THE UNIVERSITY
of EDINBURGH

This thesis has been submitted in fulfiiment of the requirements for a postgraduate degree
(e.g. PhD, MPhil, DClinPsychol) at the University of Edinburgh. Please note the following
terms and conditions of use:

* This work is protected by copyright and other intellectual property rights, which are
retained by the thesis author, unless otherwise stated.

* A copy can be downloaded for personal non-commercial research or study, without
prior permission or charge.

* This thesis cannot be reproduced or quoted extensively from without first obtaining
permission in writing from the author.

* The content must not be changed in any way or sold commercially in any format or
medium without the formal permission of the author.

*  When referring to this work, full bibliographic details including the author, title,
awarding institution and date of the thesis must be given.



Exploring routine data collection systems in Iranfocussing
on maternal mortality and using the
city of Bam as a case study

Farzaneh Zolala

Thesis submitted for the degree of Master of Philagphy (MPhil)
University of Edinburgh
Dec 2009



ABSTRACT

Introduction:

Health information systems provide information afeéal from data for decision
making in order to improve the performance of altheaystem. Although health
information systems can be very influential, it caot be exit on its own. It is
discussed that the flaw and inefficiency of heaifiormation system is rooted to the
powerlessness of health system and lack of incatjor in the overall health system
[1]. The benefits of using data in planning and lenpentation go beyond the normal
everyday functions of a heath system and inclutkst@phic situations.

Iran is a developing country which experiencesrgelanumber of natural disasters
each year with a significant number of casualti@wing to the importance of data
for planning, implementation and evaluation, theassity for sound data is even
more pronounced in a country with such conditions.

The main aim of this project is to use the cityBaim as a case study to explore the
routinely collected data systems in Iran. Thisestigated the collection of mortality
data from all causes, and maternal mortality spedij, in order to determine the
usefulness and application of these data systemmawoitor the immediate and
ongoing health effects of a natural disaster, arjlan for future disasters.

Methods:

A mixed qualitative and quantitative method usegravide better understanding of
the problem at two main data sources, the Medicadéssity and the Civil Registry.
This research has commenced with numeric resultaatérnal ratios and then has
employed a qualitative method to gain better undading of data collection
system. The sampling methods are purposive andapiidly sampling. Interviews,
review of documents, and personal observationrerenain data collection methods.
The data are analysed using qualitative and qadingtmethods. They are presented
in four sub —chapters , three sub-chapters for nomeric results and one for

numeric results.



Results:

The results show that there are dramatic differerme data collection and data
processing between the Civil Registry and the Madiciences University. Also it is
found that there are some sorts of shortcomingifiarent stages of data collection
system in each organisation. This includes incotepiata coverage, shortcoming in
academic staff, insufficient technology infrastuwress, lack of training for staff,
inadequate data quality checking. Moreover, tleee many limitations affecting
data collection after the earthquake. These limomat are rooted in basic problems
within the existing data collection system and ek laf co-ordination between the
groups collecting the data, including national anternational aid groups that
provided help after the earthquake.

Regarding maternal mortality data collection ifaand that there was no consistent
definition of maternal deaths among interviewe@d.data sources are not aware of
urgently reporting of maternal deaths as it shanad

The results of the estimation of maternal mastalatios from different sources
present inconsistent pictures. This inconsisteadgund in both of the denominators
and nominators. Also, the results of case matchimyv that the data collected from
two different sources authorised commonly by thedid&a Sciences University are
not consistent. Additional exploring on the motiatiata in disaster and non disaster
cities reveal that the inconsistency is not limitedthe maternal mortality data.
Indeed, there is considerable difference on tha toortality data reported by these

two organisations in target cities.

Discussion:

There are some requirements before setting theersgstincluding introducing
appropriate rules and regulation to oblige différdata sources to send the data.
Also allocating enough resources including humasoueces and providing
appropriate training before commencing the job afrenportant factor to improve
the system. Having good and strong enough commtimmcanfrastructures can
increase the speed and accuracy of data.



In addition, some supervisory activities shoulditoglaced to ensure that the data
collection procedures is on the right track ancddtecking is undertaken by related
stuff. Using consistent software in different origations provides not only more
complete data by data transferring they can algwore the quality of data through
data cross checking.

Finally the data usage culture should be encouragetie government in all levels
including national, provincial and districts levelShis can be achieved through
introducing a system of incentives for use the dat@ecision making and allocating
budget via the data.

Regarding disaster and data collection it is vergartant to have the collaboration
of international organisation to send the dateh®host country. Low collaboration
might be due to this fact that there is little asveess about the importance of having
the flow of data collection after a disaster faarpling for disaster stricken country.
Therefore appropriate strategies might be neededcrease this awareness in the
national and global level. This can be achievedubh international organisations

such as World Health Organisations or Red Crossu@sgtions.

Conclusion:

The main aim of data collection is to use the datglanning and evaluation.
Incomplete and inaccurate data must be misleadimdj @seless. in order to
strengthen the data collection system it shouldesiblished based on certain
standards to ensure that the data is complete aodrade. This would be of

importance in non disaster and disaster situation.
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Chapter 1  General Introduction

A health information system is defined as a stngctushich provides information for
decision-making in order to improve the functionhefalth system performance [1].
This information is obtained from health data. Toenains and the utility of health
data vary. They not only provide information foripg makers but can also be used
for policy implementation and epidemiological raska[2], [3]. The data can be
collected routinely or non-routinely. Routine data data that are collected routinely
form different units. These data have many advastaguch as time efficiency,
capturing large samples, and being economical The need for availability of
health data is increasing among many countries @edeloping countries in
particular. The reason for this is that a countegds the data for its own aims and
the data are necessary to compare countries ititamally and globally [5].

There has been growing attention to strengthen tthemiformation systems
worldwide. The surging need to improve health infation systems can be traced
back to the increasing awareness of the necedsg@yidence-based decision-making
and donors’ needs to track the improvement on sséuweded. The health data also
can be used to compare different areas and to meedlse achievement of the
Millennium Development goals [5]. Health data alsoa very useful source of data
for epidemiologic studies [3] which, ultimatelynaito improve the health system.
However, developing countries are discussed to haeak and unreliable data
collection systems [6]. In these countries eviddpaged decisions are inadequate
[6].

The benefits of using data in planning and impletagon go beyond the normal
conditions and include catastrophic situations. akastrophic event is defined as
“any occurrence that causes damage, ecologicalpdien, loss of human life or
deterioration of health and health services on aessufficient to warrant an
extraordinary response from outside the affectedroanity or area” [7].

in the aftermath of a disaster, health care sesvared normal social life can be
interrupted [8]. In some type of disasters, sucla agver earthquake, people might
have to reside in camps. Also, economical infrastmes might be destroyed [9].
Therefore a massive disaster might create hugalseconomical and health effects



on the society. These changes provoke the necesbignticipating needs and
problems after a disaster. This has a vital rolplanning activities for helping the
society return to normal life and to reduce thesamuences of catastrophic events to
a minimum level. It can also be helpful to identdé@yppropriate opportunities to
prepare for the disaster and which might resultiguicker and more effective
response to the disaster. The information requice@chieve the above goals is
elicited from the data.

Iran as a developing country has experienced & lamgnber of natural disasters each
year with huge numbers of casualties. Owing toily@ortance of data for planning,
implementation and evaluation, it is obvious tli hecessity for sound data is even
more pronounced in a country with such conditiofisis is because the data can
enhance the knowledge of policy makers about tfeetsfof a disaster on the society
and on health care quality and quantity. The data @lso help the authorities to
identify high risk groups after a disaster. Therefat can lead to an appropriate
strategy to tackle the problems occurred by a thsaslowever, this imperative will
not be achieved if there is an inefficient systeitdata collection in non-disaster
situations. Hence, studying the system in non-thsastuations is a priority and can
help to identify the problems that exist within thgstem which can eventually help
to solve the problems. Despite the necessity ofnigathe knowledge of the health
information system, there are few documents abfmutranian health system.

Having mentioned the importance of health dataamming disaster response and in
non-disaster situations, | would like to clarifyetiieason for choosing maternal
mortality ratios for this study. Maternal mortadi are defined as deaths of mothers
during pregnancy or in the 42 days after delivd]] Maternal deaths which happen
mostly in developing countries are useful indicatof health care quantity and
quality [11] and socio-economic [12] developmerg][1

On the other hand, the number of maternal mosslittan be affected by the
occurrence of a disaster. Conditions after a desastch as living in camps with low
access to antenatal care [14], poor socio-econawmialitions, and disruption of
health care services are factors which might affieaternal deaths. Also, a disaster
such as an earthquake might cause preterm delvieigh could put the mother at
risk [15].



