical Aspects of the Potato Famine in Scotland and Ireland in the

Nineteenth Century', MSc dissertation, University of Edinburgh, 1999

McManus, F.,' Public Health Administration in Edinburgh 1 833-1879', MLitt thesis,

University of Edinburgh, 1984

Martin, S.M.K., 'William Pulteney Alison, activist, philanthropist and pioneer of social

medicine', PhD thesis, University of St Andrews, 1997

Strachan, A.J., 'The Rural-Urban Fringe of Edinburgh: 1850-1967', PhD thesis,

University of Edinburgh, 1969

Williams, 1C, 'Edinburgh Politics: 1832-1852', PhD thesis, University of Edinburgh,
1972

308



^
" v>

j^

" Jhttjirobrmntts "

TOTBE PRESENT TIME

.wvMi:: _J^

i & Kiiui .n I'd ] In Kirkvi ami & Son
" ti-durflm ol Ilwir Iniw Him laid tlownimn

>

I'd ] In
l Ilwir Iniw

Kirkvi ami & Son
Him laid tlownimnt

"31

r> *r

r

" ;'>'
-,. J

^*5
?

rr7i7TT~ 1ft 0/

I t;-'*/w *n

yW'" \'

\

\ \ W/^- ^^ // S ft ' i^



310



0

a

a

puAM ui up o

a

0

a

a

a

0

0

a

a

a a

miß-] pajisiA 6 Iinjiqnop a

a
aujotj IB 401 P9!P

ai 'sAep ft J0i J9A9i o

a

a

a
Up 3SB0 A|U0 SS3UUJ0JJS

yoep AonBS diu.s a

a

a

0

a

a

a

SJ3l])O PUB ip }0B}UO0 l/\jd O/O

3UOU

yiv lOH/HO/o/a

pub vo/a

yivioHna/o/a

yiv lOH/s

a

yiv lOH/HO/a

J!VioH/a/a

lOHna/o/a

JIVlOH/OA/ON/a

ItW

?oH/a/ia/aA/o /ho
LunojsdBO/yiV

lOH/o/a

yiv lOH/o/s

yiv lOH/s

Hivads/a

LunoisdBO/lS/OA/O

s

Hiva ds/s

d/HlV8dS/a

Hiva dS/a/Ai/OATO

a

a/OA/o

d/S/HlVa dS/OA/O

Hiva ds/o/ s

Hiva ds/s

s

P 8 8fr-PO-22

M SZ 8f~PO"2

M W 81?-PO-f2

8f-AON-tO

M 02 8fr"PO"frZ

P PI 8i7-PO-2

PS 8t-P0-8t

P 8t-PO-8t

Pt8*-PO6t

POt 81rPO-8t

P tt 8fr-P0-Zt

P S 8fr-P0-St

M82 8t^PO-et

P e 8t-PO-60

8fr-PO-S0

I) tt 817-PO-Z2

Pfrt 8^-PO-ZZ

M Ot 8fr'PO"S2

MZt 8WOO-S2

MEt 8fr-PO-6t

M9t 8^-PO-ZZ

M9t 8t^PO-22

V Zt 81rlOO-tZ

8t-PO-8t

M 02 8t-P0-Zt

M 8 8t'-PO"Z0

^ OZ 8fr"PO"frO

pouad pajjiiupv

J9JnoqB| jo M 9C

ja>)MBij gsjj Of

jayod |Boo h o^

J3)(Bq H 2

3U0U OS

J3PB0|BOO J St

i9pod H Ofr

auou 6t

3U0U 93

9U0U ft

9U0U gt

ajnjijsojd i q t

MOpiM 2f

IUBAJ3S Zt

J3}U|Bd J Z

jajnoqBi 6

jgpunojssBjq 8t
UBUJ

SJ3M3jq J 8

JO|IB} Of

MOPIM J9mO 1/\| Z

UELUB3S iZ

j3jnoqB| S3

j3jnoqB| 9f

J3i|Bq9t

MOpiM J9U,}0UJ 01

J9>|BW90us ge

j3;u|Bd j et

uoijBdnooo aß>

jaXJBUiUMB! noo saujBp

8}bBmoo tit asoio sjs|ii(/\|

ia>UBUJSSBJ9 3S0|0 S.pjOJMBJO

puAM MJI91 f2

ajBnbs suoaßjns z

}3>PBUJSSBJ9 '3S0I0 S,Vin9

}9>|JEUJSSEJ9 3S0|0 UOIIJUJBH

IS M9N f2

JSM9N1.2

ajBßMOO 69Z

IS M3N f2

ajBßUOUBO 9S0I0 SUB||!9

m|91 A9||V SA3J0}S

IS saujBr IS Minos

yodjsa/wft

)9>UBUJSSEJ9 asoio s.pjjv

|||L|Aaqqv

ajBßuouBO f8

3}BßMOO68t

IS M9N ynoo SJ9>1|BM

m|9-| JB dlL|S UJOJJ

}3>(JB|Aj |B3iM 3|PP!IA1 asnoH ßuißpoi

)3>uBUJSSEJ9 asoio s,}jna

J3>)JBUJUMBT 22

iS M3N 30B|d SJ3>||BM fZ

}S S9U1BP

^odisa/wft

/ ssajppv

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

f\l

lAI

lAI

lAJ

n

lAI

lAI

lAI

lAI

W

xas

UBLUMOg

UBIipBTOW

uosjaiBd

jadJBH

UO}SUL|Op

UMOJa

U0SJ9U9

UBMS

UBMS

jnojiBa

UEMS

aiABO

PIBUOCPIM

sajBA

JB3UU!

IIOJJEO

xoo

yBins

Aeyoew

UBMS

ABinvow

U9M30IAI

uMoja

JJBIAI

UBMS

aUMEl

JB3UUI

aiuBUjns t

UJeqeziB Z2

Aaa 92

3UBf g2

auBf f2

3UBf 2

BJEqjEa ZZ

Ajbi/\| tZ

uosjiv 02

3UUEL|0p 6t

BiiaqBS) 8t

BZII3 Zt

auuv 9t

9UIJBmB0 St

maqBziia ft

1UB1.UI t

SBUiOm 3t

ugor tt

SSUiBp 01

gBnH 6

|9nujBS 8

>|O!JlBd Z

spWBd 9

uagdajs S

yaqoy f

pjBMpg

|J3qo^j z

uqop t

>uiBNsjy aisi



uoijBoiunujujoo peg

LUUioo peg

LULUoo peg

ajnsodxs ou

pajoa^B X|iLUBj jo pug
uogeojuniuiuoo peg

uoijBOiuniuujoo peg

pooqjnoqqßiau u| go

uogBOiuniuuioo pBg

ainsii uo|oo uoijBJ80|n

Biuoujnaud
oBb p

e uaepjeqv Luojj u uo

lBU!}S8,UnU3uSd

sjeqio puB up jobjuoo

A

A

A

A

A

A

A

A

A

A

lAld

QUO
a

a

a

a

a

a

a

a

o

a

o

a

a

o

a

ODD
a

a

a

a

a

a

a

o/a

SA/O
00

s)BLUi|qns

IS

vi p loa/is

O+VO/SA/IS

IS

IS

J!v }OH/Ndna/o/a

Nd/lS

IS

IS

is/0/a

SA/O/IS

a/is

a/is

a/is

a/is

HIV 10H//0/8
yiv

OHJ9MJ3+ VO/O/a
yiv

xoH/ia/J9L|}3 vo/a

yivioH/s

yiv lOH/s

yiv lOHa/a

yiviOH/a

s/o

UE!SJ9d /yiv lOH

PUB BO/0/8

}UaiUJB3Jl f

P 0 \ 6f~ßnV~ZZ

P Z 6f-ßnV-8l-

MZl. 6f-ßnVH

qCZ6f-ßnv-91-

MZl- 6f-Jdv-9l>

q Zl. 6f-Jdv-01-

8f-P0-ez

p e 8t~po-zz

P Z 8f-P0-ZZ

PZ 6t-ßnv-6l-

P 9 6f-ßnv-Z

P 9 6fr-ßnv-frZ

P C 6f-ßnvt' l>

P 2 61^-ßnv-Ol.

q IZ 61rßnv-|>t

P Z l> 6f"ßnV"f 1-

P Z 6f-JeiAl-8Z

P 6 81--PO-90

P P 2P-PO-9Z

P 9 8t-PO-ZZ

8f-PO-9Z

M 9 V 8f"PO"9Z

P 9 Sf-PO-t-Z

P Ol> 8f"PO'9Z

PCI- 8f-PO-9Z

P f 8f-PO-fZ

P f 8W0O-ZZ

>o!Jad pauiujpv

J8>|BLUjadEd ei-

jadned pz

J9jnoqB| H 09

J3HBq 6Z

J3U0|SU8d 8e

jaqssLi 09

jsjnoqei ps

i ze

MOPIM 02

MOpiM pZ

J3}u|ed H 9P

J3|3ABJJ (-) oe

UBUJBaS 91.

gjiLusuj} H oe

J83Ul6U8 H Op

J83Ul6U3 Se

jayeo \,p

J8jnoqB| H QP

ee

09

J3jnoqB| piau ez

}suno|oo deiu 2C

jspno >|joo H (,

jajnoqei pjsy. oz

J8>|MBq jo M ze

8JIM SJ8AB8M |.

auou 81-

j8}U|ed H zp

uojjBdnooo aßv

asoio ajncuuBd 9

aßnjay jo esnoH

8S0I0 3SJ0H 8}|MM

asoio 9SJ0H ajWAA

asoio SJsqqnjBO

}8>UBLUSSBJ0 '8S0|0 SJjna

I

puXMS.MO/tippoioi-

}8>|JBLUSSBJ0 3S0|0 S.pjOJMEJO

30UeS68|dZ8l-

ajEßMoo asoio s^oos Zl

ISaißauJBOZt

ISJ8AOUBH61-

8soio ajnujUBd

asoio ajnujued

JSII9M01IIAJ9I.

ajeßuoueo eßnjay jo esnoH

3je6uoueo

}3>|JBUJSSEJ9 901>

ÄBMasneossojo

8S0I0 }8>MBUjgsy io

}8>|JBLUSSEJ0 3S0I0 SPJOJ UB8

3ßreyMZ9no9H
J3HJBLUSSBJ9 '3S0|0 s,yna

8}B6MOO J|BJS ja>|JB|AJ |B3|AJ 8|PP!1AJ

ssajppv

d

d

lAI

lAI

lAJ

n

d

d

d

d

d

IN

d

d

lAI

lAI

d

d

d

d

d

d

d

IL

LL

d

d

xas

uosnßjaj

aiuuuj

liegsjBEAl

UBgOO|A]

U|)JB|/\|

pAoa

S|I!|AJ

aJinoo^i

Ä8RUB0

ujnid

ÄEJjnifti

uosjapuv

HOjjpuad

Wpuad

uMoja

uojsugop

pjeddsgs

liazzijj

Mog

uospsqoy

MB!

SJ3LU,eqO

aiA-oa

uoxia

auiBUjns

japuExaiv 99

e||9qes| p§

qjBO C9

J3}3d ZS

UBMOO tS

ujBpv 09

MaqHew Qp

XjBl/^ Qp

U3|3H IP

3UBr 9f

3UBp Sp

Ajbw w

jspuexeiv et

6 ZP

BLULU3 I.1?

ugor Of

seujogi 6

}8JbBjb|aj 8C

B||aqES| iz

3UUV 9C

U8II3 9e

ua|3H PZ

8UUV ee

}ajBßjB|/\| ze

}8jbBjb|aj oe

U3|3H 6Z

8uep 8Z

aiUBNtsji-j ais|



>|OEq
uo ssaosqs puB sajpsB

JdUBOS pBU PEU 3US
03Q 2Z uo P9H.IUJPE L|O

3SB0 1 3J3U,M pjBM Uj

UOIJBOIUnUJUJOO PBI|

uoijeoiunuiLuoo pBij

ajnsodxe ou

uoijeojunujujoo peg

poogjnoqg6i3U ui go

jo paip H 'unujuioo psg

uoijBOiunujujoo pBg

uoijEoiuniuwoo pBu

UMOU>1 JOU

ajnsodxa ou

9SnOL|
3UJBS U| UO ifljM HI J3JSIS

LUOJj gjiaT jje 'iimo
ui 9snoi| ui jgßju i

ajojaq
sAbp Maj E sagjop

sjusijed \ip B pagsEM

UMOU>1 JOU

asnog u| go
juEußajd

sgjuoiu p !9jnsodx9 ou

UMOU>) JOU
lagjojQ B puET AddBW

ajnjijsojri ÄpajjoqB
ÄIJU303J lajnsodxe ou

aiuuy S ||BgsjBi/\j
sjusijBd pasjnu

!3snog uj ujLuoo peg

asop ui ujujoo pEg

a

a

o

o

a

a

a

o

a

o

o

a

o

a

a

a

a

a

a

o

o

ans/o+i
ixa-JVIAJ

jo ioa/a/s

m jo 138/a/is

?x3'i/a/is

)X3 jL/is/a/ia

}xa-i/a/lS

V/IS

JS/a/xa-i

IS

U!9/lS/|BS/a/O

|Bs/a/ia/is/o

les/a/is/o+vo

is

IS

lS/H

SA/o+vo/a

H/IS

lAI/ies/fS/HO

X||BUJ3JX3 1

P 2 8fr~09G"82

4 9 6fr"ßnV" I

P 22 6~ßnV" I

P 8* 6tr|nr-l.

P 6t"ßnv-6l.

u, 92 6^-ßnv-02

M 02 617-ßnv-Zl.

P 21. 61?-ßnv-2

li 02 6fr-ßnv-2

PZl-6^ßnv-Zl.

P 92 6*-|nr-0E

P 6fr-|nr-i?2

M 81. 6fr-ßnv-E0

W 02 6t--ßnv-20

PO I- 6fr-ßnV-22

P 2 6fr-das-90

u. 1?2 8WOO-02

M6I. 8^-100-21

P 01- et^BnV"^

p*L 6t-ßnw-8l.

tn

JOIJBS H W

juBAjas 82

uBureas 9 \,

jajnoqBi d 1

jajjod H 8

juBAjas 61.

jsjujBd H pz

J9jnoqE| i>9

jajnoqBi gi?

J3AB3M H frg

uBujOMjagsBM og

juBAjas zz

jadnsd 8Z

MopjM ge

UBjoisnuj H Vt

auou

JUBAJ3S 01?

jajnoqEi d 21.

pje/\/\ Apoy

PuXm s,JBjjppB|g 92

JSJ9A0UBH6I.

SSajppB OU UBUJB3S

jjnoo snag

asoio asjogajjMM

Bossojo Jjnoo s,Ab>)

aßnja^ \p asnoH

jJOdjsaMZOI-

ajEnbs Majpuv JS P

SSBJ9 asoio saiMOO

d

d

lAl

n

d

d

d

d

n

lAl

ABUJjUUJlMOIAI

Xeoiai

suauj^BH

uuAid

giuusy

J3!JJ3d

ueano

6X01AJ

S!||3W

MJBIO

gjaqEZjig g/

EuigßnH pi

IsnujBs Z

SBlUOUl ZL

9UUV 11

uoijbiaj OZ

uosjiv 69

aissar 89

uijor Z9

ugor 99

jaajjS Monapong fe

gonaioong g

aßnjey jo esnoH

q}|a-| asoio JBßauiA

puBi ÄddBH puAM mia-i

d

d

d

d

d

puE|j3gjns

S3jZU3|AJ

3lßßBH

sui||oo

s.aMMBg lAl

S9

9

29

1.9

09

3UUV 69

89

saußy ig

>I!IAI 99

puB qo jobjuoq |/\|d O/Q }ueuj}Beji pouad pauiuipv uoiiednooo ssejppv



PuAm u| sasBO jagjo

9S0|Q S.pjJV U| 9SB0

9so|o u| go

A| + iBqin uuojojoigo
u9Aiß asnog ui go

lAld PB9P
in igßnojq !9sop u| go

go o }U8!}Bd
E p9}|siA oBb sAep 6

sjaAad
0} J9J9J StMd AUBIU

lasnoq u( in sjagjo e

JOEJUOO OU

gOJ,oA|9}B|p9ipH

pejuoo uj

asop
u| go jo p9|p piigo E

go jo sngdA}

}uai}Bd snowajd ss

PJEM aUJBS 'XOdHBLUS
ujojj ßuuaAooaj

jays sAbpoi.
go UJOJJ BUU9A009J

PU9UJ B P9)IS|A

SJ3l|)O PUB gO }0B}UOQ |

a

a

a

a

a

a

a

a a

a

a a

a

a a

a

a

a

a

a

0

Aid O/a

A>|sigM/,994SJ8M

Al/M

Mo/o+vo/a

HO/M/O+VO

AI/MMAB
9H/Luno|sdBO/OA/0

ainojsdBO +O/AA/O

M

Al/ujn9|0j}9d/a

OIJJIN+ J

ogdujBO/dS/saui|ES

Ml

oujBpjBO/OWO/HO
0|)9LU9

pjB}snuj/u!9/i/O0
Ajnojguj

jo JO|goiq/i/oO
)99gs

}9M jog /sajnujuj

jo sdojp ZNO
)99gS

}SM jog /sejnujuj
U9} Aj8A9 oinuspnEi

jo sdojp ZNO

a/o+vi

a/xsA/

jueuijeeji (

g 2 8t^AON-[.o

g l. 81?-AON-1.0

g 9 et'-POlE

g 92 8^~AOJv]-|.0

g a 8t^P0-i.

g g|. 8fr~AON-|.o

M 22 8^-PO-l.E

4 61. 817-PO-I.E

g LZ 8fr-PO-62

g a 8t-PO-0

M 6 8t^PO"62

M 02 8fr-PO-0

g zzz ofr'Bnv-t'O

g |, 6fr-lnr-V2

M 0 6fr-ßnV"82

M 6 61rßnv-82

P 2 8fr-09a-Z2

p Qj. 8tK>9CI-9i

)0U3d paniuipv

ja>|MBg o^

jajnoqBi z\,

>1J9|O H S2

U!JaddigM2e

jajnoqBi gg

UBUjgoBOO H 02
J9d93>|

9snog ßu|ßpo| OS

jaAMBS it

jajnoqsi gg

J9>)BUJ }3U(qB0 92

jajnoqBi gg

jajnoqBi d 02

jajnoqBi j i

ja^BLUssajp ot?

I 09

j9jnoqB| ge

JUBAJ9S 81.

jo|iBj sg

uo^Bdnooo sBv

puAm g)i9i 2

}9>|JBUJSSEJ9 9S0|0 S.pJIV

IS MßlH 9so|0 uiEjunod

}9>)JEUJSSBJ9 9S0I0 S.PJOJMEJO

JIEJS J9MJB|AJ |B9l<\| 9|PP![/\|

9}bBuoubo 'pnoQ sAbs oiBy

I]jlI Aaqqv ty

9}bBmoo puAy\y\ sjajsajod

9}BßUOUB0 691.