Moreover, the results could be generalised to datkection systems, thus saving
time and resources by avoiding studying the whala dhat are routinely collected.
The introduction chapter includes four areas: atlirmu of the research, the
contemporary context, some background on Iran andudline of the remainder of
this thesis. The aim of the outline the researdb grovide information on the aims,
the strategy and the design of the study. The @ean the contemporary context
includes some information on the main areas okthdy such as health information,
disaster, disaster & safe motherhood, natural tisa% Iran. The next section
focuses on Iran, highlighting some information @anlin general, Iranian health
system and Iranian data collection. The last sectiotlines the remainder of the

thesis.



1.1 Outline of Research
This section highlights the research proposal, @ntsobjectives, research

guestions, and the strategy and design of the study

1.1.1 Research proposal
Because of my country’s need and the high occuerenclisaster, | was encouraged

by my sponsor (Health Ministry in Iran) to do adtuwon disaster epidemiology. |
decided to work on the Bam earthquake due to sonp®riant aspects: it was a
massive earthquake with high fatality and many dwatang effects on the health
system and the Iranian society. In addition, myifanity with the Bam region and
its culture was expected to be an advantage. bdddio study the long term effects
of the Bam earthquake which occurred in 2003. Meteand child mortality were

chosen as indicators of the status of the currealtim system.

1.1.2 Research aim and objectives
The primary aim of this project was to use the Bsanthquake as a case study to

explore the usefulness of routinely collected datamaternal mortality and child

mortality, and on maternity and primary health ggs and facilities, to monitor the

ongoing health and health service effects of araftlisaster in Iran, and to plan for
future disasters.

In my first year review meeting, | was advised hg panel to include a study of

death and live birth registration as part of myeegsh, including the use of the WHO

framework health metric as a standard structureafalata collection system. The
primary objectives that will be discussed are tiWwing:

» Describing and characterising the Iranian healtstesy and data collection on
maternal and child mortality, which was updatecrafirst-year review also to
include deaths and live births.

» Determining and monitoring the ongoing health aedltlh service effects of a
natural disaster in Iran with a focus on matermal ehild mortality.

» Critiquing the maternal and child mortality datdlection in Iran with respect to
its suitability and usefulness for planning forurg disasters and for ongoing

monitoring of any effects that occur.



However, during my fieldwork, | discovered a ladkdata on some aspects of my
target areas, which required some of my aims afecbbes to be changed slightly.
There wasl/is little data available on women expeiigy certain problems, such as
eclampsia, high blood pressure and haemorrhaga,teeegh they are treated in the
health care facilities. This was initially plannedbe included in calculating process
indicators of maternal deaths, to have a betteghhsof the causes of maternal
mortalities. The other objectives were mostly achide. However, the low number
of reported maternal deaths provides limited oppuoties for undertaking

sophisticated statistical or epidemiological analysechniques. The aim and

objectives are as follows:

Main aim:
The main aim of this project is to use the mowadiata from all causes, and maternal
mortality specifically and using the city of Bam ascase study to explore the

routinely collected data systems.

Objectives:

1) To explore maternal mortality data collectiomdamortality data collection as
whole, from different sources using the WHO framgkyo

2) To examine different aspect of data usage;

3) To illustrate and compare maternal mortalityosfrom different sources; and

4) To explore the data collection after the eardkgu

Therefore, | had to explore and understand theeBysts a first step to recognise the
problems existing within the system. This has thecial role to resolve the
problems.

In this research | selected Bam as my study getBam city is located on the old
Silk Route in the South East of Iran and was dgstidy a destructive earthquake in
2003. Due to the hierarchical system, my study vieyond Bam city and included
Kerman as the centre of the province and Tehrancd#pital of Iran. Although this
study is not conducted across the country the tesah be applied to other cities as

the data are collected in a similar way acrossctintry. Therefore, the problems



observed in this study might be found in otheresitand might eventually help to
resolve the problems at the national level. The Wh#@lth information framework
Is used as the framework to organise my study aweldp my interview topic guide.

The data are collected through interviews, documantl observation.



1.1.3 Research questions
The initial primary research questions underpinrnirgstudy were as follows:

1) What are the characteristics of the IranianIGegistry system?
2) What are the characteristics of the data calecystem in Iran?
3) What are the changes on maternal mortality dmd enortality within the health

care facilities after the 2003 earthquake?

However, the research questions had to be changed aesult of a few
considerations. Since the focus of this study istten death and live registry, the
results of the study can not be generalised towhele data collection system.
Therefore, question 2 had to be amended to retthest Because of the lack of data
on child mortality, question 3 had to focus on maaé mortality ratios only. An
evaluation of the Civil Registry system based an\WHO health metric information
lead me to include another research question, nedtliin the next paragraph.
Furthermore, information on the data collection et in Iran gained during my
fieldwork led me to narrow the research questiothto effects that the earthquake

had on data collection. The amended questions are:

1) How are mortality data collected and processed?

2) How are data analysed, published and used?

3) How have maternal mortality ratios changed oveetifrom two years before
the earthquake to three years after the earthquake?

4) What was the effect of the earthquake on the diigh collection?



1.1.4 Research strategy and design
A mixed qualitative and quantitative method wasudable approach for this study

and provided a better understanding of the probl&mualitative method was
employed to understand data collection systemdl@mdumeric results of estimation
of maternal mortality ratios from different sourcese presented to show the
usefulness of routine data in monitoring the effexfta disaster. This study used an
explanatory method, using qualitative methods telar the results of the
guantitative study. Purposive and probability mdghare used for sampling which is
explained explicitly in the methods chapter. Thetadare collected through
interviews, documents and observation, on whichemaetail is provided in the

methods chapter (chapter 3).



1.2 Contemporary context
The main aim of this chapter is to provide inforioaton the major areas of research

and also to draw connections between different etesnof this study including
health data, maternal mortality, and the Bam eadkg. This chapter comprises four
main sections: on the health information systensasters, disasters & safe
motherhood, and disasters & Iran. The first seatinrhealth information is going to
give an overview to the readers about the neceskitiata collection. It covers three
themes; health data, civil registration and matemartality data. These themes
outline the necessity of health information in bealth care system. It includes vital
registry and maternal deaths recording as the fottise study.

The next section, disasters, deals with the genefatmation about disasters and
their outcomes. This section highlights the proldesmerging in the aftermath of a
disaster such as socio-economic factors and heatt disruption which also can
affect maternal deaths. On the other hand, inabedection of this chapter, Iran is
introduced as a country with high frequency of siea Putting all themes together is
useful to understand the reasons why maternal sleathe chosen to be in the focus

of this research.

1.2.1 Health information system
A health information system is defined as a systhat provides information for

decision-making at different levels [16]. In a maemprehensive definition it is
defined as “a set of components and procedures théhobjective of generating
information which improves health care managememisions at all levels of the
health system” [1]. This system has different sgbays such as a management
information system, an epidemiological surveillasystem and an administrative
information system [1]. Although a health infornuatisystem is a very influential
system, it can not exist on its own. It is discdstfet the flaws and inefficiency of a
health information system are rooted in the powesriess of the health system it
provides information on and in a lack of its incangtion in the overall health system

[1]. Despite the critical role of a health infornmat system in improving the health



system, most developing countries have a poortha#brmation system. To tackle
this problem some of developing countries havedhad several parallel systems to
their national health information system to gaittdreinformation[2]. It is suggested
that these types of systems might gain better tyuialiormation on specific topics.
However, they are not only unlikely to help theteys due to creating more chaos,
duplication, data transmission problems but are déteriorative on entity of health
care system [2].

1.2.1.1Health data

Health data are valuable sources of informatiomfarove a health care system. The
domains of their utility vary. Health data highlighealth problems to policy makers
and can help to identify a suitable strategy tklea@roblems. The historical data
also provide priceless information and aids policplementation. They can be
called an eye for policy makers to see and decftieiently[17]. This is getting
much more important due to the paucity of resouvdeish demands a very sensible
way of resource allocation. Scholars discuss heddtita from different angles and
outline several purposes: Lippeveld considers théa dusage in planning and
management, evaluating health services with amatgé aim of recovering health
conditions at the individual and population levgl[Zibulskis agrees that health
information is useful for planning and monitoririg.addition, he expands the utility
of data beyond the mentioned factors. He discudbed it will increase
organisationalal accountability and secure findn@sources as well as improve the
knowledge of a system on the long term [18]. Thia dae collected to be employed
at different levels. However, they are used effitieat the district levels when the
decision are made at this level [19].

Furthermore, health data that are collected rolytiaee considered to be one of the
main sources of data in scientific research suckpademiology [3] . The studies
which use these data have some benefits regalidieg money and adequate sample
size. As these data are collected routinely, tieer® need to invest extra money and
time to collect them. Also, they provide data frolewrge samples and are

representative as well as have a low likelihooceo#ll bias [4].
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The need for availability and the utility of healttata are increasing in many
countries and in developing countries in particul@his is because not only a
country needs the data for its own purpose butddita are also necessary at the
international and global level.

Boerma and his colleague describe that, preseihidyfinancial support devoted to
developing countries is increased. This leads tera@arging necessity to measure the
improvement in achieving the goals. In addition,nitaring of development is one
of the global concerns such as the achievementibériviium Development Goals
(MDGs). This demand is discussed to be a uniqueordypity to improve health
statistics in developing countries[5]

However, some drawbacks to the health data areestegin the literature. First of
all, over-attention on the MDGs and some contagidiseases have negative
consequences such as insufficient investments pioowe the availability and quality
of data, distorting attention from the ongoing Mieatransition and double
investments in data collection and surveys [5].

Secondly, regarding the use of data in scientdsearch, the quality of data and the
way they are collected is not under the controthef researcher [4]. Additionally,
overemphasis on the data usage for monitoring aatL&tion are challenged by
Lilford and his colleague. They argue that emphamsisoutcome data such as
mortality can put health provider organisations emd great deal of pressures and
distort attention from real improvement to supéafior dishonest behaviour [20].

In summary, although there are some shortages i@wbdcks with data collection,
it is beyond doubt that the benefit of the avallgbof such data is considerable and
can ensure the availability and accessibility obdyeare for individuals. Above of
all, it makes individuals visible by recording thdirth and deaths which in turns
makes the governments responsible for its citif2hp

Health data are collected from different sourcescwitan be divided into six
categories; general population data e.g. censuscaldregistration, community
service data e.g. family planning, general pradtiai& e.g. GP surgeries files in the

UK, hospital data, laboratory data, prescribinglygsia and cost data [22].
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1.2.1.2Civil Registration and vital statistics system

Civil registration is defined as a legal, obliggtartontinuously and endlessly process
of recording vital events [23]. Deaths, births, nage and divorce are characterised
as vital events [23]).

A vital statistics system is defined as “the tqadcess of:

“(a) collecting information through civil registrah or enumeration on the frequency
of occurrence of specified and defined vital eveasswell as relevant characteristics
of the events themselves and of the person or peimncerned[; and]

(b) compiling, processing, analyzing, evaluatinggsenting and disseminating these
data in statistical form. The main source is credjistration, supplemented by data
from population census, sample surveys and admatiist records” [24].

The vital statistics system and the civil regisgygtem can operate under the same or
different organisations. It is discussed that thee authority for vital statistics and
the civil registry is preferable due to more urafion and better coordination which
facilitate the data usage [24].

Vital events data can be used for different orgatross for example for legal issues
such as issuing a passport, establishing the giigibor school enrolment, social
security , population estimation and health cateisies [24].

Registration of vital events is considered to be ohthe most important priorities in
human societies. A record of birth, confirm thesgsince of a person which is the
first step to protect his rights to life and thes kocial rights such as freedom[25].
The differences in occurrence of these events iigehigh risk groups who need
specific attentions. Hence, they are used in ptapand ultimately aim to make the
governments accountable for people [25].

Information on vital events is considered to previle basic information in dealing
with health issues. AbouZahr discusses that the dkegstion in dealing with the
health issues isho has died leading to the second question whickhigsomeone
has died [17].

In spite of the pressing necessity of vital registess than a third of population
births and deaths are recorded accurately worldj2&¢. This problem is more
pronounced in developing countries where peopldare and die without any trace.
This is discussed to be because of little develapro€the vital registry system in
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those countries over the past 30 years which in toakes the poor invisible and

uncounted [26].

1.2.1.3Maternal mortality

As noted before, this research is going to studiemal mortalities ratios over time
from different sources. The aim is to find out tleefulness of routine data collection
to track the long term effects of a disaster. Toltving section is going to define
maternal mortalities, source of data and the metbbcestimation of maternal
mortality. Other factors that affect maternal mlititzss are also discussed. It is very
useful to draw connections between the disasteztomg and effective factors in

maternal mortality occurrence.

Maternal mortality and maternal mortality indicator definitions

Maternal mortality is defined as a death that hesuoed due to either obstetric
problems or due to a pre-existing disease which lteen exacerbated by the
pregnancy, either during pregnancy or 42 days afttertermination [10]. The
maternal mortality rate is defined in various waysthe Oxford text book of public
health, the maternal mortalitsate for a specific time period, usually a yeas
defined as “the number of death resulting from clicapions of pregnancy, labour
and puerperium per 100,000 live births” [27]. InV\HO report, however, this
conventional definition has been criticised becatusenot truly a rate, as there is no
element of time in the denominator. It quantifiemaths per pregnancy, regardless of
the time span of data collection. The authors fhegeargue that this conventional
maternal mortality “rate” would be more approprigt@belled as maternal mortality
ratio. They believe that even though it is not a true,rét is a useful statistic. Yet,
they point out that the subgroup of women who dieen there is no live birth (for
example still births/and abortions), are missedhiy statistic. The authors state that
the best denominator for the maternal rate is timaber of pregnancies, but this
figure is seldom accurately known, even in develbpauntries.

The authors advocate the definition of maternaltatity rate as “deaths per year
(due to pregnancy) per 100,000 women aged 15-4%'yda my research, | will use
maternal mortality ratio, as per the WHO report][10
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Maternal mortality overview

Annually, 529,000 women die due to pregnancy ofdchirth [28]. It is beyond
doubt that maternal deaths will affect the familiesa variety of ways. The
consequences of maternal mortality on family andietp are: increase of child
mortality; decrease of household income; reduciiorncare available to elderly
relatives and greater likelihood of early marridgetheir daughters, which in turn is
a risk factor for subsequent maternal death ofdaaghter [28].

In order to estimate maternal mortality indicatibris necessary to have a registry of
maternal deaths. However, such deaths completgigried only in developed
countries and in a few developing countries [L8¢omplete records are not the only
problem with registration in developing countriesjeed even the registered deaths
often lack the reports of accurate cause of dez@h Regardless of developing and
developed country, maternal deaths are, as othathsleprone to be diagnosed
inaccurately [30] [31]. In order to categorise aftheas a maternal death the cause of
death and time of death regarding the pregnancytsortermination must be
considered [10]. Some women die before they orrthelatives know they are
pregnant. Another issue is that sometimes a womes @ a result of obstetric
problems but more than 42 days after delivery wthi result that the death will not
be reported as maternal death[32]. Yet, this eégranore pronounced in developed
countries than developing ones because of existpdisticated obstetric facilities
that enable longer survival for hospitalized worfi&3].

Intentional and unintentional misreporting is amwtlsource of error. In some
societies where abortion is illegal such as Iramtemal deaths due to illegal
abortion may be misreported to protect the perstwo werformed the abortion.
Unintentional misreporting often takes place whemoanan dies in emergency or on
other than maternity wardss. Under-reporting of emral deaths can also happen
when the health professional knows the maternadecaf death but do not report it
because it has not been requested. Such issuesdsaNied in large discrepancies in
the reporting of maternal deaths and hence to estieration of maternal mortality
[10].
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Factors associated with maternal mortality
Maternal deaths are very useful indicators forqyoinakers. they reflect not only the
quality and quantity of health care but also theise®conomic status. Factors

associated with maternal deaths are outlined below.

Demographic and socio-economic factors
The role of socio-economic factors in maternal kdeas examined in the literature.
They unanimously show that low socio-economicsustét associated with maternal
deaths. It has been shown that poverty [34], livim@ rural area, low education
levels in women [12] and a stagnant economy [35] lma associated with increased
maternal death rat@®ther associated factors are age at pregnancy, imgteased
risk of mortality in teenage mothers and mothemvali35 years [36]. In addition, it
is discussed that the utilization of maternal Heakrvices can be influenced by
religion and culture. Two studies suggest that Mustomen and people who prefer
traditional methods are less likely to access matenealth care than other groups
[37] [38].
Maternal mortality is considered as an indicatordefelopment and poverty. The
main targets of the United Nations Millennium piij@re decreasing poverty and
increasing development, human rights and democrgmgtection of the
environment, peace and safekeeping. Maternal aitdl rlortality are indices which
are affected by development, poverty and democrabgrefore improvement of
maternal health and reduction in child mortalitg &wo goals of the UN Millennium
project [13]. In terms of human rights, it is thght of every woman to have access
to health services that provide adequate supporséfe motherhood. Therefore,

maternal mortality could also be an indicator & basic human rights [39].