9}eBuoubo gg i

puAMs,JBUj>|OB|atg

PUAM S,JB|JJ>|OB|a 19

9}bBuoubo ÖDE

IHgaiJSEO

3iy 9PJBM

9}BBuOUBO aSolo S.3UIIVM

AjELUJ|JU| |BAoy gi. pjBAAJ9A9d

puA/v\ s,Ajb|aj is

ssajppv

d

n

d

n

IM

d

d

m

lAI

n

d

d

d

w

d

xas

mesQon

A||9

A9UUBJ

PI9U9P03

ApBja

d!l!Md

SUJBH

d!|igd

HOOS

pooM

A||9

A||9>|

ApissBO

UO}SBUIAn

sqqi9

9|ZU90|A|

P|BUOQO|AJ

uapoy

aujBUjns

A-ppia w>

sauuBp 6

UBap 26

ugor 1.6

saujBf 06

giaqBzi|3 68

Ajbiai 88

UJBi||!/\/\ /8

M9jpuv 98

SELUogi g8

|9Ego!i^| te

As}9a g

9U|jBg}B0 Z9

}9UEp 1.8

UBOuna 08

I|9N 6Z

AjBiiM gz

jagdojsugo n

aujENJSJid ai3|



WIA] |E8|/\| PIA] U| 6ui>|J0M

JOBJUOO OU

JOBJUOO U|

jaqjouj .'asop ui auou

asop ui qo

asop uj go

3sop uj qo

aujBS qo o sjaqjo

asop ui qo

qo a 3JJ.M
saqjop sjuaijBd peap
B paqsBM lasop ui qo

A||Boo| qo ou

asop ui qo

sÄep 2 03 ui a"|uo

fp ou aas pajp ajiM

sjaqjo pue qo pejuoo

A

A

A

A

A

INd

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

0

a

a

o/a

IBSAtH/O/AA

leS/H/O+VO

AA/a/H

0+VO/H

O+WAA

d/HO

s/H/a/ies/o/vo

AA

HO/H/AA/0+VO

IAA/HO/0+VO

AA

S/0+1/H

H/IS/O+VO

H/IS/HO

H/O+1/IBS/AA/AI

AA/a/0+VO

Al/iS

/IBS/HO/O+VO/a/AA

|BSHO/d/O+VO/AA

AA

O+VO

jeaq/s

AI/AA/|BS/a

a/0/HO/O+VO

a/AA/0+VO

AA/d/ HO/O+VO

|!O JOJSBO/O+VO

1V3H/AI

ieS/0+BO/a

jueuijeaji

P L 8fr-PO-|.

p p 8t-AON-0

q 2 8t-AON-90

q \.p 8fr-AON-90

M 81 8t"~AO|\|-/o

q LZ 817-AON-90

P 6 8t-)0O-62

If 0 8fr-AON-90

q 8t~A0N-M)

q 9 8t?-AON-go

P 9 8t-PO-62

q n 8fr-AON-90

q 02 8fr-AON-frO

M 02 8f-AON-i70

P 8fr-AN~20

q 9 8f-AON-0

q 09 8t'"AON-20

P 9 8irPO-62

q 9 8^"AO|\j-|.o

q Qj, 8^"AOf\|-0

M g I 8i7~AOf\i-0

q 8 8t^AON-eo

p 817-AON-I.O

P 817-AON-l.O

PE817-AON-I.0

P f 8f-PO-0

8i7-PO-l.

8f-AON-0

M 22 8t-AON-|.0

poued paiijujpv

J3)|BUJSS3jp 9g

jaijELU qsnjq h 2

qjiujs>(OB|q H g

j3jnoqB| H 81-

MopiM 9/

jajuiEd 82

ja>jeLU3oqs LZ

J9|)no H 2

jajuied H 22

asjnu 22

jajnoqei j i

jajnoqei h 92

jajnoqei h LZ

J3jnoqe| 8

MopiM sdaaMS 92

J3>|EUJ UOOdS g

j3jnoqE| H Zf

UOSBUJ 9

6 IP

|J|B IIIUJ 81.

j3jnoqE| j g

jajnoqei h 2

j3jnoqB| H 0

MopjM gg

J3jnoqE| H 22

J3jnoqB| H 2

JUBAJ3S 61

jajnoqei 82

uBUjqoBOO 82

uojjednooo aBv

puAy\/^ s||3g 91<

PUÄAA S AjB|AI IS 9^

ejBßuoueo asoio asnoq3>)Bg

asoio a"bj9 qjnos

3)eBuoubo 10 s.ueounQ

S,>|0/0ppOl'pu|Sl||BO0|A|

ajBßMOO 8

Moa )sa/\A P8

Moyap!SU33J9 8l.

IBJldSOH BJ3|0q0 U! 3SjnN

3jbBuoubo asoio s,JBquna

ajEßuouBO asoio }9>|JEUjqS!dPI0

13H1BUJSSBJ9 'asoio s,}jng

;aaj;S qß!H 9SIO uiBjunod

ejeßuouBO puBi s8Ajnd

ajeßuouEO asoio s||noo I

ja>UEUJSSBJ9 'asoio s,yng

qjiai is S3|!9

ajeßuouBO 3soio I

3}eBuoubo puBi saAjnd i

asoio s,uauuag

ajeßuouBO 80

}8>|jeujssBJ9 asoio uoil'UJBH

asoio s!lnod MJJN

ja>|jBUJSSBJ9 'asoio s,yng

ajBßuouBO asoio oooojo|aj

suepjBg Buuds

}3>peujssEJ9 10 uojiiujBH

ajBBuouBo 'ynoo s/bs uiey

ssajppv

d

d

d

d

d

|AJ

lAI

d

d

d

d

d

d

lAI

d

n

d

lAI

d

d

IM

d

d

d

d

d

lAI

lAI

n

xas

yo}!3A

pooH

liaqdujeo
uuAid
Aaiw

uospiBuoa

3iqoa

9By

MBIPIBI

SIMS"]

UMOjg

pjod

9|BQ

auojsBujAn

uosjBqdOw

jBMaa

uosjapuv

aizuao|Aj

aiWEag

uaiino

A||iay

6

6

qs|8M

3unyod

UOSpjAEO

UMOjg

di|!Md

sujBUjns 1

AJEIAJ 21-

}3JBßJBlM 221.

uuv (-21.

9UUV 021-

BS| 6H.

uqop 8H.

uqop in

)3JBßJB^9|.l.

q)3qEZi|3 9U

3!SS3rfrl.|.

Birnrm

Aje|/\| 1,1,1,

S3iuep oil-

auEpeOt

uqop 801.

3IUUIAA LOl

yaqoy 901.

eooaqay poi

S3UJEP 01.

uuv 201-

ÄJBIAj to I-

I 001-

uuv 66

jauBp 86

uqop L6

I uqop 96

xaiV 96

auiBMJSjy q|8|



qojou

in go

JOBJUOO OU

uo n

ogM piayapog }oe}uoo

asnog in go 0 }unB + j

PUB| aiUBS S3SB0 \,

MO }ON 6

asop U! go

jibjs in go

asop ui go

asop ui go

sasBO go 2 papuajjE

asop u| go

asop uj go

asnog in go

gojou

jibjs ui go

go luojj paip j

sjaqjo puE go joejuoo

A

A

A

A

A

lAld

0

0

a

a

a

a

a

a

a

a

a

0

0

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

o/a

s/a/o/vo

SA/O/IAIO

gjniusiq/iBS/o

oi/a/o/vo

sau!|BS/oi/M

sauiiBSiM

S3UIIBS/01/0/V0

saui|BS/vo

S3UI|BS//\A

fuj sdjnj /o

S3U1|BS/M

3U0U

S3ui|BS/a/OA/O

iBs/a/o+vo/M

H/IBS/M

IBS/H/M

0+VO/M

iBs/a/M

M

M

IBS/HO/AI/O+VO/a

auoN

|BS/a/d/M

O+Vl/HO/H/a

O+ VO/ M

HO/O +VO

IBS/IS/O/SA

a/o +VO /is

3U0N

uauneeji

8WOO-Z2

gtrAON-1r0

gf-AON-80

g f2 8fr-AON-60

P 2 e^'AON-zO

p 2 8fr-AON-Z0

P 81^AON-90

P P gt^'AOfNj-^o

g n 8fr-AON-gO

g 172 8^-AON-ZO

M 91 et^AON-eO

P E 8f-AON-90

gtr-AON-K)

817-AON-20

i\ 9t 817-AON-LO

M 9 e^-AON-gO

g Z9 817-AON-90

M 9 817-AON-90

g 09 817-AON-90

P 81t"AON"W

p 2 8i7-AON-go

M 09 817-AON-90

^ 8 817-AON-SO

P E 8f-AON-90

p g 817-AON-EO

p 9 8t^AON-0

p p 817-AON-K)

P Z 8t-AON-|.0

g 09 gt^AON-W)

pouad paHjuipv

LSP

j3}uadjBO digs 92

gi!iusj3A|is H QP

UBUJB3S O^

j>|M oooBqo} H O17

uBiugoBoo g^

J3AMBS J

6 82

j3}uadJE0 j z

jajuiBd 6

3Sjnu 09

jajnoqBi g2

UOSBIU ^n

MOf

ja>|MBg ot7

gjliusun H 0

JO|iB} H t-S

juBOipuaiu oi7

M BuigsBM M 2

jajnoqEi j

jajnoqBi j 9

6 ^2

jajnoqBi j g

jajnoqEi 09

UOSEIU H 2

j3jnoqB| j 6

jaiiaABJi H 62

3SJnu 62

J3puiq>|ooq it

J3jnoqs| d

uouBdnooo a6v

puX/\A ,s,JBUi>)OB|g /

J3id uiBgo gojngo s,ublub3S

A\i)ug s.uojaippiw \, i

ja>|jBUJSSBJ9 |.|. 3snoH Bui6po"i

3JEBM00 pnoo s.ajiiiBg

is hB\h

ajEßUOUBO 9S0|0 SaUBJSMBH I

puAMmiaTOl-

3}BßUOUB0 3S0|0 S,||3qdlUB0

asoio sAsjg gpo|\|

|B}|dsoH Bjaiogo

}3>pBiussBJ9 'asoio s/png

auo}spB|3 02

puXMSßeiloooi-

)3HiBlUSSBJ9 n 3SO|0 S,UMOjg

)3>|jBiussBJ9 isi asnoH ßuißpoi

aießuouBO aso 10 asnoga>|Eg

ajsBuouBO asoio s.iiaqdiuBO

)S ojsug 69

ja>|jEUJSSEJ9 'asoio s,png

}3>tiBiiissBJ9 'asoio s,}jng

3S0I0 j3HiBiugsy pio

asoio Aiqiuassv pio

}a>pBiussEJ9 '3S0|0 s,yng

PuXm s,JBUi>|OE|g 1.9

QJEBUOUEQ 9SO|3 SUO^eg

}S UOIIEO 9

|B}|dsOH BJ3|ogo

asoio IHUJPtJIM

JIBIS }a>|JB|AJ |B3|A1 3IPPIIAI

ssajppv

d

d

d

n

d

IM

m

d

d

n

d

Vi

lAJ

d

d

d

d

d

d

Vi

IM

d

lAJ

IM

d

IM

d

d

IM

d

xas

JOUUOO

ssoy

3IP33M1

WBuM

auBiJBjoiAl

UOSMBl

P|BUOaO|/\|

jajunH

uoujv

jgBuyv\

lUBgBjg

II3JJBJ

jsdJBH

jnoiuiio

AaiiEg

pooM

UOUU1>1O|A1

JO|ABi

si|Bu|

lajJBj

I0JJEJ

lUBgBjg

yBM3

puBiiy

3U0)SJSg)B3d

aoAjg

SIUBPV

3!>|031

6||3JZPBO

ÄpBjg

aiueujns

^PP!8 91-

3UBf 291-

MJBO 1-91-

ugor OS l.

9UUV 6i7|.

uag 8Pl

uBigoBi in

gEJES 9^1.

gj3qB2||3 gn

piABa pn

)3UBr 17|.

}Bd 2^1-

U!|oo \.Pl

As\aa on

UEsns 6EI.

}ajEßjB|Aj gei.

iflBO ZEI-

jaijJBH get

auBf SEI-

}ajJB9 171.

ugor EEi.

auuBUBiAj 2EI.

ugop !(

aBjO3Q OEl-

uuv 621-

X9|V 821-

BIUUJ3P Z2I.

g}3qBZi|3 921.

saujEr 921.

AJBIAI 1721.

3UIBN SJIJ a|3|

617-81781



3SOP Uf S3SB0

go }ou / in w

jiBjs ui sasEO go
>pis

agj pgpu9UB i\e\s u| go

jiBjs ui go a

9OB|d aujBS U! in sjagjo

asop ui go

j|B}s u| go
UI9A

ou pau) Ai luooj ui go

asop uj go

snjgoj |Aj 2 peyoqs

9snog ui go

PBJUOO OU

asnog u! asBO | papHB

^jnqjaßuojSn^A1!
asop ui auou

asop u| go

jiBjs ui go

asop ui go ou a

SB9JB gjoq u| go

j|Ejs ui go

asnog u; ||i sjag^o

asop u| auou

asop u! go

asBO inflqnop /\

asop ui go ou

jiB)s ui go

0

0

0

0

a

0

0

0

0

a

a

a

o

o

a

a

o

o

o

a

a

a

o

o

o

o

o

o

O1/MO/V0

auou

pjB}sni/\|//OA/O

0/VO

S9ui|BS/go/O/VO

S9UHBS/O/VO

/o/vo/a

sauHES/HO/Cn

a/d/o+vo

S3UI|BS/0W0/d

IMHO/Sia/0

uoipud djnx

a/o/vo

pjE}St1|AJ/OA/O

sia/o/HO

AI/OWO

O/OlA/O/d

S3UHBS/V0/M

O/VO/AA

oipjjj djnjL/OA/O

/SQUHBS/O/VO/a/M

HO/O/VO

S9UI|BS/0A/0

a//woA/o

pjB)sn|/\|/o/VO

SA/OA/O

a/o/vo

P U 8t-AON-fO

P9 8fr-AON-0l

p 2 8t-AON-2l.

i) LZ 8t-AON-2l

PZ\ 8fr-AON-80

P 02 817-AON-80

p n et'-po-oe

P 2 et^AON-gO

P 9 8t-AON-Z0

P 8fr~AOf\|-60

8t?-AON"80

817-AON-80

g te 81TAON-01.

g f 8fr-AON-60

817-AON-EO

817-AON-20

8t-AON-|.0

P 9 St^AOp^-^o

go I- 8-trAON-Ol.

M 0 8t-AON-90

8t-PO-62

8f-PO-62

81T-AON-E0

817-AON-170

8trPO-62

g-h-po-62

UBLUO/WagSBM
jajuud H p

jajnoqBi d V

anbjiqnd aim Qi

auou Qi

J9jnoqB| H gg

UOSBUl d 6

ja^jOMjno 91.

iniuisu!) H 1-2

JUBAJ9S 81.

qof ou 3|Bu|s gg

juBAjas aus] 8

ja>|ojq in op

J3jnoqs| H g2

JO||B} H 0

lUBAjas 82

6 8

i92

JO|IBJ H py

jajnoqBi j p\.

q}iius>pe|q \z
daa/ws

XauLUjgo g^

ja>|MBg H 0

J3jnoqB| d 9

J3jnoqB| gg

j3jnoqB| j 01-

3Sjnu 92

jepod H 9

j3aVwbs gg

3SOI0 !

asoio siina

)8>|JBUJSSEJ0 9S0|0 S.pjJV

asoio s,uos3UJBr 89

3}bBuoubo puBi saAjrid

ja>|jBLUssBJ9 got

asoio s,pj|v

g^2 9SO|0 SUOSUJO|AJ

3S0I0 S,UOSMB-| 89

d

n

d

d

d

n

d

d

d

d

d

d

d

d

d

d

d

d

d

lAJ

lAJ

d

n

}a>|jeujssBJ9 3soio s,pj|v d

dsoH BJ3|ogo d

3}B6uOUBO 3SO|O S9LUEP d

asoio puagoo"! w

IS apisu33J9 82

3S0|0 }UBU3A00

ajBßuouBO 9S0|0 s^isqunQ g

3S0I0 A|quj9ssv Pio

JSMß'H66t
puAM 9ß9||00

u| Aajd asoio s.ajAd 9!ll!eg az

ajEßUOUBO 9S0|0 OOOOJOJAJ

OJUO|AJ

Xauooy

uosjapuv

90UBJJO1

uos.igojnH

IN8N O

OJUOIAI

p|9H

SIM9-]

UBIÜIAI

aißjoj

UOJUOd

jagoj3|d

PJOJMBJO

U9|9H 1.81.

ugop 081-

EM3QHS1 fi/ I

B||9qBS| 8/1-

AJB1/\| HI

aßjoag gxi.

9UBP

021-

691-

891.

991-

B||9qBS| Q91.

}9jeBjb|a] ^gi.

uiBi||!M 291-

saiUEp 1.91.

i.?BlAI09l.

SBLUogi 691-

}Bd 891.

291-

1991.

jauBpggt.

sjsgjo pue go jobjuoq o/a pejljuipv uoijEdnooo ssejppv xas suieujns Q\B\



HU!
9|iqM payoqe :qo jajsis

saoB|d qjoq ui qo

A\i9Ai|9p }uaoay
os|B asind 'ja^aq

jno|oo 'unq paA|A9i
zo 1? Ai !jib}s ui qo

9sop ui qo

asnoq ui qo

jiejs ui qo
pooqjnoqqßrau

uj asBO 6

juaijBd qo b mbs

}U9ijBd qo B mbs

uoissiujpe
J9L) 90UIS asnoq u;qo

Aap qo jou Ijibjs ui qo

asop ui qo

JIBJS Uj S9SB0

aSOp U| S9SB0

asnoq ui

asnoq ui qo
jqßiu B juads aq

ajaqM puA/ift asjoq ui qo

asnoq u| qo

J1B}S UJ SaSBO

asnoq u| sasBo

juaijBd qo pajjsiA

asnoq ui sasBo

asop ui sasBo

jiBjs ui qo

PUAM UI SaSBO

sjaqjo pue qo joejuoo

A

A

A

A

lAld

0

a

a

a

a

a

o

o

o

o

o

o

a

a

a

a

a

a

a

a

a

a

a

a

o

o

o/a

IM/M/HO/d/O/VO

Boiauai/o/BO/M

MO/O/VO

AI/S6O/VO

0/BO/M

BLuaua l/a/AA/O/VO

s^uup p|oo

sau!ies/o/VO

/sauiiBS/O/VO/a/M

HO jaiSBO/8/vo
BUJ9U9

O/d/aA/AA/O/BO

OA/O/sau!|BS/a

sau!|BS/a/OA/O

O/SIBS/a

IBS

UIUUBi/1/O/S

y jo.) aaii} ou

O/VO

IBS/AA/OWO

Q/IWO/VO
BLuaua

ajBido/uiuuBi /o

IAA/HO/OA/0

O/dA/0/d/ies/a

J9}S!ia/OA/O/M

O/d

a/sau!|BS/O/On

JUBUJJB9J1 f

P8I. 8t-AON-fO

P2 8fr-AON-6l.

4 62 817-AON-61.

P 0 8^^01^-02

P 2 8t^A0[v|-/1

P2 8t-AON-Zt

P 9 8fr-AON-g l

P PI 8fr-AON-90

PfL 8t-AON-90

P91. 8fr-AON-90

p 81- 81^0^1.2

P 61- efr-AOM-l-O

P 9 et'-AON-e l

PEl- 8fr-AON-90

M 62 8fr-AN-Zl.

q OZ efr-AON-ZI.

q 172 efr-AON-ZI.

4 81- et-AON-ZI.

qf2 8t-A0N-g|.

4 61. SP~^H"Pl

M 817-AON-9I.

P 01- 8fr-PO"l.

P P 8^-AON" 11

P l> efr-AON-Ol.

P Zl 8t~AON-frO

,oued pewLupv

jauapjBß H 82

J3|PPBS 82

Him jadBd E2

jajnoqBi z

jaujBO |BOO gg

UBLUo/vuaqsBM gg

UBqdJO u

J9jnoqB| 81-

J9){JOA^no 92

lUBAjas 01?

JUBAJ9S 2

j9jnoqB|d Ol.
qsjiod

9|qjBiu H 21?

J9jnoqE| H

J9jnoqE| d Z

jaiPPBS pQ

jajnoqBi d

jajnoqBi Z2

PQ

jajnoqBi h 9

jajnoqBi 61.

JUBAJ9S 1.9

jajnoqBi h 92

JO|iB} ze

uBUJOMjaqsBM 82

J9>|JOM }no M 9fr

uouednooQ aßv

sBBjy qß|H 1.

s,sW^d 9!l!Ba /PU/^M s(>|oXjppoi

9}bBuoubo z^2

puXMS.Ho/jppoioi.

9}BBMOO 9SO|0 S(ai}SB|-j

aisßuouBO 8so|0 ia)|jBUjqsa|ipio

qjnos 99 '|ooqos ]uapu9d9pu|

Mo;s

9S0I0 A"Bjg qinos

lSuoiiBoei.