Antenatal care:
Provision of special care, such as iron and foba asupplements, and tetanus
vaccination, can reduce pregnancy-related probberdgshe risk of infant and mother
death [40]. On the other hand, it is argued th&greatal care does not affect maternal
death directly, but ensures that pregnant womeaimlgkilled attendance at the
delivery [41].
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Skilled attendance at the delivery
‘Skilled attendance’ is attendance by a qualifieghlth professional such as a
midwife, doctor or nurse who has been educatedtranued to provide proper care
during pregnancy, childbirth and the postnatal qukriand to identify complicated
cases and refer them to a obstetric health cefi#ie [
In the absence of skilled attendance, deliverymarthe lives of both the mother and
child at risk. It has been shown that professianalwives play a crucial role in
reducing maternal death by raising awareness omjp®rtance and by maintaining
health during pregnancy, giving advice on how tesdpand providing expert care at
the time of delivery and in the immediate post-hatariod [43]. The aim of
providing traditional midwives with education wasreduce maternal deaths, which
highlights the importance of minimal essential edion for attendance at births
[44].

Family planning
Provision of family planning services are associatéth a reduction in maternal
mortality, mainly it is conjectured by reducing usmwted pregnancies, and hence
reducing the need for recourse to abortion andasisociated risks [45]. Family

planning provision can also prevent pregnancia®my early or late age [46].

Health services
Maternal mortality is discussed to be an indicaftmr monitoring health care
performance[47].In order to have a safe motherhdwdlth facilities during the
pregnancy, during normal delivery and caesareatiosscmust be provided. In the
case of complications, blood transfusions and agrading room with anaesthetic
facilities for caesarean sections must be availgdBg Another important issue is
accessibility of health facilities for abortion. fhwermore, to achieve the best
maternity care it should be borne in mind that eheill be an ongoing need for
upgrading the maternity health care services [Hftleed, it has been discussed that
to reduce the risk of maternal mortality there iseed for improvement of both

facilities and quality of care [11].
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Source of data for maternal mortality

Vital registration is defined as the constant, ulieg and obligatory nature of
recording vital events[49]. Irountries with a high coverage and complete vital
registry it can be the main source for maternatltdefb0]. Despite the fact that the
mortality information draws a straight and palpat#éationship to human welfare
and health care, there are serious limitation gistering the deaths in developing
countries [51]. Countries with incomplete vital istgy data use interim methods to
estimate maternal mortality indicators. These maghmclude household survey
models, reproductive age mortality survey, indiretsterhood method, direct
sisterhood method, census and modelling. Estimagfomaternal mortality on its
own is not the aim of this study. Indeed, this gtudes maternal mortality ratios
estimated from different sources to flag problemthwdata collection. Therefore,
discussion of these methods and their advantagdsdaadvantages would be
beyond the scope of this study.
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1.2.2 Disaster
In the previous section, maternal mortality wasdésed. In this section, the readers

will find some information on disasters includirtgetdefinition and their effects on
human societies. A disaster can have devastatiiegtefon society and on health
care which in turn can affect maternal deaths. dfoee, this section is useful
because it facilitates the understanding of th& letween maternal deaths and
disaster which underpin this study. Disasters hbgen one of the imperative
threaten for human societies. They have affectediderable proportions of people
worldwide. According to WHO, about 2 billion peoplere affected by disasters and
600,000 lost their life merely in the 90s [52]. Bdon the literature, 60,000 people
on average die and 250,000,000 are affected bgtdisaannually [53] [54].

Disasters are referred to as “catastrophic evdms ¢dverwhelm a community‘s
emergency response capacity, threatening publithhaad environment’[55]. It has
also been defined in a broader context as “any roecce that causes damage,
ecological disruption, loss of human life or deteation of health and health services
on a scale sufficient to warrant an extraordinagponse from outside the affected
community or area [7].

Two main categories are developed from the disast@ncept; natural disaster and
man-made disaster[56]. Natural disasters such dabgeakes, volcanic eruptions
hurricanes, floods and fires are caused by natgpeéer while man-made disasters
are created by human beings [57]. A man-made disdst also known as a
technological disaster such as Chernobyl nuclesastier in 1986 for example[52].
Tornados, floods, earthquakes, hurricanes and itsisrexre the most common natural
disasters in the world [58]. In 2006, flooding w&i® most common disaster and
earthquakes caused the highest number of fatglitgs

The occurrence of natural disasters has increasadtione. Recent studies show that
globally, there has been an 18% increase in thquémecy of natural disasters
frequency between 2004 and 2005 [59]. However, ¢bidd be due to an increase
number of natural disasters reported [59]. In addjtthe number of affected people

is still increasing but the number of fatalities ligeclined [59].
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Although disasters are described as temporary &6t they pose challenges for
the society shortly after they have occurred ancbime long term problems. The
stages of a disaster are outlined as follow;

1. Emergency stage: This is immediately after tigagler has occurred, where
victims and casualties are rescued and given assist

2. Rehabilitation stage: This includes activitidsaosociety to return to its pre-
disaster condition. These activities comprise tt@rigion of primary care, such as
maternal care to help a society return to the jastier conditions and to prevent
increasing levels of mortality and morbidity [57].

The effects of disasters effects are grouped ihteet broad categories: human-
related, economical and ecological [60]. People lwarhurt physically or mentally
and even die during a disaster. Another aspect afisaster is environmental
deterioration such as loss of forests[60]

Also, the economy is highly likely to be influencky a disaster on different levels.
The economical consequences of a disaster canvisediinto two groups: direct
and indirect [9]. Direct damages include any damadmuildings, infrastructure such
as roads, transportation, electricity supplies, #redhealth system. Indirect damage
comprises any disruption of the flow of goods, ardase in production and
increasing productions costs [9]. Charvériat disctise economical effects of
disasters at individual or household level inclgdiany physical effects on the
breadwinners such as death or physical or mentddlgms, which could lead to a
fall in the household’s income. In addition, losls psoperties and a decrease in
income are other impacts caused by a disastero @tedt Marti describe a broader
concept which includes macroeconomics. Macroecoc®nmclude variables like
inflation, consumption and gross domestic prodwdiech are affected by a disaster
[60]

It is estimated that disasters have caused 6diidollars worth of loss each year
over the past decade. The economic cost has beesaged fourteen times since
1950s [54].

Population movement is another common phenomenahwhkidocumented in the
articles. After a disaster, a number of some pewle used to live in the disaster-

stricken areas leave their habitats to find a pkfee to live. On the other hand , non
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disaster residents might flee to the disaster toreseek shelters and food which are
provided by national and international aids [57].

Previous studies confirm that the effects of a rstisaster are higher in developing
countries [61] [62]. This can be explained by saldactors including a higher
occurrence of disasters in these areas, poor respan the incidence of a disaster
and poor preparation before a disaster. Based mpe@rt by the United Nations
almost 50% of all developing countries studiedarkigh risk of the occurrence of a
disaster. Approximately 10 % of them have alreaxiyeeenced a couple of major
disasters per year over a 15-year-period [63F kdtimated that 97% of deaths due
to natural disasters occur in developing countf&@y. Lack of infrastructure and
capacity to deal with the situation are supposegetéthe main factors in an increase
of the death toll after a disaster in developingntdes [62].

A disaster can affect the health domain by damatiiedhealth system infrastructure
including building and facilities in addition todsing members of staff or affecting
them mentally [8]. A large volume of literature agsses the physical and mental
problems after a disaster, including cardiac deatig myocardial infarction [65],
acute renal failure [66], diabetes [67], pneumodehydration and peptic ulcer[68],
asthma[69], parasitic infection [70], cerebral wdac disease [71] and skin
problems. There is also a wide range of paperstahental disorders. However with
the exception of mental health, long term effedisdisasters on health has not
received enough attention [72] [73] [74] [75].

1.2.3 Disaster & safe motherhood
Health effects of a disaster are discussed to fbereint in women and men. Broadly

speaking, in non disaster condition women havedap#al than men [76]; during a

disaster, the difference increases because thdmnited access to resources [52]
[77]. Regarding pregnancy, studies have shown strassful events can lead to a
premature delivery [15]. It has also been repotteat in the 48 hours after an

earthquake the chance of a premature deliveryasese[78].

Apart from the short term effects of disaster ofe saotherhood, living in camps

after a disaster has raised another concern regattie quantity and quality of

reproductive health facilities in such camps. Altbb some studies find an
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acceptable level of some aspects of reproductiedttheare [79] it is discussed that
there is shortage at different stages of relatedtineare. In terms of family planning
strategies, studies show that there are problemardmg the awareness of the
importance of contraceptives, their availabilitydajuality [80] [81].

Similarly, there are pronounced problems with asces health facilities ranging
from referral systems and policy impedimef82]. Shortage in training of staff,
sanitary places and laboratory equipment in cammpsidentified as problems in
another study[14] [83].

However, concerning maternal mortality, two studegue that maternal deaths
were lower in women that live in camps compareavémen who did not reside in
camps. A study conducted in 2001 on Afghan refugessg, a census and verbal
autopsy in the refugees camps in Pakistan indicdatgsthe maternal mortality ratio
is lower among residents in the camps than women Wie in Afghanistan. The
figures are 291 per 100,000 for the former and @20100,000 for the latter [84].
Also, a lower number of maternal deaths in camp3anzania were reported in
comparison with the host, Tanzania, and home, BRlirdvtaternal mortality ratios in
the camps were 70 to 199 per 100,000 live birthdewthe estimated number in
Tanzania was 1100 per 100,000 and 1900 per 100y@0Births in Burundi [79].

On the other hand, Bartlett points out that duth&different methods of estimation
of maternal mortalities for refugees and countriggires should be compared with
caution [84]. In addition, even if the same scalaused for estimation, the results
depend on the condition of camps and the levekafth care across the country. If a
country has a very poor health services even indmsaster condition it is likely, that
due to the international standards in the camp$erbleealth care is provided there,
whereas in a country with an acceptable level @lthecare, the results might be

different.

1.2.4 Natural disaster and Iran
In this section, | am going to highlight facts ab&nan as a disaster-prone country.

The section also includes some information abou Barthquake which is my study

setting.
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Iran is one of the most disaster-prone countrietheéworld. The most frequently
occurring disasters are natural: droughts, earttepiaand floods. Among these
disasters, floods have the greatest frequency wdalehquakes have caused the

largest number of deaths (Table 1.1).

Table 1.1: Descriptive figures per disaster typesiilran*

Disaster type Disaster per year Casualties Physical exposure
(killed/year) (number/year)
Droughts 0.10 0 6285132
Earthquakes 1.43 2250.8 2094097
Floods 1.90 131.2 10903040

*Source: united Nations development programme

1.2.4.1 Bam

Bam is an ancient city on the old Silk Route. I laawarm weather and is located in
the Kerman province in the South East of Iran. Bammost well known for Arg-e-
Bam which is famous for its religious and commdreispects. It was a holy place
for the Zoroastrian in 224-651. It was also an ingnat commercial and trading
centre on the Silk Road [85]. Bam was almost dgstidby an earthquake on 26
December 2003[86]. Prior to the Bam earthquak@0®2, the estimated population
in Bam city, comprising 5 city districts and 13 alior town districts with 572
villages, was 242,438. A recent estimate of itsypaon is 223,000 [87].

The main economic activity in Bam and most surrangdvillages is agriculture
which provides direct employment for more than 26%its population. Bam is
famous for high quality dates and citrus fruit dadits industrial and trade economy
including automobile manufacturing [88]. Before 2@03 earthquake, Arg-e-Bam,
the largest adobe building in the world, was ligtgdJNESCQas part of the World

Heritage Site and attracted many tourists [88].
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Bam earthquake effects

The Bam earthquake of 2003 resulted in 31828 death500 injured and 525 lost,
and in addition 75,000 were rendered homeless [87].

There was a major shift in population after theheprake. Many survivors moved to
other cities while many people from the surroundamgas fled into Bam to seek
shelter and other disaster related services [88].

Based on the official statistics, the earthqualseilted in the death of about 50% of
the health staff in Bam [89]. Two government htadp and one private hospital
were the only hospitals in Bam before the earthguand these suffered 100%,
100% and 50% destruction respectively [90]. In addj ‘Health Houses’ were
destroyed to varying degrees [91].

In the immediate aftermath of the earthquake margesses foundered and a great
number of people lost their jobs. The earthquake dveacerbated the social and
economical situation of the population of the Baegion, who were already
suffering the cumulative effects of years of draugiiug trafficking in the area, as
well as a substantial influx of Afghan refugees][88

As many houses were destroyed, people were provididd 100,000 tents.
[92].However the tents were not very suitable duthe hot weather and strong sand
storm. Three months after the earthquake peopldiad in the tents. In summer
when the temperature reached to 55 degree Celsiwimmer the government
started building semi permanent houses. It wa<ipated that the reconstruction
would be finished by mid 2007, three years aftergharthquake [93]. My observation
of Bam, interview at maternity hospital and living a temporary accommodation
provided by Bam Health Network plus visiting somerids in 2007 realised me they

still live in the temporary buildings.
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1.3 Background on Iran
In the previous chapter the importance of healta dageneral and mortality data in

particular for policy makers is discussed. The rofematernal mortality as an
indicator of health care and socioeconomics wakligigted. In addition, the effect
of a disaster on socioeconomic situation and tladttheare system was accentuated.
This chapter is going to provide information abanh, the health system of Iran and
data collection methods in Iran. This is becaussdlsystems might be unfamiliar to
the reader. Also, it makes the results of the studgerstandable by providing

descriptions of the headings and names mentionggeiresults section.

1.3.1 Demography and health characteristics in Iran
Iran is a Middle Eastern country in southwest Adiais a low-middle income

country. It has an area of 1.648 million ¥mmaking it the fourth largest country in
Asia. Iran is divided into 30 province, 293 distsicand 885 cities [94]. Based on
estimates in 2004, the population of Iran was 60807 49% female and 51% male
[95]. In terms of the economics point of view, #@nomic growth and investment
rate remained static with a high unemployment rkgaging to 15 to 25% of the
population living in poverty [94]. Despite the kpwlices to improve social equity,
there is a considerable gap in income/wealth 8istion between the poor and the
affluent [96]. In Iran, the poor economic situatibas been attributed to the eight
years war with Iraq and economic sanctions by USay.[

Table 1.2 summarises the vital statistics of Ifdased on a WHO report in 2005,
29.6% of population are under 15 years old and 4268465 years and over[97]. In
2002 population growth was 1.2% [97]. Ischaemic rhafisease, road traffic
accidents, and cerebro-cardiovascular diseasdb@rost important causes of death

respectively [98]

Table 1.2: Summary of the vital statistics of Iran*

Summary Year Males Females Both sexes
Population(million) 2005 | 35.3 34.3 69.5

Life expectancy(years) 2004 68 72 70

Adult mortality(per 1000) 2004 | 190 180
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* Source Mortality country fact sheet 2006 [98].

1.3.2 Narrative history of health issues of Iran
In 1979, the Islamic revolution in Iran overthrevetmonarchy. The main goal of the

revolution was to ensure even-handedness and stailsess for all people
administered by Islamic laws. As a result, theres veastrong emphasis on the
provision of key services and facilities such aadroelectricity, safe water for
drinking, schooling, basic health facilities anaisbsecurity accessible to the whole
population.

Over time, considerable progress has been madeaithrand education. Increases in
life expectancy and a dramatic reduction in matemmartality and child mortality
are the most important achievements. According té&/lHO report on Iran, the
estimated maternal mortality ratio from the cendats is 76 per 100,000 live births
and under 5 year mortality is 38 per 1000 liveHsirf99]. Vaccination coverage is
almost nationwide and almost the entire populatiame access to essential health
facilities [96]. Antenatal care coverage with aade4 visits was 77% in 2001 and
skilled attendance at birth was 90 % in 2000 [100].