JSep^lOZl.

ja>MBUissBJ9 'asoio s,png

asoio sjuBO

asoio Aiqoiassv PIO

}a>pBUJSSBJ9 asoio siPJ!V

asoio s,ajA"d eilllBg

puA/\A s,>|OAjppoi 01

asoio jaiiJBUjqsjd PIO

3}bBmoo 3snoH ßuißpon buojoia

puAMS.^OAjppoioi.

PuXm 9SJ0H 2

eOBlcJ )|O!MUBqs 9

aSOlO 1UBU3A00

asoio }9>|JBUjqs!d PIO

puXyv\s,>|OAjppoioi.

PuXm ssjoh 9

ssajppv

d

lAI

d

lAI

d

lAI

d

d

d

n

d

LL

n

w

Li.

lAI

lAI

d

d

LL.

LL.

LL.

xas

pinog

UOSLUBJHIM

|3nujBS

Away

aUBIJBd

ai>|oai

AJUBJ9AUI

uBBjngoiAj

6

SI|ßU|

>|oojq|assn|Aj

ABO|AJ

POOM||3

Aauooy

xou

J3qßB||B9

jaqßB||B9

uosqig

jaqßB||Bg

MJBIO

SJ|B)SJBO

jaViV OIAJ

S3|BM

ssoy

lei

euiBUins 1

S3UBv Z02

SBUjoqi 902

9UBP 902

uaqdajs 1?02

X9|V 02

a^bvm 202

J9|3d 1-02

uqor 002

A"qqn 66 t-

J9JBßjB|AJ 861.

uuv Z61.

6SBr96l.

suqo 961.

qjaqBZjH f6t

AauiBg C6I.

iuB|||!M 261-

uuv l>61>

>)0U}Bc| 061-

saoiBp 681-

XH!X 881-

laBqoiiAl Z8I.

}9jbBjbi^| 981.

ua|9H 981-

weilHM Wl.

)ajBßJB|A] 81.

B||aqBS| 281.

9LUeN}SJ!d a|9|



OS

ro

os|B ajnpujs
lEjgjajn psg sngdXx
i-'auou uaas js ui go

-MBJS u| go

j|B}s u|go

JOBJUOO OU

BgOOUXs 6-PBJUOO OU

pooqjnoqqßiau ui go

10B}U00 OU

poogjnoqgßiau ui go

asnog ui go

Biuoujnaud jo asBO

puAM aßa||oo ui go gjiM
JS pa;is!A asop ui go

asop u| sasBo

asnog ui go

ai jo asEO

PBJUOO OU

UMOu>|un

jiBjs ui go

PUAM Ul aSEO
asnog

ui go }O paip jajsBUj

|nj4qnop a iasop u| go

AjjupiA ui go

asop ui go

asop u| auou

asop ui 3U0U

go g)jM }OB}uoo ou

3snog ui go

sjagjo pue go }oejuoo

a

o

o

o

o

o

o

a a

a a

o

o

o

o

a

a a

o

o

a

a

o

a

o

o

o

o

o

o

o

lAid o/a

O/JS

S3UHBS

sag

sauiiBS/OAT'O

gjnujsiq/OA/O

3NQI0N0

JOIseo/CWO/a

|BS/M/OAyO

MO/OA/O

9A/IBS/0A/0/H0

3A/OA/O

saujiBS/cwO

auou

OWO

d/a/O/M

8A/OAVO

BLuau3/d/O/3A

/OA/OiSA/HO

jajsiia MO/OVM

0|j9LU9 pjB}sny\| /o

/dO/BO/M

SA/OA/0

9A/0A/0

S3UHBS/CW0

SA/O/BO

/OA/O

/OA/O/d

HUjiiBJS'lrtl'd

juauneeji

POt 8f"AO|\|-8 V

p p 8i7-AON-2

P ef'AOiM-f2

P 8f"AO|v|-f2

P g I 8f"AON-2 \

P VI 8f~AO|\|-l.

P VZ 8f-AON-90

g Z 8f-AON-92

P 2 8fr-AON-S2

8i7-AON-2

P g 8t'"AON-02

Pf 8f-AON-6l.

PH. ef-AON-SO

p 11 8f-AON-80

P { [ QP'^H'Pl

p g et^AON-02

P 8 8f"AON"Z V

p LI 8f-AON-80

P 8fr-AON-02

P 8f-AON-02

Pfr 8f-AON-6l.

P I 8f-AON-l.2

PE81TAON-6I.

P g 8f~AON"Z I

P 6 8f"AO|M- i

p 6 8f-AON- I

P 21- ef-AON-Ol-

P 02 8^^0(^-20

pouad paHIUJpv

juBAjas of
loogos

pu| }B uBgdJO 11

jajnoqBi J o t-

jadooo 92

jajnoqEi h 92

UBLUOAiuagsBM 8E

lUBAjas oe

jajnoqBi 08

J3>|MBg QP

JUBAJ3S 81

J3jnoqB| H 02

jajuud 8

ssaj}sujE3S 22

JO|iei g-fr

uBLUOMjagsBM of

ajnjijsojd 61.

auou LZ

jajnoqei of

juBAjas LI

jajnoqEi d 91-

jajnoqEi of

jajnoqBi 82

jaujBnb g

J3puiq>|ooq f \

lUBAjas 2

jajnoqBi 2f

JOHBj 92

jajnoqBi p

uojjednooo sB\

asoy SSI-

}a>|JBLUSSBJ9 asoio s.uojaiUBO i89

}3>)jBaissBJ0 3so|O sjjna

aouBSBaid gf

8}bBmoo asoio sung

aiBßuoueo puBi sX||op

aouBSBaid asnoH ßujßpo"]

ajsßMoo 0 PUB1 llna

3soio saijjno

asoio JS>(JBW Msy PIO f2

)3>|JBUJSSBJ0 3S0|0 auOJSUIBId

asoio e,8i^d eilljBS

asoio s^oiMgyoa

ajBßMOO asnoH ßuißpoT BUopjA

asoio spjojpuÄH

aSOIO JUBU8AO0

aoyjo sojiod /l|Br

a^BßMOO asoio suBUjjauuBa

)3>|jEUissEJ0 asoio auo^suiBid

}8>|JBUJSSBJ0 gO I

3}eBmoo 'asoio s.jajsajjO;)

IS gß|H asoio sjauuiHs

}3>|jEUJUMEi pnoo IHIAI

puAM s,jBuj>|OBia zg

gjiai puXM giooqioi ge

asoio s,uo}|!UJBH Sjiiieg

r ssajppv

lAI

W

d

d

d

lAJ

d

lAl

d

d

lAl

d

lAI

d

d

d

|AJ

d

lAI

lAI

lAI

d

lAI

xas

u|pE|/M xaiv 92

uBoa I sec f2

uosdiuis saujBp 2

Xuuad}|EH }3jbBjbi/\| 22

poa"ioi/\j 3UUV IZZ

ßunoA uosfiv 02

sui>|MBH |9Bgo|^\i 622

aipjyoi/M uuv 822

Xgdjni^ SEUJogx Z22

XgdjniM ua|aH g22

piay xaiv f22

uosjagdO|/\| auBp 22

PIIUJBICPIAI PIABQ 222

ajoujsunQ gjaqBzig 1.22

ojun|A] B||3qBS| 022

JJEM3JS giEO 61-2

XaujBaupiAl ugop 81-2

9A00 AJBJAI 91-2

aipp3d sBuuogx gt-2

aqBooiAl s3UJBr nz

qujB"! 3BJ039 [.2

Hoed ugop 21-2

J3puBX3|V }3JeBjeiai H-2

lUojsjagjBaj ugop 01-2

BJVO|A] SPUBJJ 602

J|SM 6 802

aiuBUjns 91UBN }SJij Q\a\



asnoq uj go
B90qjJ0U9UJV

<j,SJA" g JOJ J9JB9
uinjdo ipuXM uj go

A
>pjs pgjjSjA 9so|o uj go

goi!|nj}qnoa:n./82
pod}S9M uj >pis p9)iSjA

9snog u| go

goiou

asnog ui qo

)ueijed g)jM pejuoo ui

asop ui go

jibjs ui go

jibjs uigo
)uaai3A0jduii }B9jB

paonpojd AI asop ui go

:go }ou :asop ui go

gojou

UMOUHun

PEJUOO OU

asnog u| go

asop ui go

ßujijSjA ämeooi go B ui

gsnog ui go

poogjnoqgBiau ui qo

sjegjo pue go joejuoo I

A

A

A

A

A

A

lAId :

a

a

a

a

o

a

a

a

a

a

a

a

a

o

a

a

a

a

a

a

a

a

3/a

o/vo/s/a

o/vo/s/a

o/vo/a/s
suojP!

Jd/S9Uj|BS/U0j}B|BgUj
HO/a/S

n
H

I9/V3/OA'O'113113 L|LU
HO

BLU3U3
sdjnjL/AI/S/a/O/VO

ainido pub oaoad

l/siaAoa/paia/VO/O

la/ds/a/Bo/o
panddB

too puB paAEgs
PB3H/Bujau3

sdjni/paia/ds/OA/O
SUOjP

uj/jBaH/saujiBS/S/a

vo/s/a/o

VO/AI/uoflOjJd/a/O

B3H/S/AI/a

auou

Biuauao/l/WO/VO

AI

saujiBSPilS/O/VO

M/O/O/VO
sau

!ies/a/MO/M/d/O/VO

0/VO/M

go3oad|A/O

OO/JS/a/O/VO

jueaiieaji

q 01 8t'-;58a~S0

M pz 8^-osa-eo

P G 8i7-oaa-Z0

P P 3Y~aO'Z0

P V 8fr-AON-0e

M ZS 81'"D8a"20

PH 8^-aon-6I-

p f 8t--AON-8S

p Z 81rAON-oe

M 62 8t^09a-20

M 92 et^AON-ez

M CG 8fr-AON-62

P 82 81T-AON-0E

P S 8^^01^-92

P ee 817-AON-82

p 2 817-AON-62

g & 8fr-AON-62

mi 8t?-AON-62

11 Se 8f-AON-82

V iZ 817-AON-82

P 2 et^AOhJ-ZZ

p L 81?-AON-02

poued pamiupv

jaqsau ge

lUBAjas LZ

JajnoqEi f

ja>|EUjaoqs h \,g

HMO
ui asjnu A|a)B| 0

ja>|Bujssajp 0

UOSBLU IZ

UBUJOMjagSBM If

ujoojB gp

ja)|MBq OS

aAoqejOMZe

J3}B|d J3AIJS tt

jajnoqBi m 91?

SS34SLUE3S C2

I 9

Pljqo SJ3>|U!} 9

UJOOJß 9

J9jnoqB| se

JOIJB} Sfr

J3>|MBq OS

JOIjBJ d S

J3||8Maf 2

uouBdnooo aB\

puAM aßeiPO iZ

puA/\A aßaiioo iZ

ajBßMoo asoio s.uosjiv

8}bBmoo asoio s.aijSBH

3)bBmoo SUE PUBT S||na

ujnqxojg

asoio puoujgoiy }sb3 \, \,

aus! is asoy lees 9

asoio se.ujno

puÄM eßaipo Mus spooQ

puÄ/v\ aßa|po Ajju3 spooQ

}9>|JBUJSSBJ9 9SO|0 U0J9U1B0

ajBßMOO Z2 3SO|0 s.uosiJJOiAl

puA"MS,A-jB|AJ}SZl.

9)bBmoo Z8

jSesoyoi.

puA"M aBaipo

)9>|JBLUSSEJ0 3S0|0 S3jJJnO

30UESB9|rJ pUB~l S 3J00yM

3}bBmoo 0e PUBi s||na

9S0|0 s>|U| sBuiBpoi s||Bpoo9

i ssajppv

IN

d

IN

d

d

d

IN

d

IN

IN

d

IN

d

d

d

IN

IN

IN

IN

d

IN

IN

xes

ßUIB~|

9onjg

BUJIIBQ

JUBJ9

BßOH

9P!ld

gpoMsuiv

s9n|!0

II!MOO

PUB||3|O

J3SBJJ

jasBJd

aujXg

uojsuqop

yen

uojsuqop

ja>||BM

sjjjjaqs

goopjn^\|o^y

U0|jno

XaupX"!

aiuBuuns ;

SBUJOgi

A\lB|A]

SBUiogj.

)3JBBjB|A|

qBJOM

auBr

>pijapajd

sauBv

uqor

SBLUOqj.

auBr

ujioo

Ajbiai

3Wo|JBgo

MBO

}J3qoy

xaiv

djiijgd

saujBr

MIBO

sogi

saujBp

)UJBN JSJJd

8S2

ZS2

992

SS2

tsz

es2

2S2

1-S2

052

6^2

81?2

itz

9*2

stz

nz

EfZ

2f2

6E2

8E2

Z2

dial

617-81781



(N

qo PN :9SO|0 u! qo
9SB0

inpqnop ipuÄM u| 9uou

9sop ui qo
lUEußgjd sqiuouu

9 '.pooqjnoqqßiau u\ qo

puÄM ui saseo

aqs ajsqM puÄ/v\ asjo(-|
u| asnoq uo S9seo

PUAM Ul S8SB0

ajnsodxa ou

asnoq U| qo

qoq}!MPa)B9J)
09Q I BIUBUJ 9jnOB
jo pouad :puB| ui qo

9UOU MBS

asnoq u| qo

asnoq u|qo

asnoq ui qo \

asop ui sasBO a

jjnoo u| qo

asnoq u| qo

9jnsodx9 ou

[B)idsoq ui U99q psq

A

sjq u| paiQ

jno|oo puB
as|nd padiaq a; :jib;s ui

0

0

0

a

o

o

0

0

0

0

a

a

a

a

a

a

a

a

a

a

a

a

a

6

yo/o/SA

ies/a/is/0+vo

a/'M/o+vo

yo//wo+vo/SA

yo/ies/d/o +VO

jiu/oo/IBS/lS/O+VO
lupiy

io/iBs/a/o+vo
jliase

suoo9| "lo P)|Bqo

iBs/a/o+vo

O/IS

vo/a

oo/a/o/JS

OO/HO/O/a/SA
BUJ9U8 1

/00/HO/O+VO/a/M

a/o/M

Buiauai/AA/O/SA

suo!pudAB3H/S/O

S9UI|BS/}B9H/O
BUJ9U9

sdjnjL/oo/HO/UJ
naiojjad/S/aA/O/0

)saq/s

HO/Cl

OO/CWO/AI/S/a

P 9 8^-090-90

P 9 8fr-33a-90

P 6 et'-ssci'cIO

M 9 81rAON-l.O

PZl 817"AON~0

P S2 81'"AON-02

P 02 et^AON'o V

P 92 8fr-A0N"W

P 6 817-AON-20

P It- 8t-POH

M 22 8^-090-60

P 9 8t'"39Q"t'O

P f 81?-08a-90

P 8^-090-90

p / oaQ-go

q 11 817-090-60

9f-09Q-/0

P 8P~33Q~l.O

P 817-O9a-90

liZl. 8i7-oaa-0

8f-oaa-90

q tf 81?-O9a-90

P S 8^-33(3-20

1UBAJ9S 0

isißßmp H 2

J9jnoqB| ix

j9jnoqE| w iz

J9>(eujXB}s 61-

J9>|MBq 9

J9jnoqB| 02

MopiM gg
ueqdjo

sjajnoqBi 9

jajnoqBi h

JO||BS g

JUBAJ9S 92

UELUOMjaqSEM 9

ja>iMEq H 9t

JUEAJas p

jajnoqei 9 \,

J9jnoqe| ofr

J9UIUJ 82

SS9J)SUJB9S 2

J9}B|dj9A|!S H 62

I

japiojMooqei.

jajnoqei ^ o

3}eBmoo

puX/V\ S,UOSMB"1 ApBl 6

9S0|0 S.UOSaUJBp

ajBBuouEQ asoio s.uBouna

9S0|0 UO}|!UJBH ßlJa

jnoqjBq qiiai

aSOIO }UBU8A00

puÄM MII91

puXy\A aßa||oo JJnoo s||aMSoa

eönjgy ;o asnoH

o

IZ

IZ

lAl

d

d

n

d

d

BUJIMOQ

uino

d

d

d

d JO

lAl

d

d

d spiouAay

IN iinqujni

d UBßBd

d uosyaqoy

d

lAl

Xiiiay

uosjapuv

uo}suqop

uosnBjad

9}!MM

qeJBS

082

UZ

QIZ

pjBMpg

auuv 692

1892

'992

uqor 992

292

uouv 1.92

092

692

sjaq)o puB qo }ob)uoq |/\|d 3/0 psHiiupv uojjednooo ssajppv X3S auieujns



qjiai ui juanea qo qj|M
pejuoo :9snoq u| qo ou

asnoq uj qo
uoissiLupe uo

>|unjp qo }ou !j]bjs ui qo
uoissiuipB

uo >iunjp qo }ou
:pB}uoo ui J|E}s u| qo

papMOJO puB
Ajjjp asnoq lasnoq u| go

asnog u] qo

asnoq ui qo

PBJUOO OU

asop ui go

asnoq Uj go

asnoq ui qo

qo jo paip |A] pub j
8WH/31-/8 uo asnoq
aqj ui go jo paip h

aouBJBaddB pub as|nd

AI Ipooqjnoqqßiau uj go
:s>pop g)iai }b Buihjom

aouBJBaddB puB

}B9jß AI lasnoq ui qo
asBO inflqnop

a\i9a lasop u| go
S|OO}S

ua|no9j suo|)U9Uj !euou

MBS }nq asop ui go
gßnoo

ajBOjiap lasnoq u; go
OßB qjUOLU I

asnoq U| qo LU04 qjEap
}UBuBajd sqiuouj z

:>(O!S aq} mes jje^s ui qo

A

A

a

0

0

0

a

0

0

a

0

0

0

a

a

a

a

0

a

a

0

a

M/O+VO

jaaqs j9m jog /im
S0l}9UJ9

pjB^sn]M/Mo/O

HO/O+VO

l/M/a

oacl! /yo/O/SA
BjBLuaua 0/yo/M/O

Hid eniq pue

/a/yo/A/vo+vo/SA

io/iBs/a/6+vo
/oo/yo/SA

OVO/M
/iBsna/MO/a/o+vo

la/oo/a/is

ons/o

Ai/is/a/o

AI/U.0/0/1S

O/HO/SA

yO/O/HO/SA

6/a/is

yO/O/HO/SA

I/WHO/O

P9 8t-090-|.|.

P 6 8^-oaQ-60

P 01 81?-oaQ-80

P61. 8^-090-1-0

P 6 8V~39Q~0

PH. 8^-oaa-/o

P 31. etT-^Q-go

Pl.|.81^oaa-go

M St 8t~AON-0

g 03 8t^AON-83

P 9 8^"A0N"t'' I-

ggg 9^-oea-H.

^ 0 81^09Q-i.i.

^ 0 8t^"OaQ-11

81^-090-01.