Although at the beginning of revolution there was an explicit policy concerning
family planning, an official policy to reduce poptibn growth was launched in
1989. Now, free contraceptives are available ared dffectiveness of the family
planning programme has been shown by a reductidmeipopulation growth [101].
This is despite the fact that abortion is not aldwunless the pregnancy is life
threatening for the mother. The improving trendram on health area over time is
reflected in table (1.3)
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Tablel.3: Trend on health area over time in Iran
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Although there has been considerable improvemeheaith in the country overall,
the speed of this progress has not been the sanadl firovinces. For example, The
Statistical Centre of Iran classified the whole mioy into 5 categories based on
mortality and fertility rate. Category one has thest performance in terms of
socioeconomic measures, mortality rate and fertiliate. According to this
grouping, the lowest levels of mortality and fetyilare in Tehran and Gilan, grade
one, and the highest levels are in Sistan & BldahisKokiloeyeh & Boyer-Ahmad,
and Kurdistan, grade 5. When it comes to socioaoinameasures, Sistan &
Blochistan has the poorest index in the countrgdgrs, while Kokiloeyeh & Boyer-
Ahmad and Kurdistan have a better performance Kedman, the study setting, has
a medium performance, grade 3.[102]

More details relating to comparisons of nationatistics between different
provinces are summarised in table (1.4)
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Table (1.4) Health statistics by province in Iran
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Iran 31.7 38.6 81.1 37.4
Ardebil 45.9 58.9 62.2 56.8
Boosher 42.4 53.3 80.4 52.8
Chahar 45 57.5 82.4 65.2
mabhal &
Bakhtiari
East 42.8 54.1 83.7 47.6
azarbayjan
Fars 38.5 47.8 86.0 24.1
Gilan 27.7 33.3 96.4 46.9
Hamedan 46.6 60.0 88.8 20.1
Hormozgan 45.1 57.7 59.8 44.0
Kordestan 63.7 86.7 70.9 99.4
Lorestan 50.7 66.4 71.5 28.0
Markazi 41.8 52.6 90.5 20.3
Qom 37.9 47.0 97.5 6.8
Semnan 35.8 44.0 94.4 40.9
Sistan & 65.5 89.7 40.9 25.2
Balichistan
Tehran 26.9 32.3 98.9 23.2
West 48.1 60.1 68.4 83.8
Azarbayjan
Yazd 37.2 44.9 99.3 8.2
Zanjan 45.6 58.4 77.9 74.9
Ilam 53.0 70.1 83.1 56.5
Isfahan 28.1 33.8 99.1 13.8
Kerman 47.1 60.8 87.0 30.4
Kermanshah 48.6 63.2 86.5 38.3
Khozestan 41.1 51.8 81.8 30.6
Khorasan 51.7 68.0 78.1 50.2
Kohkiloyes 56.1 74.8 56.4 62.8
Mazandaran 38.9 48.4 94.1 27.5

Source: Human Development Report of the IslamicuRep of Iran, 1999
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Based on the World Bank dataset, 83% of Iranian® laecess to improved water
compared to 73% for Eastern Mediterranean countrie2000. Also Iran has a
considerable higher level of school enrolment tlo#imer countries in the region,
128.4 vs 104.9 respectively. However in relatioebwironmental issues, Iran has a
poor performance in comparison with other Eastereditrranean regional
countries, for example, GOemissions are 7 vs 3.7 metric tones per capita

respectively [103]

Regarding the achievement of the Millennium Depeient Goals (MDGS), the
reports show that Iran is on the right track and hehieved remarkable progress
towards most of the goals [104]. There are sigarftamprovements in a number of
areas: a reduction in the national poverty linenfrl3.5 percent in 1999 to 7 percent
in 2006; a reduction in the proportion of undeniighildren from 15.8 percent in
1991 to 5 percent in 2006; and a reduction in matanortality from 91 in 1989 to
24.6 per 100,000 live births in 2006. Also, thare other improvements such as in
literacy, gender equity and HIV control, which asammarized intable 8in
Appendix. However, there are aspects that needduattention such as the fraction
of the population living below the poverty line,daalso the need to create jobs for
educated women, particularly in decision makind enmanagerial positions[104].
Another point is that Iran has shown a poor pertoroe in terms of environmental
sustainability through lack of attention to theyaetion of deforestation, energy use
and CO2 emissions [104]
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1.3.3 Health system in Iran
In Iran, the health system is a combination of tmeahre delivery and medical

education. The health system in Iran is highly @@izied with main decision-making
at the central level [105]. There have been somesstowards decentralization such
as devolving some aspects of health care provisi@hhealth management to the
provincial level, and conducting an experimentaldelof hospital autonomy in one
hospital[106]. However the following limitationsy&been recognised to impede the
move to decentralization: limitation of experiensgitable to conditions in Iran,
appropriate rules and regulations, a shortage pers, inadequate management
skills and a shortfall in local budgets [106].

Both public and private sectors undertake provisadnhealth care.[107]. The
government manages the market for the cost ofnealte. It is a managed market
by government. In fact the government decides tealth service costs and all
insurance is paid based on these fixed costs. ra&sudt, people pay their health care
expenses either by their insurance or by the prissctor. However, the public
sector is another matter. All expenses includirggglaries and health services in the
Health Houses and Health Posts are paid for bytvernment. In public hospitals
under the supervision of medical universities amdural and urban health centres,
the main costs such as the staff salaries are Ipaithe government and a small
proportion are paid by people and by insurance. Adspitals under the supervision
of a social security organisation have all themwwges paid for by this organisation
and patients do not have to pay any money towdrds thealth care [108]. In
general, people or medical insurance pay more 30&t of the total health costs and
the government pays the rest [107]. The health &udg1991 was doubled from
what it was in 1982-1988, with 40% devoted to prmynzare [109]. In 2003, the total
expenditure on health as a proportion of gross dtimeroduct was 6.5% and
general government expenditure on health as a mage of total expenditure on
health was 47.3% [100].

In terms of social security expenditure in 2003,.930 of the total health
governmental expenditure was devoted to social ragc{l00]. However, the
welfare system in Iran suffers from some issueshsae an inadequate budget,

unemployment, and an ageing population [107].e%grds health care capacities, in
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2004 the population density per 1000 for physiciaas 0.45, nurses 1.31, midwives
0.07 and dentists 0.09 [100].

Another characteristic of the Iranian health systenme validation of health service
providers regulated by the government. For instaamcghysician, specialist and
midwife can work on the condition that the governinealidates him/her directly.
However Behvarzes who are health staff in ruralagyrenurses and other BSc
graduates cannot work independently of a physicidns mean their validation
depends on the physician’s validation as they wmidter his/her supervision [108].
Taken as a whole, the government plays a roleanfallowing issues: provision of
primary health care and minimum health determinaatsing as a founder of the
health services, and supervision of the qualitgare in public and private sectors.
Other government responsibilities are helping alitgrs to subsidize the cost of
complex equipments and expensive medicine whichnaeded, providing health
information for different people, and helping th@op to pay their health care costs.
It also helps the private sector when it becomeswielmed in disaster conditions.
The government keeps the cost of health care sthlslag periods of instability in
the economy and market [108].

In terms of human resources, the high unemploymadetof graduates of medicine
and other health care professions perhaps due ¢o gnoduction, is one of the
challenges for the Iranian government [110]. Howedhe Health Ministry has staff
shortages in many fields particularly in the peeigh cities and remote areas [110].
All medical graduates from the governmental sectage to work for a period of
two years in an area designated by the governmesrder to gain their degree. Over
this period, they receive a salary which is the esaas an official government
employee. If they are not required in these centilesy are then exempt from
working for the two year period, and can receiveirttrdegree. However it is
considered that this rule which enables the supersito recruit is prone to
subjectivity and does not necessarily consideratttaal performance of the medical
graduates [110].
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A comparison of manpower in the eastern Mediteaanmegion ( EMRO) shows that
Iran has a much better figure compare with Afghaniand slightly better than Iraq,
two of its neighbours. However Iran has a signific@wer rate of manpower when
compared with other regional countries such asaSfahrain and Egypt, as detailed
in table (1.5)

Table 1.5 Human resources indicators Rate (R) per01000 population

I country Manpower Rate yearI

Afghanistan Physicians 2.1 2009
Dentists 0.3 2009

Pharmacists 0.3 2009

Nursing and midwifery 5.0 2009

Bahrain Physicians 21.1 2008
Dentists 3.2 2008

Pharmacists 6.0 2008

—Nursing and midwifery __320 __|

Egypt Physicians 28.3 2009
Dentists 4.2 2009

Pharmacists 16.7 2009

—Nursing and midwifery __332 ___|

Iraq Physicians 6.9 2009
Dentists 1.5 2009

Pharmacists 1.7 2009

Nursing and midwifery 13.8 2009

Syrian Arab republic Physicians 15.0 2008
Dentists 7.9 2008

Pharmacists 8.1 2008

Nursing and midwifery 18.6 2008

Iran Physicians 8.9 2005
Dentists 1.9 2008

Pharmacists 2.1 2005

Nursing and midwifery 8.2 2008

Source: World Health Organisation, Regional offimethe eastern Mediterranean
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1.3.4 Health system structure
There are 30 provinces in Iran. In each provincerehis at least one Medical

Sciences University which is the official represdivie of the Ministry of Health and
Medical Education. Each Medical Sciences Univer$is three main branches:
teaching hospitals, District Health Network and khedical Sciences Schools [106].
The District Health Network is the official admitristor of health and medical care
in the districts. The first point of contact to nead services is Health Houses in rural
areas and Health Posts in urban areas. These Héaltbes cover most rural areas
but growing population in cities hinder complete@@ge in urban areas [111].
1.3.4.1Rural health facilities

Health services in rural areas are provided thrddgalth Houses which are the most
peripheral health centres located in the villag&sproximately 86% of the rural
population is covered by health facilities [112adB group of rural Health Houses is
supervised by a Rural Heath Centre which is tha step up in the hierarchy of
health services in the rural areas.