P 3 8fr-oaa-60

p t? 8V-O9O-/0

P 9 8f-oaa-zo

p 9 8t-oaa-Z0

P I 8^O9Q-90

J9>)BUJ80L|S H

j3jnoqB| j

janno H

ja>|BUjaogs
i M

jajnoqsi j

j9jnoqE|

j9jnoqB| H

J9)uijd H

UBLUO/VUagSBM

UOSBUl d

}UBAJ9S

9A0qB JO a
i9||as>)ooq

i M

J9jnoqs|

B||9jqiun H

ja>(MBq

ja>|MBq

jajnoqBi j

JUBAjas

jaMELuaoqs u

0*

g

0

83

V

ge

ge

63

oe

6

61-

8

Zp

83

ze

Qe

ee

01-

93

93

aießuouBO asoio saijuag

aSOIO JUBU3A00

ajBßuouBO asoio oooojo|/\| i

}3>|jBLussBJ0 asoio sqiiuus isaM

asoio Aiqujassv PIO

asoio si|nod qjnos

asoio siinod qjnos

d

n

ssoy

990

I

ugpMog

Hl!WS

9S0I0 }9>UBUJgS!d PIO Vi

toe

ooe

663

00 Mug spooo

)|0 SJ8JUBU9A00

}8>|JBUJSSEJ0 06

}9>|JBLUSSEJ9 06

d

d

m

d

puoLULuma

8!>|on|O|A|

9i>pnp|/M

auuaqjBO

jaßpug

saujBr

jajBßjBtM

863

Z63

963

963

Buisoy

63

363

1-63

063

683

90U9J91 982

aouBSEaici 8

jssEjg asoio s.yng

0 asoio s.pjojMBJO

asoio JUBU9A00

ajBnbs piaifAEQ |.g

pUXMsBa||oozt

d

W

d

d

d

d

uojsaJd

Alliay

XpiSSBO

snoo

XjjaqooQ

qsiES Z83

PJBMP3 g83

uuv 983

96pug wz

qjaqBZ||3 82

AjeiAl 383

Mid OIQ uoijednooo sssjppv xas eiueujns



uoissjujpB jays
sjq oi. psip 9so;eujoo
pajljUjpE '.asnoq u) qo

qo injiqnop :asnoq ui qo
qo

}ou A|qissod .'jjBjs ui qo

LUOJJ paAjJJB ßUlABq
>|0BHB ajojgq jqBiu
HI BUopiA ui ;d9|s

pUAM Uj qO
paAOJdoij

9S|nd- jajBM uiB|d szo

jo AI !J!B}S uj qo ou

jjBjs ui qo ou

}BU aujBS aqi ui qo

UM0U>| )OU

pooqjnoqqßjau uj qo
asoio

qo e jo aßjEqo 6ui>|E}

JIB)S Uj qo

jiBjs uj qo

I? 0} joj BaoqjJBjp
pBq I9SO|O uj qo

9snoq Uj qo

asnoq-uj qo

asnoq ui qo

jjEjs uj qo

jjB}S uj qo

qojou

B pgonpojd suiui 0 uj
szo g jo Al !}OB}uoo ou

sjeqio pue qo jaejuoo

A

A

A

A

A

A

A

A

A

lAld

a

a

0

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

0

a

o/a

eujgua jjoo

00/0/!AA

SA/O

Hid aniq

BS/d/AA/a/SA/O+VO

!AW0

AI/AA/a/HO

O+09d|/!AA/Q/o+V0

a/AA/0+VO

AA/a/O+VO

AA/a/O

eaiaua o+Vl /O

AA/a/O+VO

a/AA/O+VO

!M/a/|BS

!AA/a/|ES
)aaqs

|BS/a/AA/O

/HO/AA/O+VO/a

a/AA/O

II"

AI/HO/a/AA

jueiujeaji f

P 17 817-090-61.

P V SV-oza-ZQ

pg 817-oaa-ZI-

P S 8t"-09Q"Z t

P P 8^-oaQ-z I

^Zl 817-090-61

M ez 81^-090-81.

MOZ 817-090-61-

H EE817-O9O-81

4 61- 817-oaa-ZI-

M OS 817-090-91.

P 81^-090-171.

q ZV 817-oaa-SI-

P E 817-090-171.

P 2 ei^osQ-S !

^ 9 8t^oaa-^|.

P fr 817-090-^1.

H8l 8i7-oaa-^|.

P S 8t^39Q- I

q * 817-oaa-EI.

)OjJ9d pejljUipV

jajuiEd jo AA PV

J9jnoqE| J z

J9jnoqB| H 61

J9>|BUJ IJBU OS

J9}UIEd J 17

J9))nosSB|B H El?

JS>)BUJ
jaujqBO H ZV

japuiq aoqs 2S

JOIJB, M

SS9JISLUE9S g

J9jnoqB| 92
J9d99>|

9snoH ßuißpoi Z

J9>|MBq J 17

jajnoqEi j 8

jauapjsß d S
J3daa>|

asnoH BujBpoi 62

/J8*2 2

J9jnoqB| gg

UM0U>) }0U Z

ja>)MBq AA 0

uojjBdnooo sBv

aouBSEaid \z

PB3H 69}BBmoo Z2

9}bBmoo 9S0I0 s,9ipojg

,9MJBUiSSBJ99S0|0JIB,SApB1

PuAaa 9ß9||00 22

9S0|0 ia>uBUjqs!d PIO Zt

jiBJS }9>|JBi^ |B9tM qjnos

9}BBu0UB0 asoio S9MEH

9}bBmoo gg i

JjB)S 19>|J6|A] |B9lfM JSB3

9SO|0 X|quj9ssv PIO

ajßßMOO asoio s,ajpojg

aS0|0 S,MB|3AEH

3)b6moo LZ

3)bBmoo IZ

asoio s,MB|aABH

joop M0| puXyw 9ß9||001-2

puXMs,/OB^}S0t

ssojppv

d

d

d

n

lAJ

d

d

d

d

lAl

d

n

d

n

lAl

d

d

d

lAl

lAJ

d

xes

J9isqa/\A

>fOB|S

suilioo

Ai9iuoB,uoW

U0J9LUB0

BAA

J9IU1AJ

UEqong

UO}|IUJB(-(

9ipp9d

U0S9JUJBP

XpBjg

UBqßB||BO

snui9BJ0 i

iJBJd

ujno

atuBUjns

^n Z2

sauBv [-2E

HWBzng 03E

UIABQ 6t

PjABO 81-E

uuv ZI.E

uuv 9l-

MBJBs ne

UIJJEIAJ [.

M19QBZII3 zit

LUBjiifAA US

J9UEP Ol.

ygqoy 60

>piJiBd 80

9UBp Z0

UBjjsjjqo gO

Xjb[aj goE

III^N WE

>|0U}Bd EOS

/JBIAJ 20

3UJBN JSJJd Q|a|



SÄEp OMJ JOJ ßUI>|U!Jp
Ipooqjnoqqßjau ui qo

jibjs ui qo

jiBjs ui qo

asnoq u| qo

jjBjs jo jBu aujES ui qo

j|B}S ui qo
ßUlJIUJOA

BuiÄBye ui pajja ou d

jjBjs ui qo
UOISSjUjpB JO

Aep uo Äep \\<e ßupiuijp
uaaq peq qo jou

asnoq ui qo

PBJUOO OU

paAOJduii as|nd -jajBM
uiB|d szo :asnoq u| qo

asnoq-ui qo

qjiM paj}{LupB qo jou
ßui}SH

jailJBa aas jaqopo
U! ssauiH snoiAajd
oj papguuoo jnq

qo jou IpuÄM u| qo ou

qo ilasnoq ui qo

A

A

A

A

Buj9ua/yo
a /ujo/iM/Ava/o+vo

a ujnuBpnBiAVO/M/a

a ujnuepne-i/vO/M/a

a os/yO/d/UJOA/O/SA
J9A00/0+

0 oad|/!AA/AA/a/O+VO
UJ

a nuBpnB|/BO/|BS/a/M
ujnuBpnsi/yo

0 riB/HO/d/O+VO/SA
a/ujnuB

Q pnBi/XpuBjg/uig/vo
uinuepnBi

o /dna/HO/o+vo/SA

a U!9i!AA/|BS/a/O+V0

uinue

nid

aniqpuB|inbQ jbjiBiq
a /a/M/uig/o+vo/iBs

a /iM/uJnuBpnEiAvo/a
!/WUJnuE

a pnB-i/HO/AIA/O/M/a
ujno

a !SdBO/|BS/!M/O+VO

0 I!"

sjapMOd
s^iaAoa/soijauja

0 pjBjsn^A/O

SMBJopadJSiiAina/o/SA/O

P 9 8^"9Q"92

4 91- 8^090-62

4 82 8t-9a-82

4 8fr-oaa-Z2

4 81- 8^-090-21-

4 61- 8i7-09Q-82

p pi 3p-osQ-pl

4 /2 81'"09Q-Z2

P 6 V 8t7"^9Q~60

P 8fr-9G-fr2

P

P V 81?-oaa-22

P t 8t-09a-22

P 2 Qp-SQQ-PZ

P V 8t""39Q-|.2

P 6 8t'"39Q-s I

P L 81^090-81.

P6 SP-09Q-QI

>uap H 09

>|J9|0

jgjuiBd ZP

ja>|MBq 91?
6

ssaujEq qoBoo

UOSBLU pq

asjnu 9

ja>|MBq 69

asjnu ot7

jajnoqBi 02

asjnu 92

jUBAjas 22

jqß!JM||iuj H PZ

jauapjBß jo y\/\ ot"

ja>|MBq j 8

J9jnoqB| d 2

J8jnoqE| H gf

uosEUJ H 2t?

PB)U00 OU

asnoq ui qo

O

a

0+oad|/o+VO/SA

/0+V0//WQ/IBS

P 14

4 92

sjadaa>( ibuBis
Xbm||bj h 62

jajjod jo M 29

asoio Joqouv

sßuißpo"] s.jjng

asoio Joqouv

ajeßMOO ^noo suaqoji
sßuißpoi

ajBßuouBO asoio 9snoq9}|qM

BJ8|oqo
sßuißpon

asoio ja>iJBUjqs!d jo >|0Ba

aouESBaid VZ

IE

ajBßMOO PUÄAA S.UOSLUOqi

lAI

n

W

lAJ

Vi

d

lAI

d

lAI

d

d

d

d

ujnqdGH

uosdiujs

JJBM3JS

UOSpiABa

Buijsuqo

saujEf

LUEflHM

aßjoag

uosnv

uqop

uuv

SBiuoqi

ZVS

Ot-E

6EE

8

9

SEE

f

2

BZH3 !

auuaqjBO OEE

B||9qBS| 62E

82

9}bBmoo pu^M s.uosujoqi

9}bBmoo 9soio s.aipoja

IS puB|jaqujno 2

90UBSB9|d \Z

d

d

d

jouuoo

JJ9

Ä9UJIB0
UO1SB3

APPia 92E

j9jbBjb^\| g2

sauBv t2

qiaqBzin 2

1)0 JOBJUOQ \Nd O/O pouej peHjLupv uoijednooo ssejppv



jibjs ui qo
py jsajjoj

ui asnoq auijUBJEnb
ujojj aujBO :asnoq ui qo

asnoq
U| qo :qo jo pai.p j

asBO

injjqnop .'jibjs ui qo ou

UOI.PB3J
api6|E aq} paiEBfliui

zo 91. jo SA :pB}uoo ou

H aq} 0} qo qjiM juaijßd
B paujBO asop ui qo

pooqjnoqqßjau ui qo

asnoq ui qo ou

s}uai}Bd ajB i^
puB J3)S!S ijqo jo paip

d 3S0|0 s,MB|aABH ui qo

asnoq u.i qo

puB| aiiies ui qo

asnoq ui qo

pooqjnoqqßiau ui qo

asop u! qo

asnoq ui qo

}0E}U00 OU

asnoq ui qo
S)|aaM OM} joj 6up|uup

.'3AoqB jjBjs ui qo
sAsp 8 JOJ 6ui>|U!jp
uaaq pBq ;j3}}sq

}|3j aqs pies }U3|}Bd
SZ0 2I. JOSA->|0!S

aq) ßu|pua})B j|B}s ui qo

A

A

A

A

A

A

0

0

0

0

a

a

a

a

a

a

a

a

0

0

0

0

0

a

a

a

18/yo/a

ajn}xiui >i|Bqo
/0+1 y> Bujaug

ujnuBpnB
1/ßjBjpAHAyO/a/SA

VO/HO

ujnuEpnB
lA/O/OVO/lS/d/SA

uoipjJj 1 /U|9

uoipuj x /u!0
ujnojSdBO/Joq

dujBOA/O/MO/AA/yO
joqdujBO/uj

noisdBO/VO/yO/HO

u\N\mo
ujnoisdBO

/JoqduJBOA/0/ulO/Q
JoqdujB

O/ujnojsdBO/uiO/VO
UJ

nuBpnBi/JO/EO/SA

/qjnujsiaAyo/yo
ßjBjpAH |os/ainuBpn
BiA/o/iBs/SA/a/yo

!/WV0
BUjaue/ainuB

pnBiAyo/yO/IBS/SA

VO/!M/G7HO/yO/SA

/wa

ujn

UBpnBn/SAA/O/!AA/a

P 81.

P8t

P81.

PH.

PS

1)22

M21.

i)9

P2

P ^

q j7g

M2

PH

P 2

PL

P2I.

pet

P

P2

mi

8f-03Q-62

8i7-oaa-|.

Sfr-oaa-1.

81?-oaa-82

6t-uer-tO

6i?-uBr-eo

6t-uBr-to

6t>-UBp-0

6t~UBr-20

6^-UBp-i.o

61rUBr-0

81rO3a-t2

Qp-OSQ-Zl

8t-oaa-t2

8i7-oaa-i.2

8f-oaa-02

8i?-oaa-62

8t~oaa-oe

8f-03Q-|.

jajnoqei

JO|!B) J

JO||B} J

UBUJOAUaqSBM

J3}UUd

JO|IE)

j3>|BUJunß

UEUJOMjaqsjj

jajnoqBi h

JO|IB} J

JO|1B} H

}UBAJ3S

}UBAjas

jajnoqBi j

SS3J}SUJB3S

jajnoqsi j

}UBAJ3S

ja}uiBd H

JO|IB}

}UBAjaS

6t

9

PI

Ot

ze

92

08

9

9e

8

09

92

02

I

82

9

9t

PS

P

It

UOSIOOIN 8

9SOI0 !

}3>|JBLUSSBjg 06

MOJjaqsij asoio

jJOd }S3M s6ui6po-] s,ai.

aSOIO S/AB|3ABH Ul

A3jd py UEiqpi asnoH au^uBJEno

S,3U|I|AJ

IS!

s.ajAj aiiiiBa

9

IS q6|H asoio }3>|JBUjqsa|d 92

qßjnqxoy 91.

asoio Joqouv

3SO|0 S,MB|3ABH

bjbBmoo ynoo suaqoji

l^1

lAl

d

d

lAl

d

d

d

d

lAl

d

d

lAl

n

n

s,MB|3ABH d siyno

a}BßMOO 2/2 d AjEqinw i

qjiLUS

suiqqiM

Aqqoy

UI}JB|/\|

6IEJO

UJnqdaH

uosjapuaH

1.9C

auuv 09

89

uqor gge

uqop 9

2S

saußv ÖSE

SpUBJJ
,

aissap j

sjeq}o pue qo )oe}uoo |/\|d q/q uonednooQ aBv ssajppv X9S auieujns



>PBJ4B ajojaq sjg
9 |OO}S go B P3UILUEX3

peg pBag }0 euiazoa

gjjM suai p jo} Ajbujjuui
UI PJBM UI }Uai}Bd B

paonpojd AI lesnog ui

u3Ai6:3snog u| go

}OB}UOO OU

ÄJOJjSUBJ} g)IM USAlß

Pit. oj dn ssaiadog
A|j9un pauiaas

uoijipuoo uagM uaAiß a|
Xijuanbsjj sesop helus
u! O+VO 'asnog ui go

IBnpayauj
sasop }uanbaj;

PUB IIBLUS UI U3Alß

60+ O 4ob;uoo ou

asnog uj go

asop ui go

asnog agi ui go
3U0

ou MBS jnq asop u| go

A go 3J3gM MOBSBIQ U|

|ogoo|E
uioj; jodnjs go lou
>pis ag) papu3))B
Pub 3snog ui go

}j }o paip MB| ui jagjouj
puB ajiM asnog ui go

oaa 81 |B}idsog go UJ04
passiuisjp Issop ui go

jo p3ip ogM uosjad b }o
uajpiigo agi l))im 6uiAs|d

sjag}o pue go jobjuoo

A

A

A

A

A

A

A

lAld

a

a

a

a

a

0

a

a

a

a

0

a

0

0

a

o/a

SA/yo
na/a/MO/is/o+vo

HOA/OAS/AI
|IO U

O)Ojo/B}BUiau3/SA/a

pjBjsnuj
/Ai/o+vo/is/a

pjB}sn|/\|
/a/iS/O+VO/(92)SA

Boia

ua/yo/O+VO(f2)SA
JS/HO

uiO/0+VO/SA

S!|B,!ß.a/VO/U!O

S!|B}lß|a/SAASAyO
diund

goBLuois/oiiaiua
pjB}snai/HO

S/VO

yo
ai

nuEpnsi/JO/BO/SA

S!|B}iß!a/!/WV0

JUeiUJBOJi f

p V 6t-UBp-i.2

P Z 6fr-UBr-02

P9 6t-uer-9l.

PZ6t-uer-6|.

P Z 6fr-UBf-81

P 6 V 6t"uEp-20

g82 6fr-UBr-9l.

M 91. e^uep-n.

PZ6*-UBp-u

P Z 6tr-UBr-60

^ fz 6f-uBr-60

g 9E 6fr-UBr-60

P 9 6^-oea-90

P 01. 8f-oea-90

P S 617-osa-SO

JOjjed psH.iuipv

IUEAJ3S ZZ

jsjnoqei oe

giiujs 22

jajnoqBi oe

juBAjas 02

jajnoqBiH 61-

jajnoqBi 02

jayod 1.9

ss3J}suiBas 09

}UBAJ3S 9e

jUBAjas 22

jajnoqei h ig

ja>)MBg Yi

J3|jno H Oe

UBLUO/vuegsBM
n 8

uojjednooo aBv

Ajbujjüui j

ajBßMOO asoio s,9!PJa lAI

3}bBuoubo 3soio s,jequna |ai

3^bBmoo asoio s dipoja ^M

aOB|r} UO^SIJnB"! 001- d

3}b6moo asoio s.8!P0Ja d

asoio sjLiBO Vi

asoio sjinoj gjnos lAI

asoio sjuEO d

30BJJ3HS glial 9 d

jjnoo uosuiog^ 91, j

}9>UBUjgsa|d d

eiBßMOO 3S0|0 s.aijsEH lAI

asoio sjuBO d

souBSBay z d

ssajppv xas

uosviaqoy

piBUoaoiAl

UOSJ3PU3H

sanßiBH

UOIIBJJS

suHloo

i,jo miUJS

sasow

I

UOJIJLUBH

saauuap

||3UU0a 0

jnoQOi^i

ssoy

uojsugop

aiueujns

3UUEUEIAI HZ

9>)ni 9Ze

uiioo 9ze

J8}3d PIS

auuBiJBi^i eze

gaqBzi|3 zze

gß"H i-ze

ugor oze

Äppia 69e

g;aqBZi|3 89

gjaqBZ|i3 Z9C

gBJBS 99E

MSjpuy 99E

AjBlrtl pQ

AjBj/\| 9

auiBNtsjij dial



r

aujij aiqBjapisuoo
aiuos joj asoio ui go ou

PBJUOO OU

go paMO||oj
AjajuasXp ;pjBM ui go

poogjnoqq6i.au ui go
go LU04

AjaAOoaj jayB gßnoo
buidoog :go }o paip y\|

Al
}B jdiuajjE psi.iBj Gjojaq
paiiBj paaiq oj jdujawB

'.UAAOU>) }OU pBJUOO A

Ai iBadaj 0} jdoiaHB

pa>)jBUj 1

9 pub g qi IpjEM U! go
asdB||oo

agi viaAB o} pajeaddB
SA 'QI l AI ßuiAiß ajo^aq
ßu|H9|poo|q .'pBjuoo ou

}U8j)Bd go E ßujpuauB

PE}U00 OU

UBpgi. UIOJJ
ajagj pjBM u| go ou

pasn duind goBixio}s
SJ0J8J8LH paujnjgj jou

soijauia ßuoj}s 1

ou papafuj 1

20 03 lasnog ui go

J! go

injiqnop lasop u| go

0

0

0

0

0

BLuaua/a/yo
9jn}xiui

xnN/s,j8
AoanaAS/o+vo/SA
Appoi U! qjBqngy/y
ona/a/o+vo/SAfls

O+oad|/sA
na/yo/o+vo/d/HO

a/O+VO/(22)SA

P 03

Pt9

P63

P31?

pse

BLuaua

l/HOflS/(3)SA

A a O+1/AI/BUJ9U9/O/1S

SA/sasop
a IIBLUS ui VO/IS/AI

S9S0p IIBLUS

0 /yoA/0

a JSA/O

9U3pad|/Lunoigo|00
19

a siiAi/AI/lS/O+VO

0

LunojsdBo/oijaaia

UBLUOAuagsBM ge

j3jnoqB| og

}UBAjas g L

}UBAJ8S 61

M91.

8p-oe<3-QZ asnoH ßujßpoi g

J8jnoqB| 92

jUBAjas

ssaj;sujBas zv

J3P33JM00 91.

j3jnoqB| j g

fe

p \ 6t-UBr-92

M 1-2 1

PS 1

P L 6t-uBr-ZL

p s juEAjas

asoio sXbjo

puoiuupiy

py jsajjoj asnoH aui}UBJBno

3iy

8}bBuoubo asoio SJI9AA

asoio '

I8UU8A aoBid s,}OuaH 0

d

d

n

lAI

d

lAJ

asoio siinoj gjnos 9t- lAI

uox|N

sauBv 36

ugor (-6S

BZH3 06

JJBM8JS

ssoy

upas

}JBOU.JEQ

uBug

MJBIO

UIBO

Boos

68

!II!M 88

saiuBf Z8

98E

S8E

}3JbBjeiai 8

uaqoy ZZZ

AouBN |.8

Majpuv 08E

3IIAI 6Ze

sjagjo pue v\o pejuoo |Aid O/a pousd uoiiednooo ssejppv X9S



oo

m

JOBJUOO OU

JOEJUOO OU

PBJUOO OU

joBjuoo ou sÄes

JOEJUOO OU

up }o siuojdujÄs
qjiM 9snoL|-U! sjaqjo

aAoqB jaqjojq

PBJUOO OU

JOBJUOO OU

U.JIM hi asnou, ui uosjad

uoissiLupB ajojaq
ÄBp qo }o paip 9j,im

JOBJUOO OU

JOBJUOO OU

aAoqB jo a

JOBJUOO OU

ajBßuouEO
9i|j ui >jDis 3L|j ßuipuajje

juaiuaAOjdiui jqi ai
;>|O!S 3qj MBS jjBjs u| go

JOBJUOO OU

JOBJUOO Ul

9Aoqs jp pulp
aiuij

aujos jo; jibjs ui auou

soil} aiqBJspisuoo
aujos jo; 3SO|o uj qo ou

juaiuaAOJdiui AjBJodujaj
p qi AI IJOEjuoo ou

asnoq ui qo

sjaqjo pue qo jobjuoq

A

A

A

A

A

A

A

A

Wd

0

0

0

0

0

a

a

a

o

o

o

o

a

a

a

a

a

a

a

o

a

0

a

o

o/a

i

111tu

noiqo|oo/JS/a/0+VO

SA/qjeqnqy/vo/yo
SLUOlUBp

jBO/Biqdjo|Aj/i/\/\/yo

?S

/O/IS

is/a(oi.)SA/o+i
BLU3U3 SJBldO

yo

yO/O/(22)SA

yo/o

LunuBpnBi/HO/d/S

LunuBpnBi/HO/d/lS

yo/a/Mo/d/is

HO/IS

AI/HO/IS

O+1/HO/lS
B

LU9U3/AI/O+1/H0/IS

)S

o+i/yo/a/is
BUJ3U9/O

/0+1/(Ot)SA/S3Sop
IIBLUS Ul VO/JS

B

W9U3/AI/O+1/HO/1S

ELuaua/a/yo/O/JS

JueullBSJl

P 6 V 6fr~qsd~91-

P SI 6t^qad"02

P SI- 61?-qsd-02

P Z 61?-qsd-82

p se 6fr-q9d-80

PC61?-JB|AJ-|.O

P2 6t-Jei^|-LO

P Z 6t?-qsd-92

PS61?-q3d-6l.

P 8 6fr~qd~Zl.

p p 6fr~qd"8 \>

P2t 6*<|ed-H.

M 02 6^qsd-l-l-

PS 6rqsd-LL

pe 6i?-qsd-i.i-

P 1? 61?-qad"Z0

q ZI. 6fr-qsd"0l-

n oe 6i?-qsd-6o

M Le 6fr-qad-80

p 01- 6i?~q8d"Zo

P 8 61?-qsd-Z0

p ee 6i?"uer'82

M se 6irUEr-go

PZl. 61?-UBr-6l.

poped psjjiiupv

jsjnoqei d I

J9jnoqB| j 9

j3jnoqB| ge

J9>|BLU |IEU bZ

J9>|U!S ||9M gg
J9>|BUJ

j3>|SBq d 2

ja>|BLU9oqs 2e

JQjnOCjBJ Cj

ja>|ELU9oqs 02

jsiiyojd oe

jajnoqBi lz

J9jnoqE| og

SS8JJSUJB3S e2

jUEAjas 81.

jajnoqBi H es
japunoj
ssBjq H LP

jgjuiJd H SS

jaU!u>| eg

6 21?

jajnoqei d e

jajnoqBi H qz

jgjnoqei 82

JUBAJ9S ee
jauuids

oooBqoj zi.

uojjednooo eBv

puÄMs.JBUi>|OB|ajJnoos||BH

PuXaA S^EU^OBia JJnOQ S||BH

puA/\A s,jBij;>|OB|a JJnoo S||Bh

jJodjsaM 9snoH ßuißpoi bijojoia

jjodjs3M 3snoH ßuißpoi buojoja

3JBnbs uogßjns 2

PUÄMS/JBIAJJSOI-

PuAms,Ajb|ajjs0I-

puÄMsii3aei.

J9>|JBUJSSBJ0 6 SßUlßpOT SUOJBd

uojsi|>|J!

9jeBmoo g

puAM s,JBUi>|OE|a 06

s3|qBjs sßu|>t 9

S3|qBJS sßui 9

9S0I0 joqouv

9JEBU0UB0 9SOI0 S.UBOUna

aßnjay p asnon

JS uojqßnoja ugqoji^ dnog

JIBJS ja>|JBlAJ |B31M JSB3

JIBJS J3>|JB|AJ |B9|AJ JSB3

sjbBmoo 9S0I0 siina

90B|d B|pu| ge

ajEßMoo 9soio s.aipoja

ssejppv

Vi

m

Vi

IAI

Vi

Vi

Vi

IAI

IAI

IAI

IAI

IAI

d

LL.

d

d

d

d

d

lAi

d

IAI

d

IAI

xas

sujna

sujng

sujna

UOSJBM

uosujoqi

P|UJJB!(]O[AJ

SUJjBQ

SUJIBQ

auujoiAi

991

uBqaaooiAj

na

uMOJa

SUBA3

SUBA3

9IUUUJ

IMßMAA

aiuujd

ßUIAJ|

anqßouoa

enqßouoQ

UIJJBIAJ

uojJOiAl

SlUßlBH i,

auieujns

JSJ9d 91-fr

J9AH0 SI.1?

J9J9d frl.fr

uqop Cl-fr

X9IV 2H?

UB||V l-l-fr

saiUBr 01-fr

düiqd 60fr

SBUJoqi 80fr

uJBjiHM ZOfr

uqor 90fr

seujoqi gofr

AJEIAI frOfr

qejBS eOfr

AJBIAJ 20fr

uußqop [,0fr

jajBßjBiA] 00fr

J9JBßjB|A| 66C

saußv 86C

A|>|OBJa Z6e

Äppia 96C

saujBr g6C

B||9qBS| f6C

<Ji|oo C6C

eiuBN jsjy Q|e|

6t781^81



<N
en

JOBJUOO OU

JOBJUOO OU

9SO|0 Uj up

JOBJUOO OU

II! 9S0U.J
U99S SEU, "9S0|0 U| Up

joejuoo ou

JOEJUOO OU

IP U.JIM HI 9S0U.J
JO S9gjO|09l)J P9U.SBM

JOBJUOO OU

JOBJUOO OU

JOBJUOO OU

joejuoo ou

JOBJUOO OU

JOBJUOO OU

uojs||>ui ui sjuaijed

JU9|jed HO MBS

JOBJUOO OU

IP ifljM HI UJ

joejuoo ou

JOBJUOO OU

JOBJUOO OU

JOBJUOO OU

JOBJUOO OU

JOBJUOO OU

sjaio pub qo jobjuoq i/\|d

0

0

a

0

0

0

0

a

0

a

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

o/a

0
J9J6M

P|O0/ J99U.S J9M JOl)
J9JBM

P|O0/ J99U.S J9M JOg

o+vo

l/9UipO|

a/eu!poi

IBSUEjJEiinB (02)SA
gpuo|up !!pos/JO|i)0

LUniSSEJOd

PUB qjUJJBM/09d|

ia/a/vo

(2t)SA/O+VO/l

(S2)bVW0

(ZUSA/O+VO
b

oijguig pjBjsnui/(i,)
SA/yo/o+vo

JO

o/yo/(o USA

yo
o+vo/y

O/d/HO/O/JS/(t)SA

yoAS/o+vo

qjBqnu.yA/0/yo

/o/is/yo/o+vo
Ojjgujg pjBjs

pus qJBqnqy/yo
S||id

puE 9jnjx|uj ÄEqiuog
/(neSA/lS/O/O+VO

O+
i/(si-)SA/a/yoo/xs

juaiujeeji f

P t 6t-PO-9Z

M 8 ! 6t"PO"C3

P ZZ 6t-d9S"8Z

6t-d9S-Z2

P ZZ 6t-d9S-Z2

M Oe 6t-d9S"90

p e 6t-d8s-eo

P t 6t-d9S-t-0

p e 6t-d9s-eo

P n 6t-ßnv-8Z

P 6 6t-d9S-eO

P6I. 6t-JBlM-0

peet-JBiM-oi-

P Zl 6t-JB|M-Z0

P9 61^ad"H-

P Z 6t"JB|M-S0

P ZI 6t-JB|AI"t0

P 8 6fr-JEW-frO

P 8 6t-JBlM-tO

PCI. 6t-JB|A|-eO

P 8 6t-q9d-83

)ou9d peJMUipv

JO|iBj & M Ot

J8jnoqB| j f

SS9JJSLUB9S 6t

J9>|BU190U,S 1?e

jgjujBd t?e

HJILUS gf

j9jnoqB| j g \,

j9jnoqB| ot

SS9JJSUIB9S ge

J9>|JOMjnO J.e

JUBAJ9S 81.

j9jnoqB| ge

gsjnu 02

JUEAJ9S W

JUBAJ9S ge

J9>)JOM Jjd Ql

J9>|BLU gsruq p\.

J9U0|su9d gg

JUBAJ9S eg

6 0S

JUBAJ9S 22

JUBAJ9S 11

uojjednooo aßv

gjeßuoueo 9soio s,9uinH

puXM s,je!4Moeia LZ

jjnoo s,9U|!|/\| i

9jbBuoubo pus-] sgAjnd

lejidsoH BJ9|ogo

aßnjgypgsnoH

yodjS9/v\ Ajju3 s,jjaqqjno

gpoqB pexu ou

9JBBMOO aSolo S.9IJSEH C

j9MJBUisseJ9 9S0I0 s,jjna

J95UBLUSSBJ3 9SO|0 S.pjJV

lEJldSOH BJ9I0M0

9soio s.uosygqoy

9jbBuoubq 9SO|O s.uBouna

gsoiouojsuJBMei-

gjsßMoo gee

JJ0djS9M 9SO|0 S.U0SU9A9JS

gpoqB pgxy ou

puX/\A looqos ijBlH I

ssejppv

d

d

d

d

IM

lAI

IM

d

IM

IM

d

d

d

IM

d

d

d

d

d

IM

d

IM

m

d

d

xes

JJBM9JS

PJOJMEJO

giqqoa

AbM1M

U0SJ9PU9H

uosjspusH

UB910|/\|

ligojnd

J9pUIB|d

UBIUU.SI91

miujs

aj\riQO\/\i

u{jje|/\|

SUB|O1

u|Bg

Ä9SB0

s>|oojo

Aei-inog

||9ssny

ssgßjng

eujBUjns

9UUV tfrfr

J9JB6JB|/\| Ott

jgjsßjB^v 8Ct

lieBnoa get

J9JIBAA get

uqop eet

|9BH0|UJJB0 2et

LjjgqBziH tet

9UUV oet

B||9qes| 62t

S9UBV Z2t

Biujgqdng gjf

jgjBßJBw gst

S9u6w 2"^

uuop ~?X$

Ajbiai I2t

saujep 02t

seiuouj.6|.t

8UUV 8lt

auiBNjsjy ai3|



PE)UOO OU

gsnou. U| go

PEJUOO OU

am U.JIM uoijEOjunujujoo
}UB}SUO0 U|

A|snoiAajd jnou.
auo pazjas ja6u9SSBd b

PBJUOO OU

asoio ui go
go gjiM uosjad

MBS aqs ajggM o6b

sÄBp z uanqxoja ua|
9snog glues ui o6e

sAep 9 go peg jgjgßnep

pE}uoo saA

lOBJUOO OU

PBJUOO OU

PB}UO0 OU

gjenbs am ui go
jag aas )ou

P!P go jo pajp ApB|puB|
111 AQDin

papuapB asnou. ui go

PBIUOO OU

PBJUOO OU

PBJUOO OU

o6e sAep
HI aSOlfl MBS pUB| UI L)O

SJ8i))0 puB qo pBjuoo vi

a

0

a

0

a i

a

0

a

a

0

a

0

0

a

a

a

o

a

a

a

d o/a

SaAftB
pas/saAijBßjnd/ia/a

oad|/o

(9)s/wo/a

oad|/o+VO/0

)99MS J9M PLJ/S9AI}
eßjnd(2i.)sAna/a/i

e|oo/s9Ai}Bßjnd/a

0+1

}aai|s }8M )OM/1

de|ef-A|nd/O0/V0

l!d/O/EUJ9U9/O+l

}9M )OH

0+VO

liquinid 9)B)90V I!d
J9JBM

P|OO/199L|S }9M ;0H
00/s9A|}i36jnd/}S/

)99US }d/A ^ojI

^99US 19M JOM/O/IS

0+VO
J9JBM p|00/J99L|S

}9M PM/HO
J9JBM

p|oo/ jgaijs }3M joq
jaiEM

p|oo/ jaags }3m jog

jueiujeajx f

P 9 6t-d9S-90

p u 61rdes-tO

P I 6i7-Bnv-82

P I i e^-das-SO

P 9 6t-d9S-Z0

p g 61>-das-Z0

P 9 617-PO-60

M Oe 6t-PO-60

P 617-PO-ZO

P Z 6WOO-Z0

P Z 6fr-PO-Z0

POl- 6t--PO-90

P 01 6fr-PO-6l.

P Z 6^-PO-Zl-

P 9 ftirV>O~Pl

M ZZ 6fr-PO-2

P9 6t-PO"l-2

M9 GV-Yxy-iZ

MSI 6WOO-9I.

M Zl 6f-PO-01.

)O!J9d pawiLupv

j9jnoqB| j 91.

JO||BUO/\A6

jajnoqBi ^z

jajjod iz
jaiueajs

puB uopuoi
Buopi/\ pjBoq

uo UEUjaju \z

J9AB9MJ 91.
uBUJOMjggsBM

10 0 91.

j9jnoqB| H LZ 19H

mjuis H 9

9Sjnu 22

J9>|MBM ZP

jgpod H IV

JUBAjaS Qp
ajBA.ud

paßjBgosip 92
aoyjo

9Oi|od u; >U9|O 69

UBUJOMJBgO 1?
J9>|BUJ90gS

PMZZ

gjiijjs gp

jgdnEd 09
daaMS

Aauujigo 6

uonBdnooo sBv

asoio siinoj Minos

3}b6moo asoio s.aijSEH

JBIHLUßlEJO

|E}jdsoH BJ3|ogo

U3A{6 ssajppe ou

9S0|0 SÄBJ9 giJON 9 I

asoio sjinoj gjnos

jBuissBJO asoio s,uo}|iuiBH amn

IS uoyoy\| zi

IBjidsoHEjaiogo

asoio s.ajAj aiiiiBa

asoio s,MB|aABH

uojun }sa/\A

ajBnbs aJB9dS9>(Bgs Z

asoio sappag

puAM s,JBUj>|OB|a LZ

puX/\A s,A\JB|A! is Sp

ajBßuouBO puB"i sA||op

jaMJBUJSSBJQ

JIBJS }9>|JB|A| IB91A1 9|PP!|AI

ssejppv

d

d

W

lAI

d

d

d

d

d

d

d

lAI

d

d

W

d

lAI

xas

MJIUJS

Xbjq

J9AB"|

9IZU90l^

episApuBH

9UBT

gjiLus

s|anuE|A|

aeyoiM

uMoja

apuaoiM

Ab>|01M

U33no

gsBja

3|ny

auBois

puB|jagjns

uosui>|||M

uosAja

aujBUjns

A^BIM |.9f

}9UBp 09fr

uaMO 65P

>puapoy 8St-

ugor ZSt

BUHSiJMO 99fr

9UUV S9f

U9II3 Wt

S9u6v 9^

B||aqES| zgv

lasgoii^i |.sfr

B||aqBS| 09t"

3UUV et't'

uupr 8^1?

PIABQ in

jauBf 9ffy

U9||3 sw

|dlUEQ pW

g|9qEzi|3 ^^

S9|JBM0 ZVf

3UJEN,SJ!d a|9|

617-81781



II!
asoqj U93S asnoq ui qo

juaijBd qo uaas ssq

JOBJUOO OU

asop ui qo

JOBJUOO OU

PBJUOO OU

JOBJUOO OU

JOBJUOO OU

JOEJUOO OU

qj MBS puB| u| qo

JOBJUOO OU

JOBJUOO OU

II! 9soqj
uaas SBq 'puB| Uj qo

JOBJUOO OU

JOBJUOO OU

jno a>|ojq
qo uaq/w uopuo"| u|

diqs uo oBb sÄBp p\, jnq
qßjnquipg joejuoo ou

JOBJUOO OU

JOBJUOO OU

asop ui qo

asop ui qo

asop u{ qo

JOBJUOO OU

JOBJUOO OU

sjaqjo pue qo joejuoq i/y

a

o

a

a

a

a

a

a

o

a

a

0

0

o

a

o

a

0

a

a

a

o

o

d o/a

jajBM pioo/jaaqs
jaMjOH/a/X

oad|

jaaqs jbm joq/M
JajBM

pioo/jaaqs jaM joh
jajEM pioo/jaaqs

jaM joq/HO
jaaqs

jaMjoq/JO|qojOd/HO
jaaqs jaM

joq/saA|jEßjnd/a

jaaqs jaMjoq/jL/HO

nquinid ajBjaoy |!d

jaaqs jaM joq/js

pio/jaaqs jaM jon/i

oad|/o
J3JBM

P|00/J33qS J3M JOH

03di/o

j33qs jaM joq/auipoi

O+VO
jajBM pioo/jaaqs

jaM joq/HO

O+VO
BUJ3ua/M/jaaqs

jaM joq/i
joiqo jOd/OOflseqs

jaMjoq/i
jaaqs jaM

joq /saAjjBßjnd/a

jaaqs jaM joq/i
J33qS

jaM joq/o+VO/

jueujjBaji

p p 6fr-po-eo
PO-61.
pajno I

4 9J. 6i7-joo-e0

M 62 6f-PO-20

U. PZ 6i>~PO-20

Pt61rjoo-l.0

POt 6fr~das~0

p e 6^-das-oe

P 8 et^PO'tO

11 LZ 6t-PO-90

u f2 6t-PO-S0

P P 617-PO-ZO

P PI 61T-PO-Z0

P 6fr-PO-/0

M VZ 6^-das-62

P 14 Qp-feS-QZ

M 0 6^38-82

P P 61rjoo-90

P S efr-PO-frO

P L 6t-joo-1?0

p fr 6t-daS-60

p g 6t-das-Z0

P 8 6i!-das-90

pojjod pajjiujpv

qjiaisuij 2t

ja>|joMjno

jajjBO jo M it

UBLUOMjaqSBM 8

jUEAjas 0

japunoj adXj 82

jajnoqBi &P

jspunoj adAj gp

UEUiaojiod H Qf
UBLUqOBOO

jUEAjas 91.

ja>|JOAAjno 92

daaMs 22

jajnoqBi-) ii

J3>|BLUJ3UiqBO 1.2

japunoj adXj p

uBUJOA/uaqsEM gg

jajjod 2P

jajB|s H PZ

j3>|BluXbjs 22

UOSBUJ 6fr

ssajjsujBas 82

ja>|EUJaoqs h 99

uojjednooo aßv

pB3q3JBßM00 02

PUA/\A S,AJB1^| JS

puXM mooqioi

asoio j3>UBUjqs3y

3ßpug qjnos Z2

/ÜJU3 s,au|!i^ (.