Rural Health Houses

Health Houses are staffed by health workers whe ilivthe village and are trained
for two years called Behvarzes [113]. Prior to 2@04 required qualification was
graduation from secondary school. Since then, dwirement has been a high
school diploma [108] . Reviewing the amount of sms provided by a health house
shows that a Behvarzes can provide services fof J#®dple in one year [112].
Considering the culture and the type of work, twehBarzes, usually one female and
one male, supply health services for a populatib2GD0 people. Typically, one
Health House covers a few villages within a defidéstance from the health house
(approximately 1 hour walking from the villagestbe Health Houses). The village
where the Health House is located in is known asntiain village while the other
villages covered by health house are called théplperal villages [112]. Rural
Health Houses provide a variety of services inglgdiealing with patients, mother

and child care mental health, students’ health]tihnfar those with mental and
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physical disabilities, and preparing and sendinglthecare data to the upper level.

These activities are explained more explicitly ipp&ndix 2.

Rural Health Centre
Rural Health Centres are the next level of heatttvises in rural areas. They are
staffed by a physician, a technician for family ltigadisease control, environmental
health, oral health, a laboratory, and administeapiersonnel to supervise the health
related matters in the village and in some othealtieHouses. This system is

illustrated in figure 1.1.
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Figure 1.1: A figure of the health system orgamigatin rural areas and its

connection to the provincial level

Deputy for Health
(provincial level)

City Health Network

Rural Health Centers

Rural health Houses Rural health houses
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Rural Health Centre services

Rural Health Centres provide several facilities thoeir clients such as ambulatory
patient admissions and specialist referral if ndedie addition there are a range of
other services provided such as a physical exarmmatndertaking laboratory tests
appropriate to the available facilities, prescripimedicines, provision of essential
training and consultation. A physician in a ruraalth centre also has other
responsibilities, for example, supervision of tlkeal health centre, Health Houses
and their activities [108]. On average 5 Health semuwith a population of 900 are
under the supervision of one rural health centt@]1

Health staff responsibilities:

Female health technicians not only supervise thev8&es but also provide more
technical services. Male health technicians areigasd responsibility for
environmental and occupational health issues intiaddto disease control. Oral
health technicians create the capacity for teetti aral health facilities to be
provided as well as undertaking some technical veugh as filling dental caries.
Medicine technicians prepare medicines for patibated on a doctor’s prescription.
The laboratory technicians carry out some laboyatests which are possible at
certain centres [108].

Based on the empirical evidence and data, thiesysan provide services for 80%
of the population. The remaining 20% of the popafaineeds to be referred to an

upper level of the health care organisation [108].

Health care accessibility in rural areas

Taking into consideration accessibility of healdrecin rural areas, these areas can
be divided into three groups: main villages, peeiplh villages and remote areas.
Main villages have a Health House which providelthezare coverage for all of the
population. It is situated in the largest villagdich is surrounded by other villages.
Peripheral villages are small villages near tortfaen village with a lower population

than the main village. They usually have poorerytagion with fewer facilities and
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infrastructure than the main village. People frdrase villages can go to the Health
House to receive health care services. Howevery@ehs must go to the peripheral
villages once a week and provide health care setadhose who could not get to
the main village. In 2004, 24% of the populatione@®d by the Health Houses lived
in peripheral villages [112].

Remote areas are compromised as they often hadeqonate roads and primary
facilities in a village. Lacking a sufficient poadgion and being too far from the main
village makes them unsuitable for being a main erpheral village. This often
means that they cannot access the health care mketWatil 2004, 14% of the
population lived in these areas. The health caveiged for this population is mainly
vaccinations and control against infectious diseagech as malaria. In addition,
there is some provision of family planning servieesl mother and child health care.
These services are given by health staff travellmghese areas. There is a census
for these populations undertaken by health stadfeanyear which records age group
and gender [112].

Mobile groups
Mobile populations are made up of health staff hiBegzes sent to remote areas
mainly to provide health services including diseasatrol, vaccination and basic

family planning [112].

1.3.4.2Urban health facilities

In contrast to the situation in rural areas, thera complex health system in urban
areas. Both governmental and nongovernmental badesvolved in this system.

In the following section, there is a brief desdoptof these subsystems.

Health Posts

In cities, the equivalents of the rural Health Hesiare Health Posts. All services
provided by Health Houses in rural areas are seg@fly Health Posts in urban areas.
Health Posts differ from Health Houses in that dwifie is the health professional
responsible for the provision of maternal headtrecincluding family planning and
insertion of intrauterine devices (IUD). In additidhealth volunteers are trained in
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Health Posts once a week to learn essential hisaliles. Another difference is the
way in which health services are made availableitles, health care provision is
passive while it is active in villages. This med#mat in cities, people must go to the
health posts to use the health facilities whileural areas, the Behvarzes go to them

to provide health care services [112].

Urban Health Centres
Urban Health Centres correspond to the Rural He@khtres. These institutions

supervise health posts and the provision of hdatditities for urban citizens.

Other urban health facilities

There are a range of other health facilities wtdod run by government, the private
sector, charities and private sector-public seaolaboration. These facilities
include general clinics, clinics, polyclinics, pensal offices, limited surgery offices,
laboratory units, radiology units, pharmacies, dmuspitals. These facilities are

explained in detail in Appendix 3.

1.3.5 Iranian data collection
Owing to the research questions, the focus ofdégion will be on data collection

relating to vital events. This will be followed laydiscussion of maternal mortality
data collection in a separate section. This is lmzdhere is a parallel system for

maternal mortality data collection.

1.3.5.1Mortality data collection

The following organisations record mortality datageneral or maternal mortality
specifically. The Civil Registry and the Statistidsit are under the supervision of
the Health Department of the Medical Sciences Usitie These organisations
collect general mortality data including maternabrtality data. In addition, the
Family Unit under Health Department of Medical Uamsities collects maternal

mortality data exclusively.
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Civil registration

Civil registration was established in 1918 with thien of registering vital events

including births, deaths, marriage and divorce [11Bhis organisation has a
centralized and governmental setting under the $itiniof the Interior, with the main

offices in the centre of each province and perighadministration branches around
the country [114]. This organisation is also respole for producing the statistics
relating to vital events. It also issues certifgsato register the birth of a child, and
on the other hand, invalidates the national idieation cards for the deceased
[115].

Live births
All births, regardless of the parents’ nationalitgust be registered with the vital
registry officer. The father, or alternatively thother if the father is not available,
or the grandfather, or any legal guardian (persasrganisation), can register a birth.
Any of the following documents can be used to rtegia birth: an official midwife’s
or doctor’s certificate, or a certificate from aspdal or any official place where the
baby is born. Alternatively, a birth can be registeby two witnesses. The legal

timeframe in which to register a live birth is 1&yd after the birth of the child.
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Deaths
All deaths that occur in Iran, including stillbigland neonatal deaths, and regardless
of the nationality of the deceased, should be demhr Any of the following people
can register a death: close relatives, the ownethefproperty where the death
occurred , anyone who had been present at thedirdeath, and also the police. A
doctor’s certificate or alternatively two withess@® necessary to register a death.
The legal deadline to report a death is within &@sdof its occurrence.

Statistics unit at the Medical Sciences University

Apart from the civil registry ,the second sourcaradrtality data is the Statistics unit
at the Medical Sciences University. There is amaasing need to have data collated
from multiple sources including hospitals, Cemet@ffices, Forensic Medicine,
Health Houses and Rural Health Centres [116]. ptosoked the Health Ministry to
initiate a new system for the collation of deathtad&rough the Statistics Unit under
the Department of Health at the Medical Sciences/édsity. The first recording
system in the headquarters in the Health Ministaswet up in 1997 in Boshehr
province [117]. Other provinces took an interesthis death record system which
led to the establishment of death records systerdBiprovince by 2001. Kerman
province launched this system in 2000 [117].

The data is collected in a uniform format. Durirg tfieldwork of study, it was
mentioned by interviewees that the Statistics n#tlso responsible for a collating a
variety of data such as vaccination, Health HousBvities, family planning,
contagious disease, mental health and oral hedltle Statistics Unit in the

Treatment Department also collects mortality dataich it receives from hospitals.

Data collection in rural areas covered by Health Hases

The main data collection tool from the most periphéevel of the health service in
the Health Houses and Health Posts is the vital Zjjis an Arabic word which
means a table to find the stars’ movements [112Rl\Zij is a sheet with a few
tables which is 50 to 70 cm in size. At the begmgnof 1989, it only applied to
recording the births and deaths, but it graduadiyetoped to record more data [112].