IIIH aiJSBo

JiBJS ja>|JBW |B3^ aippiiAj

3jbBmoo 992

aoBid Bipui 92

ÄEMasnBossoJO )SEg jjnoo sAbo

s.ajjAj anieg /puÄM s^oA^ippoi

jjejs J3M-IBIM |BSW 9|PP!W

j3>|JBUissBJ9 asoio qinyi

ajEßUOUBO 3S0|0 SJ3>lBa

aSOIO S3JB00APV

3S0|0 SUOJSUJBM

JS qß!H 9S0I0 SJsqqriJBO

3S0|0 SMB|U3A3JS PUB! S>|OOjg

3S0|0 SMB| U3A3JS

sjbBuoubo 3soio asjoq3jiq/\/\

Moa JS3M 08

jjnoo s,3U|!iA| i

ssejppv

d

d

d

d

lAI

IM

IM

d

d

d

d

W

d

lAI

n

d

n

d

d

n

d

d

xas

SiqOBUOQ

XESLUBy

uosiiM

MOO

qjiuis

jasBJj

ssoy

UB3|0|AJ

jjEMajs

PIBUOQOW

OUJV

ssoy

XaJO

>|0BM

jjoujv

J3UJ3J

uoqqißoifti

uBßinooi^i

puB|jaqjns

p|BUOQ0|/\|

Xbo^\|

aoiy

aujBUjns >

UJBHÜAA t8t

jauEr 8t-

Mop!/\/\ 28fr

aissap (,8t

J3JbBjei/\| 081?

uqor 6LP

ujeiHiM 81P

uqor UP

jajBßJBi/ij 9zi7

3UUV SIP

isuer pip

Ajbim zip

SBLUoqi zip

USII3 \LP

UMor OZfr

p|Bßna 69^

^B|A1 89fr

SBUJoq_L I.QP

J3UBp QQp

aissap 99t

uqop fcrO't?

3jjO|jBqo 9t

3UUV 29f

3U1BN JSJIJ a|9|

617-81781



Xj3}U3SXp JO 9SB0

JOBJUOO OU

JOBJUOO OU

qjiM uosjad U99S pBq

PBJUOO OU

0} jqßnojq uai|M pB3a

PBJUOO OU

S3|poq
peap qjiM pa>iJOM

PE}UO0 OU

OßB

sÄBp g ju3|jEd qo mbs

PBJUOO OU

up qjiM hi suosjad
U33S SBl| 9SO|0 U| U.0

JOEJUOO OU

asop u| mo
9U0

ou mbs jnq 9SO|0 ui qo

I

juaijBd qo U99S SBq
uoissiiupe ajojaq

Asp qO JO P9|p 9JIM

JOBJUOO OU

qO UO 90UBPU9JJB UI

JOBJUOO OU

I

3U0 ou mbs 3snoq u| qo
HI QCQUl

U9as SBq 9so|o ui qo

sjeqjo pue qo joejuoo i

a a

0

a

a

a

a

0

0

a

a

a

a

a

0

a

a

a

a

0

a

a

a

0

a

ad o/a

SJ9AOQ/0+V0

O+VO

jaaqsjaMjoq/i/is

jaaqs J3m joq/i/xs
J3aqs J3M

joq/saA!JEßjnd/a/l

O+VO

oadj

I
jaaqs J9M

jOH/s9A!jBßjnd/JS/a
J9aqs J3M

}oq/saA!JEßjnd/a/l
jasqs J3M

}oq/S3A|jBBjnd/|BS/a
jsaqs J9M

joq/S9A!jBßjnd/ana

j9Mjoq/saAijEßjnd/I
jeaqs J3M joq/i/is

jaaqs jaM joq/i/xs
jaaqs jaM

jOH/saAjjBßjnd/JS/a

jaaqs J3M joq/js

A Jß J30B iquinid

joq/JS/saA^Bßin^a
jaaqs

jaM joq/dE|nr/XSA/O

I

jaaqs J3MJ0M/X/XS

^^^Tjoq/x
jueujjeajx

P Z 6f-d9S-f \

p 01- 6f-das-ZI.

P2 6f-d9S-Zl.

qes6f-des-zi.

Pf 6t-d9S-Zl.

6

P I 6t^d9S"6l.

P I ef-des-61.

q 81- 6f"daS"2

P S 6t"-das-22

pz et-das-ei.

P Z 6f-d9S-22

P 6f-daS"2Z

P Z 6f-d9S"|.Z

q Ze 6t^d9S"22

M 91. 6^d9S-1.2

P 9 ßf'deS'l-Z

P Z 6t'-d9S"0

P 6 6f-daS"92

p z 6i!-dss-oe

P Z 6t-PO-W)
6f

-po-f a i

P 91. 6*~PO-0

P f 6fr-P0-K)

pouad p3))juipv

UBLU/tuBnb zg

j9>|JOMjno 8

qjjLUSUij 82

j9>)jOMjno pz

JOIIBj H 9

6 I

jguuids jnßjBO gg

j9jnoqE| 61.

UBLU sj9M9jg ge

j9jnoqB| jo M 1-9

J9IP10S H 92

j9>|JOMjno 92

jgjnoqEi j \ \,

j9>|JOMjno 82

j9jnoqB| iz

J3JJE0 c

J3>|MBq H eg

ja>|BUjaoqs 29

J9JU9djE0 J 91,

IP M 99

joijBj jo yv\ 09

0 i.

j9>|jOMjno g^

jgjjod H gg

uojjednooo sBv

MBqpgy i

9jb6uoubo 9so|o s,||9qdLUBo

PUB! S9dOL)

J99JJS puoLuqoiy qjJON 9

9S0I0 S,J9JXBg

ui|soy

|OB) UOJIBQ

jjnoo aiBpaaMx

puA"M asjOH p

aouBSBaid z

s^oejjeg inqsjay ajisoddo

3soio asjOL) ajjq/\A

3S0|0 SJ9|[!^

3SOIO s.pAog

asoio 9SJ0H 3jjqM

}9>|JBUJSSBJ9 IQ

9jbBuoubo 9soio s,||3qdujB0

asoio ja>MBUjqs9|j

j99JjSqB|H90l.

9JBBM00 asoio s.aiJSBH

qjian qjnos 9soio S9|>|oniAj

qii^T

HIM aiJSBO asoio s,J!Bia

qji91 9UB1 jajBM 2

ssejppv

d

lAI

d

d

d

Vi

lAI

d

d

d

lAJ

d

lAJ

d

lAI

d

d

d

d

d

xes

X9|U99J9

a>|jng

||3MXB|A1

U0SU9A9JS

UIJJE^

>jOBLUJOOO^\|

JOUUOOO

0J9d

U0SJ9pUB^\|

Xjjaqßnoa

aßBS

I89JS

A~9U0|B|A]

JJ9

ligqdLUBO

UMOjg

ÄE|nB0B|A|

jq6uy\A

aidoiax

qBNOiAl

SUOLUJS

Luoqx

A-B>PIAI

HEM

aiuBUjns

j3Z3U9qg gog

Mopj/v\ Z09

uqop 909

UB9p 909

UBsns P09

9UUV 09

pjBUjag 209

uqor 1.09

jjaqoy 009

A\IB|A] Q6P

3UUB|JB1^ 86^

auuv IQP

SBUJoqx 96f

jajB6jB|A] 96^

UJBIIHM *W

S9Oier ZQp

A\iB|A| 26^

S9|JBqo 16P

3!SS3f 061?

auuaqjBO 68f

auuv 88f

piABQ jUQP

B||aqBS| 98f

Biqdos ggfr

9LUBN JSJjd a|9|

61^-81781



en
CO

go jo paip y\|
gsi|ßu3 puejsjepun

}ou pinoo ggs 6

J9L) pajISIA
9g oße sAep 9 lejidsoq

0} ui jqSnojq ajjM
oße

sAep 2 gßinquip3 oj
poujrqaj aouaosaiEAuoo

joj ajy 0} onq
qji/w }U9M pue go gjwv
jagiojq sig papueue

II! 9U0 ou U99S luaas

SEg }nq asop ui go

go uo aouBpuajje uj

JOBJUOO OU

JOBJUOO OU

PBJUOO OU

PUAAA
ui go Aj3jU3sAp jo pajno

uaaq peg ag ajagM
IBjidsog go ya| jsnf peg

>|93M
}SB| go jo peip 9j!M

6

go jo peap S3|poq
BuigsBM U3sq peg

}0E}UO0 OU

asop pue asnog ui go

asop ui s}U3i}Bd go mbs
oBb sAep

fr go JO P3I.P [A] PUBJ

sjagjo pue go pejuoQ i/\|

0

a

a

a

0

a

a

0

0

a

a

a

0

a

a

0

a

d o/a

jnog AJ9A8

A||BJO U9Aiß dojp
1. pue auipoj gijM
pajuiBd usujopqB
/}33gs }3M }og/x

}aags j3m }og/x
jg jad A||EJo

dp I.-3UIP0I gjiM
pajujed uauiopqe

/)33gs }3M g/x

jaags jaM joh/ITVO

jaggs }3M }og/x

19ags)aM)og/x/xS
)33gS )8M

jog/saAijeßjnd/vo/Q

sjaAOQ/o/yO

o+vo

)39gs )9M )og/euJ9
ua/(Sl)SA/O+VO/)S

J9)EM

P|00/}99gS )3M }Og/X
)9ags

18M )Og/X/0l}9LU3

09dl

jgags \sm }og/x/xs

}aM}og/x/|ES/a
)33gs

}3M }og/B|oo/x/a

jaegs }9M JOH/XA/O

JUGUJJB9JX f

p 1.2 öfr-das-^
6t

-d3S-1?2 Q

P 2 6fr-das-S2

M 82 6t-das-i72

P 01- 6fr~das-t2

got 6fr-d3S"02

P6 6t-d3S-6l.

p 9 6fr-das-2

pet 6-t>-das-e2

P 2 6fr-PO-eO

ggi. 6fr-d9S-/l.

-das-9ta

P 9 6t7~d3S~91

g ty\, Qty-d&SSl

P6fr-d9S-9t

P PI 6fr"daS"2t

g 6 61?-das-6 i

ouod psuiuipv

jajuud j ft

6 9t

j9>|eLU9ogs 9fr

aieiu

pu2 jo|ies 92

UBUJOM ßuiMas 9

JOIJBJ H Of

iOt'

juBAjas n.

jo|iesd 1.2

jajnoqei 1.9

jajnoqei 92

6 8C

JO|!B} H 9f

JUBAJ9S 82

J9>)Bq H Ot

JUBAJ9S 02

jgpuKpiooq 6t

uoijednooo eßv

9S0|0 }9>|JBUjgS9U

9S0|0 sg)!9juo|/^

JS PJBU09T IS 6

JS Jngpv 22

9}bBuoubo asoio asjogajigM

puAM glial asoio pJBddags

IS PJBU03T }S 6

puA/v\ s,>|oAjppox

gi|31 )s saijo 9fr

puAM S.UOSMEl ApET

3SO|0 s>)unjx 6

puAM s,>|oAjppox

asoio suosuiqoy ei.

JS puoujgoiy n 11 J MOjja^Od gg

a}sßuouBO asoio asjogang/w

puAM gj|3T

30UeSB3|d66t

ssajppv

d

d

n

lAI

d

d

d

d

d

lAI

iAI

d

d

d

d

d

Vi

xas

J3)sq3y\y\

UOJBd

uojuey

|UB0

gso)U!>|OBiM

Abxoim

uojuey

qBNOiM

SJ3JBM

A3

Pinv

OJUOlAl

uosujqoy

jja
suiiioo

JO 3UB

}|qs3N

aiueujns

3UUV 92S

J3JBßjE|Al 1?29

LUBHIIM E29

S3UJBP 229

Bigdos t29

9UUV 029

Ajbw 6tS

}3jeßjBiA] 8t9

sauBv Zt9

Majpuv 9t9

aßjosg 9|.g

3UUBUBIM ft9

Ajey\| eis

Ejgdos 2t9

gjaqEZiH U9

gjeqezig otS

M3jpuv 60S

oiueN)sj!d ai9|



m
en

asnog jEgj ui

go -jaqiuauj A|jujej mbs

JOBJUOO OU

JOEJUOO OU

JOEJUOO OU

II! U9>|BJ SABP
p J9JJB PUB 9UJ0g }Ua/\A

gßjnquipg o} aujBO

oße sAep g gßjnquipg
ui paip u3jp|igo siq

9U0

ou uaas SBg asop ui go

JOBJUOO OU

JOEJUOO OU

JOEJUOO OU

Luig papuajjB 3gs
qj i. uo go jo paip h

gjjM suosjad ueas seg
8*6172178

uo gsnog aqj u| go
jo paip H :ui|g papuajjB

ags oBb sAep e
sjuaijBd go jo S3ipoq

peap ßuiAoai paßBßue
go gjiM in suosj3d

uses SBg 3sop ui go

JOEJUOO OU

asop ui go

JOBJUOO OU

Ajajuasaiu
uaujopqe pus

sBuni U! qx IpejEioBiue \

joejuoo ou

JOBJUOO OU

sjamo pub qo OBjuoo lAld

a

a

o

o

a

a

a

a

a

a

a

a

o

a

o

o

o

a

a

a

o/a

ELuaua/joigo
jod 'jo|go iipos

)9ags
j3M jog/o+l/JS/1

4Juujbm/!M

gjujjEM/oad!

jaags jaM }og/x/XS

jaags j9m jog /x

jaags jaM joq /x

jaags jaM jog/x/XS
B3J jaaq/iamß/jaags

jaM jog/x

jasgsjaMjoMAS

jaags jaM jog/js

jaags jaM jog/js

j3agsj3Mjog/o+VO

}3ags jaM jog/HO/1

oadi

jaags ja/w
jog/saAijBßjnd/iBS/X

jajBM pioo/jaags
J8M JOg/|BS

gjujjBM/soiuox/!M

jaags J9M jog/x/HO

jaags jaM jog/x/!M

}uaiu}eajx

4 91- 6fr-das-S0

p*6*-d3S-H.
DK

-das-81. 0

-das-*|.6O

4 61- 6*-das-01.

4SI. 6*-das-0l.
MZ61rdas-0l.

4 9C 6*"das- L.

P Z 6*-daS"S I-

g ze öt-das-*!-

4 SI- e^-das-H

4 6Z6t'-das-t'l.

p f 6*-das-t?t

4SI- 6t^das-*Z

P H. 6-t-das-eZ

PSI- 6*-daS"ZI.

P 12 6t-das-1?l.

6>~~das
-6za

4 PZ 6*-das-ZZ

4 81- 6fr-das-9Z

poijad pajJiujpv

jagsaij 8Z

ssajjsujds 6 89

jajnoqBi h \z

juBAjas e*

J3AB3M jadjBO Z9

uBiuoMjagsBM oz

jaMJOAAjno of

I OS

jajnoqei g>

J9uoisu9d jo M 9

jajnoqBi h Qp

ssajjsuids 6 09
daaMs

Aauujigo ip

jajuijd H Qp

japunoj 9dAj h 9

jajnoqBi h ZZ

jai||oo H 1.2

6 9

jagsa|jjOM09

jassajpjiBg 99

uojiBdnooo aßv

auBi puoLugoiy g

py UBigjoi ge

ajE6MOO66t

jjodjsaM

BujiJiJS JU ujnq>|OOuuBa

asoio sÄBjg gjJON

JS >|J9|0 *Z

asoio suosjapuv

jjodjsaM asoio s,uosu9Aajs

asoio s.uos^oiQ

asoio s>|unjx i

"\Q QSO^J p

9S0JQ S3|M0J

puAM s,)(oAjppox L

bjeBmoo 'auB"i s,jajsajjoj

asoio s.ajAd ailllBa

ja>peujssBJ9 asoio saijjno

asnog>|JOM ajio

asoio s.aj^d 8!ll!Ba

aouBSBaid 061.

ssajppv

lAI

d

d

d

n

d

d

d

lAI

d

d

d

lAI

d

d

d

d

d

d

lAI

xas

ansa-]

pUBIJIBl^l

MBgS JO JI3

liagoj!^

uosjjaqoy

logoiN

liaqdujBO

6uigoe-| i

A|BO

janna

A3

Ab0|a|

|33JS

jajsqayw

J3ULU3Ja

jouuoo

siJJOiM

PJOJMEJO

3UMB1

3!ZU30|A]

auieujns

ugor gfg

MjeqeziH g

B||3qBS| Efrg

jauep z*g

satUBf |.*S

BUjjsugo 0*3

3UBf 6S

auuagjBO 8ES

saujBp ZS

Ajb|aj ggg

gj3qBZ!i3 gsg

3UEp >es

P!ABa S

ctzes

BjeqjBa i.es

U3|I3 0S

^ppia 6ZS

Buijsugo 8ZS

J3JBßjB|A| ZZS

X3|V 9ZS

aujBN isjy Q|a|



asop aqj ui qo
qo peq

oqM suoj)B|aj ßuipuajje

JOEJUOO OU

PEJUOO OU

PBJUOO OU

pejuoo ou

}SB| am oj ui.iq papusjjB
3ia ui qo jo paip h
saiijop jaq paqsBM

qo jo paip jajsjs
pooqjnoqqßiau ui

qo jnq qo jou A|qeqojd

L|)iM 3|doad uaas SBq

jobjuoo ou

t?2 uo BJ9|oqo jo paip |/\i
uoijeoiunujujoo

pajip ou

6

ßnv
92 uo qo jo paip ajiM

ssnoq ui qo

JOBJUOO OU

>|33M )SB| qo
jo p3jp uajpiiqo o/v\j jaq
6b SXBP ZV >|OOU33J9

uj sjuaijBd qo mbs

juaijBd qo b BuipuajjB
qo qjiM paip :qo

qjiM ||i asnoq ui uosjed

JOBJUOO OU

juaijed qo B BuipuajjB

qo jo paip uajpiiqo omj

6

sjaqjo pue qo joejuoo |/\|d

a

a

o

o

a

a

a

a

o

o

a

o

a

a

a

a

a

a

a

a

a

a

a

a

a

o/a

jaaqs ja/w }oq/?s
jaaqs

)8M )oq/(2 |.)SA/1
BLuaua/joiqo

jod 'joiqo iipos

uiO/O+VO

oq/i/vo

laaqs ja/v\ q/i/o+VO

i/O+VO

J7O+V0

qjBqnqj/o

VO/1

VO/1

/yo/vo

(9)SA

o//ana

VO

BO

laaqs je/w joq/l/VO
SBUJ3U3/)38qs

SBUJ3U3/V0/M0

VO

UIUUEJ/O/IS

VO
EUJ3U3/J0|q0

jod 'joiqo Hpos

juaiuieajj.

P ef-dss-Ol.

p (, 6^"d3S"90

P P 6^"d3S"1.0

P P 6p-ß^\/"iZ

P Z 6P~n\/-\-Z

P Z 6V-6nv-iz

P Z 6i7-6nv-Z3

P 2 6t~ßnV-8S

P V 61^das-Z0

P 8 6ir6nv-0

PZl-6f-ßnv-0

q 6fr-6nv-|.

-ßnv-i-e a

p g 6fr-ßnv-0

M ZZ 6i7-d3S-Z0

617
-das-9 a 6

P t 6i7-d8S-20

P Z 6trd3S-20

mi 6fr-d8S-90

M 61 6fr"daS"W

q pp 6t^das-i?0

q 91 61?-das-90

pouad pajijiupv

j3jnoqB| d 92

JUBAJ8S fr9

ja)|BUJ}3UiqBO Qp

ja^iJOMjno ot^

6 01.

UBuuoMjaqsBM op

82

1UBAJ3S g2

JUBAJ8S \Z

jajnoqBi H 22

J8>uoM}no 92

UBLUOMiaqSBM Qp

I I

3|qej pjBiiiiq
JBJ8HJBUJ [.J.

j8jnoqE| H 6

ja>|BUjaoqs h O^

J3jnoqB| Lp

juBAjas o^

jajnoqBi 6

jsjnoqei g

I 6

6 I

uoj)ednooo aBy

puAM q}|31 6

}3>|JBUjpue"l SpUOUlElSSBJQ 2

3)eßU0UB0 3S0|0 S,UOS|!M

Mog }S8M aJBnbs s,8U|ii/\|

SJEßUOUBO 8S0I0 SJ8>|EUJ8OqS

3}BBUOUBO 3SO|O S,8U|!^\| 21-

3SO|0 S,3USB|-| (.

yod)S8M

>|ueg aiiSEO

asoio s^iapceg

puAM sAiBW is

I

JS uos|oqojN Xj)U3 sqqio g

}3>PBUJUAAB1 3S0|0 S.pjOJMEJO 9

3jbBuoubo asoio esj0Msl!MAA
uojjaqn ujojj ju3s

jnq oBb sÄBp zv >|ooua3JO uiojd

IS puoaiqoiy qjnosgi.

jJod)S3/\/\ 06
puÄM s,Xjbi/\| js L I

3jb6moo asoio sjjoos

JS uos|oqo|N AJJU3 sqqiQ g

qji31 ynoo uapsoini

ssajppv

^ qjiLus

^\l ABSUiBy

d J8}xeg

Iftl aijsjjqo

j ÄBjjn|Aj

d lleO01Al

lAI ^Bx

J MBqSUj>||BM

j uojsuqop

d Abja!(|!90B|aj

d XBJjniM

d l!aN O

IN JsPieO

lAI MJB|O

d aunBi

l/\l Ajuigo^

J EUU3>|O|A1

j uosjjsqoy

xdg aujBUjng

auuv 0/9

uqor 699

japuBxaiv 899

auuv ÄJB1M 299

uqor 999

qjaqsziH ggg

saiuBf 299

qjaqEzi|3 1.9g

auuv 099

jajBßjBtM 699

qjaqBzi|3 ggg

auuv 299

saoiep ggg

uiBiiHAA 999

aissar gg

uosjiv 1-99

SBUioqi ogg

sauJBr 6^9

auuv 9-^9

B||8qBS| 9i?g

3uieN}Sjy aiai



ßujyoqe jays ÄEp pa|p
:ju| 0} U8U.} awog }B jsjjj

JOO|J 3U1BS L|0

8SB0 p8pU3HV

989 ou uos PUB j

jo pa|p ou.m j papuauB

J3A8J aAjjnoasuoo i.

J8A3J aAjjnoasuoo i,

J8A3J aAijnoasuoQ 6

U.0 t|JIM 3U0 OU MBS

>)unjp pjBoq uo atuBO

jaujBajs uopuoi uo

papsjjB
auo ou U83S 3sop u| up

PE}U00 OU

SÄEP joj >|unjp
8J8U.} ip

U.JIM SU0SJ8d MBS OßB

S/tep p SS8UJ8AUI JJ8|

PBJUOO OU

PB1UO0 OU

Hi suosjsd
U83S 8SO|0 Uj 1)0

Sjai{}O pue l|3 }3B)U0Q |Ald

a

a

a

a

a

a

a

a

a

a

0

a

a

a

a

0

0

0

a

0

0

0

0

0

a

a

o/a

aino!up|oofls/0+VO

js/a/o/vo

O+l AS/O+VO

/CMS/O+VO

P3)S|| juaiujBaj} ou

p8}S!| )U3UJ}B8JJ OU

PS}SI| JU8UJJB8J} OU

pajsn )uaui|Baji ou

pdJSfl lUdUJJBdJl OU

p9)si| )uauj]Baj) ou

pa)s;i )uauj)Baj) ou

P3}S|| juaujjEaj} ou

pajSII JU8UHB3J) OU

pejSjl JU8UJJB3J} OU

P9}SI| )U3LU)B8JJ OU

PSJSJI )U3UJ)B8J} OU

PSJSJI JU9UJJB9J} OU

P3}SJ| JU3UJJB3J} OU

jaaqs jaM jog/js/a
J3}BM

P{00 J33US 18M JOU/1

jaaus )dN\ }ou/j/Q

S8AI}BUJ|B0

J88U.S }8M }0q /X

o/yo

J83U.S }8M }0g
J88U.S J8M

}og/s3Ai)Bßjnd/a
)991JS )3M

q/S3AHBßjnd/x/a

juaujjeaji

8t-PO-82

P 0 V 8t"A0|M-f l

Ptet-AON-ei.

M 61 8t-sa-90

8t-oea-si.

St-oaa-Sl.

6

8t-AON-90

8t-AON-90

8fAON-|.0

8t-oaa-62

8t-08a-82

8t-08Q-9|.

8t-08Q-tO

8t-03QH

8t-A0N-ei.

et-AON-1.1.

et-AON-n.

p 11 6t-d8S-Z0

p 9 6t-d3S-Z0

pel 6t-d8S-90

P2 6t-d3S-l-

Pn 6t-das-0l.

PEI. 6t-d8S-80

P2 6t-d3S"2l

Pt öt-das-H-
6t

-das-eta

pouad pawiiupv

UBLUOMJBqO ZZ

BAOqE JO UOS /

MOpiM Ot

6 6t

6Zt

J3U|0f 8^
jauiof 9

6 2t

j3jnoqB| ZZ

I 9

6 Et

6Z5

6 8t

6ze

6 62

6t2

6 99

6 2

jUBAjas YZ

japujq aoqs 82

jspunoj 3dÄ} 61

UBUjßBq 82

JUBAJ3S 2

J8>|J0M}n0 l.

J8U0|SU3d IP
J3U8dO

W8d 6d 02

JO|iB} d 2

uojjBdnooo aBv

IS Mß!H '9so|o Xbjq Minos

)S puoiuijoia }SB3

JS puoujgoiy jess

JOOp M0| 3SO|0 S8JB0OAPV

3soio ujBjunoj

sjbBmoq jo }ooj

8}bBmoo jo jood

asoio su,)ia)uo|Aj

PuAm S,JBUJ>|OB|a

6

aouBSBaid

ajBßuoußO 8S0|0 3SJ0q3jiL|M

asoio uiBjunoj

asoio siinoj iijnos

3}b6uoueo 3SO|O 8SJoqa}iu,M

PUA"AA S,JBUJ>|OB|a

8}b6uoubo 992

puA/\A s,JB!Jj>|OB|a

J8UJB31S BUOPJA

ajBßuouBO asoio asjoqejiq/w

ajEnbs 8|XBjv 8S0|0 shoos

6

PuXm S||8a

mien is Sena ze

8S0|0 S,UOS>)O!a

pu^M m\31 9

puX/\A mien 11

ssajppv

d

Vi

d

d

d

n

IM

d

Vi

d

lA!

Vi

d

d

n

lAl

Vi

d

d

d

lAl

lA!

d

d

lAl

d

d

xas

auBjqooo

/BPfllBH

Aep!||EH

3!ZU80^

JJBIAI

yna

Vina

liaqoiiiAl s

HOUJV

uosjapuy

jajsdujaa

uomßnBNoiAl

HSUJBa

AboW

uomßnBNoiAl

jajuiM

3UJno

jajujM

uosBunod

J|9

liaqdujBO

uaenQow

UOSJSpUBS

apisujna

jaijna
XaAJBH

jo ÄBjjniA)

piBqiqoJV

aiuBUjns a

maqBZ|i3 Z6S

X8|V 965

6 565

I 65

J8}9d 265

S8UJBP 1.65

J|Aj //Obiaj i 065

ysqoy 685

q}8qBZ||3 885

UJBHÜM Z85

PIAEQ 989

6 585

6 t8S

aßjoao 89

yaqoy 285

xi|8j 1.85

Ajbi^i 085

Buißjoag 6ZS

E||sqes| 8Z5

UJBHIIM ZZ9

>pu}Bd 9ZS

B||aqBS| g/g

8|ssar tZ9

J9}9d ezs

ausr 2ZS

ajssar US

lUJBNiSJIJ Q|3|

61r-8t78I



CO

S90US JO SßUj>)OOJS
OU IJJMA J9M + p|OO

pooj ou ++ ßu|>)uup

A||BJO HO /PSJUOO OU

go Jo poip j IsnujSBJBLU

0} A0U9pU9} B P9J0U JO

JOBJUOO OU
UO 9}|Ul)9p 'SJOBJUOO
ou 'UJB9JJSPI00 r ja

4S
BOjBUJBp Ul 9SB0 JS9JE9U
+ aiuoq luojj U99q }ou

JOBJUOO U! JOU U0S1JSUU.0
y Aq pgpugjjE

is 39a
BOjBUUBp Uj 9SB0 JS9JE9U JJ
+ 9ujog luojj U99q jou uo

jobjuoo Uj jou uosijsuqo Jno

y^qi

AlJSOLU

BOjBLUBp Uj 9SB0 JS9JE9U
+ 9LU0U, lUOJJ U99q JOU

JOEJUOO Ul }0U UOSIJSUHO
y Aq pgpugjjB

gjojgq sAbp
Z PB9U.UB01 OJU.J pgssBd

JOBJUOO OU

ley 9UJBS ui go

J9L) MBS OW 9JOJ9q p9ip

jjBjs ui qo

Luooj JX9U ui pggsBM
I L)0 B JO S9U.J0P

S9AIJBP9S
iLUJBL|O B

>|J0M OJ P9UJ99S BO

0 , S9AIJEP9S/H0A/0

a pjBJSniU IBUJ9JX9/JS
A||BUJ9}X9

a sdjnj pub pjEjsnuj
s>|uup

0 9UI|BS /B9J J99a

son
Q ELUOJB/LUnUBpnB|/VO

0

o

o

a

a

a

a

4S/H0
SOipOUJSBdSIJUB

/IS/HO

ao/a/o+i/z oj sä

is/lupin lo/o+vo

P9JSI) JU9UJJB9JJ OU

priBT /jogduiBO

is/a/o+vo

s/a/o
UJ

a noisdEoyjs/a/O+VO

0 uinojsdBO/0+VO

PI¬

PS

pp

0IJS9LUOQ

|B0UJB9gi

H/0,JS9^0a
et9ouj

ubluAbjo
J9>|BUJAB

js/j9d99>(dogs

81-

OS

SS

9

0.

9JEDM00 9SO|0 S,>|0O||Od

JS asoy 9

IS gß!H 9S0I0 s.ßiEJO

}9>|JELUUMBT '9S0|0 S9U0JSUg0p

J9>)JEUJUME"1 '9S0|0 S9U0JSUL|0p

90B|cJ 9PISU99JQ Z

d

IN

d

IN

n

d

gjiLus

anßBjuo|/\|

J9UUI>1S

JJE1/\|

JJBlftl

9UjJ9gjE0

m

9ßjO9Q

9BJ09Q

Sl-9

H9

U9

21-9

H.9

01-9

817-O9Q-93 J9>)0jquMBd h S3

a sjuaßuujSB/JS/O M 91.

P8

got 8t-o9a-n-

PS

46

}9Uß|S 0} J9JUM jg

J9U9PJBB J

6 09

j9jnoqB| og

J9>)BLU90gS H qz

j9jnoqB| j 1.

J9JJBH If

9AoqB jo 9J!M eg

J9AmBS 8i7

J9>|EUJ Jisgo H 22

MOpiM Qp

OS uapMOH

JS 9||iA|9iM z IN liaqdujBO

9BE||IA UB9Q

U9ABgM9|\|

JS gß!H 9S0I0 J9uuj>is

9S0|0 JUBU9A00

9S0|0 JUBU9A00

9S0|0 JUBU9A00

9JBBu0UB0 aSolo SU0JS9JAJBH 6

I 9S0|0 SUOJS9JAJBH I

s.uosjjgqoy

JS puoLugoiy jsBg

n

j A|uo S|Bjj!U! a

lAI

d

d suißßiH

\N

d

lAI

d

d

uosujom

SM 609

809

109

M'l 909

9>t!|AJ S09

S9u6v 1?09

UBßiBlAJ 09

saiuBp 209

J9UBP 1.09

X9|V 009

66S

i86S

sjeuijo pue u.0 joBjuoo lAld O/a pouad pajjjujpv uoijednooo ssajppv xas eujBUJng



oo
CO

ZV x ZV ujooj >|jBp /pooj
}O AjjOJBOS PBJUOO OU

JOBJUOO
umou>| ou :Au,jBdo9iuoi|

Aq p9jB9Jj )sjy.
papMOJOjaAo 8 Aq

J99J, Z V P\ 8L| ipiUM
Ul UJOOJ UMOU>| JOU

jiejs U! S9SB0

jnq pBjuoo umou>| ou

PBJUOO OU

PBJUOO OU

JIBJS Ul U.0

229+ !S

|.9 jo Buiiqis
qßjnquipg

U| aSBOJSl. SABS

uiiu, MBS Ja ajojaq paip
uo|Aao uj pa>(joM

pBi| Ja PEjuoo ou

ip njiM puauj
B pasjnu /pBjuoo u|

pooj
ijj|M pa||ddns in Ijobjuoo

asnou, u| eseo
ojjdadsÄp Aj8a 'ajojaq
AEp MoßsBio oj ueaq

JjBJS Ul 9SB0

J|BJS Ul aSBO

JOBJUOO Ul

PEJUOO Ul

jood ujiM sjnog Buo|

0

a

a

a

a

a

a

a

a

a

a

a

a

0

a

a

0

0

0

0

a

a

sdjnj
+ ieau./a/0+VO

punquoui
U3L|M pe||E3

. ?S/a/O+VO/SA

iS/O+VO/O

BjBLuau9/a/0+V0

s/a
JX9 sdjnj

+ pjBjsniu/a/JS
Ajeujjiju!

oj juas /JS/0+1

ojjuas/js/O+n

auou

/S/O+VO
S9AIJBP

9s/SBuiaua/o/JS/L|O
IBJjdSOU.

oj ua>|Bi iiBnsn
SO|P

0UJSBds!jUE/M0/O+l

flS/O+l/HO

SJU8UJJB9JJ SnOUBA

IS/O+VO/HO

SJU8UJJE9JJ SnOIJBA

sjuaujjBajj snouBA

SJU9UJJB8JJ SnOIJBA

0/BO/AllBJO MO/SBLU
aua/saAijBpas/vOJS

sjuauijBajj snoiJBA

P8

P2

P 8

MH

P9

PV

P2

P V

P9

M6

PV

q I

P2

8t-AON-Z2

817-oaa-g v

8p-09Q-gi

8f-oaa-9t

817-090-92

817-090-/2

8f-080-02

8t-PO-fO

8f-P0-W

8t~po-eo

8t-PO-90

8^-090-01-

817-OSQ-90

Qp-oaQ-oz

6f-uer-82

6

8^030-21-

6

6

6

8t-AON-80

817-AON-ZO

J96U9AB0S gf

j9jnoqB| ip

j9jnoqB| Qi
33IJU9JddB
jsiuoooBqoj pi

J9US9I4 ZZ

j9jnoqB| 9S

J9jnoqB| 8|.

68

62

if

jadBjp 92

auou pz

paAo|duj8un d e

j8>(MBq oe

J801JJ0 jjuaus 8f
ajnjijsap
A|jLUEd 9

auou 69

i 92

i82

auou 9

auou 09

jajuud 09

joop M0| asoio saiEooApv

|Ba|Aj }saM

aSO|O SMB| U9A3JS

aippi.lN

9SO|0 S.BlBJO

9S0I0 iZ2

yodjS8M n

podjsaM PV

JS mBih asoio'

ja>|jBUJSSBJ9'06 9S0I0 seujno

ja>|jBUJSSBJ9 asoio s.uosaujBp

bs uosud Ajapos E2

i asoio s.aipojg

ajBßMOO asoio s,9ipoja

i

i

JS u,B|H 8S0I0 Joupuv

J8>UBUJSSBJ9 8S0|0 S,U0S8UJBr

ja>|jBUJUMB-| 1,09

lAI

lAI

SUJIBO

IN

IN

d

d

d

IN

d

d

d

d

d

d

IN

uuAy

lAI uosjjaqoy

W jsojj

|/\| J9SBJJ

Vi

IN

I JB9UUI>|

jBauui

UB|U,OB-|O|AJ

uosjjaqoy

JJ9

MB|Bu|||!MS

uosjjeqoy

siUBpv

J9SBJJ

aizuao|A]

do|una

u.dasor ZG9

'9e9

se9

ec9

29

I.S9

09

629

6 829

929

}9JbBjb|aj 929

B||9qBS| f29

229

229

SJIN 029

SJIN 61-9

SJIN 81-9

SJIN ZI.9

sauiBp 91.9

pue go joBjuoo Wd 0/Q uojiednooo ssajppv xas



jUBUßajd
+JOOd IJOBJUOO Uj

PUB| 8UIBS Ul S3SB3

}S 9|}S!m 29 }E p9A!| 9q
saqpp sjq paqsBM 'qo
P palp OUM JOßSJQOB^j

cuaa papua^E
X|IBp

sjadnBd 0} joop asnoq
pauedo :umou>i pu

ajBnbs

y 8 wooj PO-8 uo psip
puB in >(oo} püip sgqpp
H pgqsBM psq h ui psip

UMOJ
ui sasBO isjij am p auo

H JOJ ßUUBO

3HU.M qo >|oo} a^iM lauou

H 4}|M psjuoo

UM0U>| PU

J91JJBJ uBqj paj jajjaq
JOOy 3UJBS UO

S8SE0 jaqp Ipeip sq
9J9qM H 0) psjjsjsuej)

pooj emu
'.|EJ!dSOL| U! U.0 P Pa!P d

jno paixiEO
lAld sujsas :umou>) pu

pus ||! lAI :umou>| pu

6

P3i II!
JOOy 8UJES LUOJJ H J

8SB0 juas jQ jnq auou

II! d

UIOOJ :UMOU>1 PU

sjemo pue go pejuoo j^jd

a

a

0

0

a

a E

0

a i

a

0

0

a

a

a

a

0

a

a

0

0

o/a

JB9U./JS
/a/HO u!

JoqdiUBO/N/O+VO

lunuEpnEi
3AIJBXBI SB

qjBqnqy/}S/Buj8U8
0

8Aoqs sv
}

59HAS/uJnUEpnBi/o

/sjaAoa/a/O+VO

}B9HAS/a/O+VO

S8AIJBXB1/0+V0

o+vo

s/s/vo+vo

IB8H/O+VO
S9!P9UJ9J

|Bnsn + ho

JB8H/JS

JE9H/1S/0

;e3has/o+vo

JB3H/1S/0+V0
sdjni

+ )B9U./a/0+V0
sdjnj

+ iB9q/a/o+VO

M PZ SP-s^Q-Ol

P9 8^-09(3- (.0

817-O9O-I.0

P Z 61ruer-Zl.

8^
-PO-OI. i.

M 22 8fr"5O-90

P2I. 81?-o9Q-0

P / 81r09Q-eO

^ e 8t-o9Q-eo

pzefr-AON-gi.

p 8 8*-AON-60

81T-AON-60

U.2I. 8t-AON-gO

q 91. gt'-AON-'t'O

Lj ot e^-Aopsl-SO

817-AON-ZO

M 9 81?-P0"l.

M VZ 8V->O~6Z

P 6 817-090-21-

Pfr 8^-390-01-

)ouad pajjiujpv

J8>|BUJ90qS 9

qjiujs iz

>|J0M

P jnO JUEAJ9S ZZ

1UBAJ3S 8

aAoqB p M 0

j8jnoqE| pz

JOI'El IV

9A0qB p M 22

jaqsau gg

Zf910 at

3A0qEp UOS

J8jnoqE| 9

jajnoqBi j (,

j8jnoqB| 61.

JO|jB} J 01

J9jnoqs| H 9

jgjnoqBi d 6

J8jnoqB| H 9fr

I OU J96U9AB0S 91.

jajnoqBi h 8 \

uojjBdnooo sBv

asoio spjqipuÄH

ajsßuouBO puEi s9Ajnd

IS 9HSiqi 09

1SIHH9I.

19MJBUJSSBJQ QSOjf) S 9U01SDBIQ

19>(JBUJSSEJ0 0SOIQ S QUOISDBIQ

^noo SJ9JUMI

puAM s||38

puAM s||9a

ajBßMoo asoio ssao iPIO

asoio p^iEUiqsij pio

asoio PHJBUJqsy pio

6

9JBBm00 9SO|O SS90 6PIO

9S0I0PBU9A00

9)b6moo Jjnoo su9qoj!>)

puA/v\ 8ßa||oo

p>|jBLussBJ9 asoio s.yna

aSOIO S81B0OAPV

PuXm S.XJBW )S It

ssejppv

d

d

d

d

w

lAI

d

|AJ

d

n

lAI

d

d

d

d

d

d

d

d

xes

||3qdiUB0

qß!8|jng

qqoy

pjBMp30^\|

q|iuus

qjiLUS

uosduioqi

uosdujoqx

qouA"!

S||BM

S||BM

spuB||8y

qouXi

ui>|UEy

I

UB810IA1

q)BJO01Al

suaiBO

s|3iqs

suieujns

sj|A] Z.99

S8|jBqo 999

Booeqsy ggg

3UUV ^gg

SJIAI 99

ssaiBp 299

uqor 1.99

B||3qBS| 099

uqor 6^9

9UUV 8t9

uiBüHM LYd

UJB!||!M 9W

suuaqjBO 9t9

9UUV tt9

A^BW TO

SJIAI 21?9

9UUV |.fr9

}9ßpua OtQ

Bjsnßnv 69

U9||3 89

617-8^81



o

auou

papajjB /fysnouas
jaAau UBUJ fiunoÄ

AqjiBaq ßuojjs auou

auou

MOpUjM OU HJIM
LUOOJ IIBUJS B Ul BUJAJI
8|doad g A^jUjOjA u! up

auou

auou

UB JOOd

pooj jadojd

jo }UBM esop ui up Jood

I pjBU,

jiE}s aujBS ui sasBO

uonBdnooo
sly ujojj aiqissod

auou

asBO'jap
B SBM B Sjlfl UMO}

ui up ajojaq ußnoifliE
JBU.I sXbs jo auöu

euou

sBai jo Xs|Bd i
ifllEau. jood U! auou

I <ynq auou

jooij aujBS ujojj H 0}
asBO juas jq jnq euou

PBJUOO OU

6

O

a

O

0

0

a

0

0

o

0

a

a

o

o

o

a

a

a

a

a

o

o

JS/O+VO

VO/O+l

is/a/o+vo

o+vo

o+i

o+i

s/o+vo

BO

>l|Bi)O/O+VO

J!N }OdrtS/O+VO

JS

JS/O

0+VO/O/JS

/a/s/o+vo

JS/O

s/o+vo

JB9H/JS/0+VO

I+BO

SA/yo/o

P9

PZ

p Z efr-AON-W

P P 8^~AO[s|"^0

P V gf-AON-92

P V 8fr-A0N-K>

gtr-AON-l-0

P2:

P V gtrPO-82

M 91. 8WOO-0S

PZi

P Z

MO I- 81rAON-2l.

P6

aoyjo diuB}s
Ul J9U)JBd

jauapjBß gz

ja>)BLuaoqs js

lUBjßBA Op

OS

jauiiHUj zv

OS

c ZZ

ja>|MBH Qp

ja>|EUj jjBijo H 61.

IS

MopjM 69

jaiBap jijids OS
auou +(

jeyod }36J}S g^

juBAjas sf

^92

I8Z

jejnoqBi |j 9

jajnoqBi j \,

JUBAjaSpiBUJ 02

noo apjsuaajQ lAI dJBqs uuor

aoBid uoiJON }S3M 2

aoEid uoiuoN S8M 2

pu^M s,>|0Ajppoi /

1SM6JH91.

IS Mß'H 91

ajBßMoo asoio s.a.ijsBH

8}b6moo esoio s.aijsBH

PUXMMÜ9121.

ajBBuouBO puBH sadoH

puAM s,AJBi^| is ES

aiBßUOUEO PUSH SadOM

n

d

lAI

d

d

lAI

lAI

d

d

lA!

uosjapuv

uosujogi

X||a

aujad

aijjad

duia

SPUEIIOH

6Ba

ApeLiooa

amgoexow

UOSpiABQ

sauJBp 089

uupr 6Z9

U9|9H 8Z9

xaiV ZZ9

jajBßjBtM g/9

SJW SZ9

uuor piQ

SPUBJJ /9

SJIAI z/g

BweuuaH I.Z9

saiJBMO 0Z9

ajBßuouBO asoio ||3M P

ynoo s.uosdujis uos>(O!a

)S

>|O!MSunjg

)S sjapunBS 6

}sa/\A 8UB1 }S puB|jequjno 1,9

Moy uosjapuan %oq s|huj jbahs

adoipriEM

lAI

lAI

lauuag

699

6 899

Z99

999

S99

99

apoqB paxu ou

IS ußnBH puBT sauAeno

m\a-] jo jajB/\A 'apisujBa

m\9-\ jo jajBM 'apisujEa

IS aqnuBQ g

lAI

d

lAI

i

d

UMOjg

SB|ßnOQ

J9PI3

jepig

puBijaiflns

pjBU,0|y 299

;ajBßjß|Aj 1.99

SBiuou.1 099

jajEßJEiAi 6S9

6 8S9

pue o/a uouednDOQ ssajppv xas

6^-81/81



s>|99M z JOJ >(urup
U99q pEq oß LUiq J9|

)0U pinOM SpU9UJ 9UJB0

jjBqo uggM iBjidsog
o) uiig pgjapjo jq

H ui P9|p
oqM pjBddggs sjy\j jo q

}0B}U00 OU

J|BJS UI S9SB0

jnq joB)uoo umou^i ou

ÄijupiA u! go
9sop

Ul go JO S9SB0 XUBIU

9UJ0S joj jno U99q jou
9S0p

Ul qO JO S9SB0 ÄUBU1

9SOP
U| go JO S9SB0 ÄUBU1

6

JO }U9UJ9|9 p9}S9ßßl"IS
jojoop in ueqM

9||S9~| U89S PUB POOM
jo sggjop pggsBM

Xpoq S9||S9"i ssi|Aj }no
piB| peg puE ;s 9soy
UI |9qj0jq UJ JUBAJ9S

ÄjiupjA u| go

9U0U

pooMioqjeap
J9JJB 9Snog P9UB9P

|!B}9p OU

9U0U

9snog u| go

gjojaq 9snoq ui 9sbo

sjaqjo puB qo job}uoo |/\|d

a

a

a

a

a

0

a

a

a

a

0

a

a

0

a

0

0

a

0

o/a

is

S}U9ßUU}SV
d

/)S/Ju.dujEO/o+VO
HO JO}SB0/}U|LUJ9dd

9d/sujouJBpjB0/q}Bq
}oq

B}BUJ9U9/09d!
JO fUI//X||BJO
9UI|ES/13/BO

Ä||BJO 9UI|BS/JS/B0

)S

IS/O+VO

O/S)OSO9JO

910SO9J0/O+1

>)|Bgo/vo

}B9g/suof|0Ud

J9qi9/JS

0+1

IS/O+VO

S/O+VO

VO

IS

0+1/0+VO

juauuea.il (

y 02 et-o^a-i-s

u. Zl 8t~PO-0

P P 817-AON-02

^ 02 efr-AON-SZ

PSet-AON-ei.

P6 817-AON-Sl.

P I 81^-AON-f I.

got 8t^A0N-gi.

g n 8fr-AON-60

P2 8t-AON-60

P 8 8^~AON"21

g / 8t^A0N-i.

P 8t?~AON-2t

P2 8t"AON-tt

M 91 8~AO[\|-o t

P S 8fr"AON-01

p 9 817-AON-80

g ot 81rAON-80

P t 8f-AON-S0

)ouad pawjuipv

J9JJ0d J99JJS 99

et
9Sjnu

yp\s ßujpv 2S

uBqdJO i

JSSB SUOSBIAI 02

d99MSA9UUJ!go 22

jgdnBd 98 v

J9>|BUJ 9dOJ

joj J9>(Bai 6sq ig

J9>|MBq l^

J9|qqoo OZ

UBUJOMjggsBM is

JUBAJ9S pp

j9jnoqB| H 9E

J9ip|os H 9E

gjnjusojd 0

J9>|BLU JjBgO H 9

J9}U9djE0 OS

9}rn!isojd 23

9}nj!}S0Jd ZZ

uonednooo s6v

IS 9|JSigi 29 lAl

9}bBuoubo 9so|0 sjra/w d

9}bBmoo \uw\ |BÄoy d

)9>UBUJSSBJ9 9S0I0 SqjIUJS M d

}9>1JELUSSBJ9 SOt lAl

}9>(JEUJSSBJ9 9S0I0 s,png n

3>|JBUJSSBJ9 9S0I0 S,UO}|1LUBH 6|g 1A|

gSOIf) S IJ^9 /P'Jß"! SJ9HBW d

J9>|JBUJSSBJ9 9S0IQ SjJJng d

j9>(JBUJSSBJ9got l/\l

Moy J9H0ci d

)S puoujgojy 8 je U99S d

puAM 9SJ0H 2 d

}S S9UJBr IS d

JS9P^I0 2t d

puAMS||9gei. d

gjBnbs 9JB9ds9>|Bgs z lAl

IS 9PA"lO 2t d

JS9pA|0 2t d

ssajppv xas

joßgjgoiM

pjBddggs

PIBUOQOy^

J9JJB00^\|

sujng

sjgpunBS

uosnßjgd

uojsuqop

SJ9JJ9d

9J!ngo|Aj

||9L|0}ll/\|

JJO

A"ii9iy

usgXpBdoiAj

9I|S9-|

U9PSJB^

uosujogi

pooAA

doqsjg

aijuBUjns

UJEliHM OOZ

6 669

SJIAI 869

IjBßjqv Z69

S9UJBP 969

LUBi||!M S69

M9q}}BiA| f69

}9JBSJB|(^ 69

9UEf 269

pjBqojy I.69

SJIAI 069

}9UBp 689

9uu9q}E0 889

SJIAI Z89

ssjiAl 989

SJIAJ S89

MgquBiM W9

9UUV 89

BZII3 289

9UIBN SJjJ ai9l



P9!P
ags ajauM h Öl juas

asop uj aseo

A}j|BOO| go E U|

AjiupiA uj go

poogjnoqgBjau ui go

EJ8|ogo gSBjJa I

PB}UOO OU

}B|j auiBS uj go

jjBjs uj go
os op 0} Ajjunoo

agi Luojj 8UJ00 BuiAeg
pueqsng jag papuajje

joejuoo ou

ia>|jEi luejiiJM papuajjB

eujeu go peg jajsis

auou

BuiB6jqM3|M d JQ

3U0U

AON
22 uo H go ui pajp pub

qjeap sig jo Buiujoui
uo go >|00} LUjg pasjnu

OgM JUEAJ9S LUjPjA
go B jo psq B jgßnoq

ijM U9jp|igo 2 gjjM }da|s
ajBßMOO

uj dogs uj Aep he

a

6

0

0

0

a

0

a

0

0

0

a

0

a

a

a

0

a

0

a

A/0

ajBjaoB pBJi/o+VO

VO
g

}OSoaJO/JO/a/O+VO
ffixy

?s/a

jososjQ/jO/Q/O"**VO
9

JOS08J0/S.J8A0CJ7V0

tun

UBpnB|piiEgo/O+VO
uin

UBpnB|/)||Bgo/O+VO

SA/O

S/O
BUJ3U9

|jOJO)SBO/o/9t SA

ujnuEpnen/is/O+VO

/IS/O+VO

SUILjdjOLU/jei)
a/LunojsdBO/0+VO

3H/Jagj3/H0/0+V0

1B3H
j

B8g/ujnuBpnBT/}S/0

jsgia/}S/O+V0/le8H

gfSet'-AON-SI.

8-tT-AON-Ol-

g 0 V 8t7"AON"01-

p f 6fr-uer~K)

p 9 6^-UBr-i.O

p e 8t--oaa-zz

P 8 8^-09a-Z2

P6fr-UBr-|.O

P e 6f-6nv-83

P e 6H3nv-9Z

81.-080-1,0

P P e^-AON-öZ

peet-AON-91.

g oi. 8^-AON-ei-

g ZV 8fr-AON-2k

P2 8t-AON-6t

8^-AON-60

P Z 81?-AO|s|-61

P 9 8t>~PO-^2

g P\. 8t-AON-S0

Ot'

J9>|MBg J 9

jadnBd 8fr

J8dnBd 29

QS,UBUJ0M6f|.

j8jnoqB| H Oe

MJ9P SJ811JM 2E

JUBAJ3S fC

J8>|BUJ30gS Qf

8A0qB JO 3J!M OB

gjioisunß oe

3Sjn|\j 9

J8d88)j aiBuBUJ 8e

J3JJB0 |BO0 O^

6 Ot-

6 89

j8>|B]japun puB
jaMOjq ajnjiujnj Qp

j8|Bap juids \,z

jajuadJBO j z
J300JB

puB J3)(0jq ZZ

j3>lMBg S2

asoio sjuBJo uojeg

8S0|0 S,3i/j 3j||!Ba

8}bBuoubo

IS pUB|j3qtuno \

puA/\/\ SriBjJJ^OBja ZQ

JS 3ßJ03) OS

JS gß|H 9S0I0 s.BjBJO

asoio jeVBUjgsjd PIO

bS S3UJBP \Z

bs S3UJBP VZ

6

}S puoLuujma \z

90UESB8|d8t

3JBnbs P|3U^B9 fz

9JBnbs PI9JJÄB9 t>2

d

d

d

d

d

d

IM

d

n

d

n

d

d

w

d

d

II9MUJO0

uojsugop

ua>B!V

PIBUOQOIAI

g!UJS

BUU80|AJ

uosjjaqoy

uosdujjs

sjaBoy

60

06

aouads

>|JB|O

UIMJBl

a

a

AJBW 22Z

jajBßjBiAl izi

3UUV 02Z

SJ[/\| Q\,l

BZII3 811

SJIAJ UI

aßjoag Qii

SJlAI QU

ugor Pll

SJIAJ Zil

ugor zu

jauer ui

3UUVAJB|AJ Ol-Z

uJBjiijAA 60Z

V80Z

VZOZ

8}BBMOO 3SO|O SUBUJJSUUBa lAI

8}bBmoo dogs VßßS d

asoio j8>|JBUjgs!d }S8M d

sjbBuoubo 60S d

PiBuoa 90Z

suuagjBO SOZ

PJBM 3UUV POl

siiEM }3UBp eoz

PJBMP3 20Z
eSOp Uj go JO S3SB0 a JS/O+VO/IB3H jajnoqBi ee puXM aß8||oo AJjug spooo ssoy I-OZ

puB qo joBjuoo Md o/Q poijej paujuipv uojiednooo ssajppv xeg 91UBN JSJJd



psjuoo ou

uiju, ujojj
j! jqßriBO gqs paoujAuoo
JO puE J|B|ou!s pasjnu

9SnOL|
s\m ui peip 9|do9d p

A}j|BOO| U.0 Uj

A}!|BOO| u.0 ui

i.
paip aq ajaq/w |B}idsoH
s,yaqqjno is 1 P9aouj
HII91 jo MP uje9JjS||iai

0} asop pajou

6

BJ9|oqo
qsijiJQ UMOU>) }ou

SIIJUJUOUBO
PUB") SI1I9N Ul 9SB0

BJ9|oqo qsßug
sXbp p X|uo

>)jOM jo ino pB}uoo ou

PB}U00 OU

psjuoo ou

X}i|BOO| ui qo

Xji|B0O| u! qo

sjaiijo puB qo }ob}uoo i/\id

0

0

a

a

0

0

a

a

0

0

a

0

a

0

a

0

0

o/a

uinoisdBO/O+VO

}S/s,J9Aoa /o+VO

IS/0

uinuepnB|/}S/o

/O/IS

IS/O

IB9MAS

ajei ooj 9U0U

IS/0

IS/0

IS

is/a/o

a/o+vo

js/a/o

s,j9Aoa/a/vo

o+vo

o+vo

juaiujeeji i

SP-iOO-Zi-

8f-AON"9t

q )? (, 8^"AON"171.

M ZS 8fr-A0N-W

p Z et'-AON-f0

P Z 6fr-UBp-o I.

61rUBr-60

P OZ 8fr~A0N~frZ

p 91. 8fr"AON"02

p Z 8t^AON-20

P Sf-V>O~lZ

P Z 8t~PO-W)

P 2 8t"09Q"Z

P^8^AON-8t

p 01- 6fr"lad"E2

M VZ 8fr-AON-03

gtr-AON-91.

3OU3dl paujiupv

JO|iBS H OE

paijJB^j OS

qilLUS p7

UOSBUJ q Qp

j9jnoqB| j p
sjaßpoi
sdaa>| +

doqs aiqejaßaA g^

suosEiAl 9E

jajjod 69

J3M3S Ot"

j9jnoqB| 01?

9U0U Qp
9Ui|} aqj }B

jajgqjEß oiEjod 81?
p9Äo|diuaun

>|000 <aP

jauapjBß H OE

uaqM ßu!>|EUj

oqM MopiM 23

jadriBd ot

jadnsd ge

uojjBdnooo aßv

UB/OUJBO \Z

puÄM S.AJE1M JS 9

aso|O }9>pBUjqsay

9}bBmoo 9soio s.aijSBH

3}bBmoo 9so|o s.aijsBH

JS uo}qßnoja

SIIJUJUOUEO PUB") S||I9N I

S||ILUUOUBO PUBT Sq}|UiS

>||BM q?!91 Id laupJBqoJO

IS sjgpuriBS S

s||iujuouBO ynoo s.uuv

IS UBJIV t

IS puBijgqiuno /y\ euei n 19

py uo}ßujuuog no gßswoo

pu9ci puoujqoiy

IS qß|H 9S0I0 spjojpuXH

9S0|0 sABjg N

ssajppv

d

|AJ

d

lAJ

d

|AJ

lAJ

d

n

d

d

d

d

d

d

xas

pooM

Xb|O

JjBIOUjS

dara*

S.pUBIIOH

IHH

9iqo}iy

uosyaqoy

Moa

UOS>|OBr

leppiy

H9UU99

piay

JB||1^|

ajnujsuna

MB")

auiBUjns i

SM 6Z

SJIAI 8EZ

sauJBr ZEZ

SJIAI 9Z

uqor SEZ

SJIAJ PZL

"jeilllM EEZ

uqop ZZl

BZII3 1.EZ

AJU9H OEZ

B||aqBS| QZL

SJ|AJ 82Z

eiiaqssi lZL

SJIAI 92Z

SJIM SZl

OVZl

A"in E2Z

uieNtsjy ais|

61^81781



0

S and sometimes Sp
IV

W
D

Bl

VS and sometimes VE

P

CA+O
CH
B

ST and sometimes S
L+O

LA+O basically same as

L+O
Wi
LA

T

PN

N
CO

M

OR
CAO
H

BCLofM

Sal

A

SQ
B

CP

CM

Sp bath
1/ IP/ ipec
E

F/Fr
01

Dovers

Laud
Pot. Chlor.

Sodi. Chlor

Pot. Nit.

Plumbi. Acet.

Opium
Spirits
Intra venous saline

Whisky
Diuretic
Blister
Venesection/ Bleeding/
Bled

Petroleum

Calomel & Opium
Chloroform

Brandy
Stimulants
Lead & Opium
Acetate of Lead and

Opium
Wine
Acetate of lead/ lead

acetate

Turpentine
Persian naphtha
Naphtha
Colchicum

Morphia

01. Ricini = Castor oil

Castor oil

Heat

Bichloride ofmercury
Saline powders
Astringents
Squill
Bismuth

Capsicum

Camphor
Spirit bath
ipecacuanha
ether
friction
oleum

Dover's Powders
laudanum

Potassium Chloride
Sodium Chloride
Potassium Nitrate
Lead Acetate

Cholera Database: Explanation of Symbois in Treatment Column.
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The column headed "Period" refers to the length of time from onset of cholera to

final outcome which is listed in column headed "D/C"; D= Died; C=Cured.

Column headed "PM" indicates whether a post mortem was carried out by the

symbol Y.

Column headed "Contact Ch and others" indicates whether the patient had been in

contact with cholera and frequently there are comments as to where the contact took

place and to the effects of treatment.
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