There is a census at the beginning of each yeaiedaout by Behvarz to collect
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population data based on age and gender. Thekeégna record of women aged 15
to 49 years old. At the beginning of each yeardlgeVital Zij will be replaced by a
new one. The old one is checked by the Rural Hea#htre and then sent to the
local Health Network. . [112] Then all vital Zij ercomputerised using Persian
designed software. The data will be integrated donf the province data on a
provincial level before being sent to a nationakld112].

The tables and figures in Appendix 1 provide moetaidied information on some
events such as maternal and child mortality, fampignning, pregnancy results and
using the iodisation of salt. lodine deficiency waievalent in Iran. In 1989 a
national programme was launched to tackle this Iprobby recommending that
people use iodised salt [118]. This type of datedllected at the time of the census
based on the testing of salt in the household.

All data in the vital Zij are in tally form excegor the circle data and family
planning table which are in numerical forms. In iidd, Behvarzes have to send
other data such as death, vaccination, family pfajyrand maternal care using the

other forms.

Maternal mortality data collection at the Family Unit

Apart from the Civil Registry and the Statistics iUat the Medical Sciences
University, maternal mortality is collected throutite Family Unit at the Medical
Sciences University. It was launched by the matearad neonatal mortality
committee which was established in 1995 on natjgmalvincial and local levels in
Iran [116]. The main aim of the committee was tduee maternal deaths. In 1996,
maternal mortality was studied through the censtdlowing this, in 1997 a
Reproductive Age Mortality Survey (RAMOS) was coothd to estimate maternal
mortality statistics [116].

Based on RAMOS, deaths of women which are repariedach city relating to
pregnancy and delivery should be investigated terd@in whether these are true
maternal deaths. These data are obtained from thest®s Unit in the Medical
university [116].The results of RAMOS show thatli®96 382 deaths were recorded
which were directly related to obstetrics problefise major causes of deaths are
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haemorrhage, eclampsia, cardiovascular disordedspaerperal infections. These
finding emphasise the importance of obstetric dar@]

After reviewing the results of the RAMOS study ofaternal mortality, the
committee created a modified version of the RAMOS8edionnaire. This
questionnaire was intended to survey maternal deattorder to reduce them. In
1999, this new approach was evaluated. The rebtheassessment showed that this
system had to be modified because of the followsasons: shortage of complete
and timely data, lack of classification on deathsdd on the cause of deaths, and
few proper interventions [116].

In order to tackle these problems the national esystof maternal mortality
surveillance was set up in 2000 [116]. In the matlonaternal mortality surveillance
system, there are four main activities: collectiohdata on maternal mortality,
investigation of maternal deaths, planning inteties and evaluation of them. Here

is a brief description of the mentioned subjects.

The data collection tool is a questionnaire witludured and open ended questions.
The method of collecting data is by interview, sswing official documents and
verbal autopsy. The data can be classified inteethgroups: verbal autopsy by
interview with the deceased relatives; privateringav with the health staff involved
in provision of health care for the deceased bady, clinical autopsy [116].

The next stage is to investigate the death in otdldmd any avoidable causes of
death. It has a crucial role to set up interven@éma planning in order to reduce
future deaths [116].

Once the factors leading to the death have beeriifigel, suitable interventions are
planned. The committeges responsible for managing the implementation of
interventions. Indeed, all details including thdemention, the people who are
responsible for the intervention, and the timehea intervention should be clarified
by the committee [116].

The evaluation method is undertaken on two phasesess evaluation and outcome
evaluation. Process evaluation is applied from dieath report to planning the
intervention and evaluation of the interventiont&ume evaluation is appropriate to

evaluate the general function of the surveillarystesn [116].

42



1.4 The remainder of this thesis
The thesis comprises five chapters: introductiaterdture review, results and

discussion. The current chapter, introduction, prasided general information and
background information on the study topic. The nehdpter, the literature review,
consists of three sub-chapters. The first one,rédteal underpinning, discusses the
WHO framework which was the framework | used fotadeollection. The second
sub-chapter presents the literature on differepeets of data collection. The last
sub-chapter gives a view of literature on methbas were used in the study.

The methods chapter outlines the methods usedatarabllection, data analysis and
preparatory work undertaken before data collection.

The results section, the fourth chapter of thissiteis divided in to four sub-
chapters. The non-numeric data are presented ifirfteghree sub-chapters. These
discuss data collection in disaster and non disasteations as well as maternal
mortality data collection in the Family Unit. Themeric data are presented in the
last sub-chapter reporting maternal mortality safrom different sources.

The final discussion chapter highlights the usenwdneric data to report mortality
ratios during and after a natural disaster alonth wion-numeric data to better
understand the processes involved in collectingehdata. It also includes the
limitations of the study and conclusions that cardbawn.
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1.5 Summary
Health data have a vital role in evidence-basedsaecmaking. They are collected

from different sources including the Civil Registoa organisation. This
organisation has a duty to collect data on vitanés including live births and deaths.
Birth data and mortality data are important typé$ealth care data because they
account for each member of the population of a tguMaternal mortality is a very
important and useful health indicator as it carlemf socioeconomic situation,
development and health care quality. Disastersbeamiewed as destructive events
which affect the socioeconomic situation and healibe services. The effects of
disasters on women have been shown to be greatentbn. Safe motherhood might
also be affected by low quality and quantity of ltteaare after a disaster. Iran is a
very disaster prone country in the world experiegca considerable number of
natural disasters over time. The Bam earthquake avasextremely destructive
earthquake affecting society and the health of tbeal population on an
extraordinary scale. This earthquake devastatedhith system and socioeconomic
situation in Bam.

Iran is a low-middle income developing country sirgyva significant improvement
in health and education over time. The health syste Iran is a combination of
health care delivery and medical education. Headtle delivery in the urban areas is
undertaken through both governmental and nongovemtath sectors while in the
rural areas the only active bodies are governmeetaices. Health care in the rural
areas is delivered through Rural Health Houses when send referrals to Rural
Health Centres. Data collection in the rural arsasindertaken by Rural Health
Houses and Rural Health Centres through preparechsfoMortality data are
collected through two organisations: the Statistibsit at the Medical Sciences
University and the Civil Registry. However, anotlsection collects maternal data:
the Family Unit. This organisation works under tha@pervision of the Medical
Sciences University. Therefore, there are threa datirces for maternal mortality:
the Civil Registry, the Statistics Unit at the Meali Sciences University, and the

Family Unit at the Medical Sciences University.
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Chapter 2 Literature review
The literature review consists of three sub-chapt&€he first, entitled Theoretical

Underpinning, discusses the framework | used for stydy. The second sub-
chapter, Data collection systems in the literateseamines the literature on health
information systems. The last sub-chapter discugsesnethods that were used in
the study in relation to the literature. The litera review has been an ongoing
process. It started immediately after stating nuglgt The initial key words used to
search were: natural disasters, natural disastdi3 inpacts, health outcomes AND
natural disasters, Earthquake, Earthquake imphxtg, term effects of disasters. In
addition, maternal and child mortality, and safetmechood were main key words.
Finally, health information system, data usage,emma death registration, death
registration, disaster AND data collection, disa#BID health information system,

routine data, routine data AND disaster were thge Wwerds used to interrogate the
search engines. The main search engines used vemrgle;; Google Scholar, Pub

med, WHO and Scopus. This search strategies werad&ime limitation applied.

2.1 Theoretical underpinning
The previous chapter discussed the backgroundingléd the health system and

health data collection in Iran. Two different dat@urces, the Statistics Unit at the
Medical Sciences University and Civil Registry weliscussed. In addition, an extra
source of data for maternal mortality, the FamilpitUat the Medical Sciences
University, was explained. This section is goingdiscuss the theory underpinning
the study which is the WHO health metrics framewofkis framework was

introduced by the WHO in order to help developiraymries to strengthen their
health information systems. The framework comprigéferent elements of a

standard health information system. Owing to thig,f the concept of a system will
be explored first followed by an explanation of tteategies available to study a

system.

2.1.1 Health information system evaluation
The concept of an information system is groundedha “systems” notion [120].

Hence, prior to the focus on the health informasgstem it is sensible to define a
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‘system’in general terms. Semprevivo defines a systenmaasefies of interrelated
elements that perform some activity, function, gremtion.”[121] In system
assessments, the following questions are addresa#tht is being done?; why and
by whom?; how is it being done?; and what are tlagnmroblems? [121] Bobbitt
revealed that two studies can be carried out tdystn organisation. First of all, a
descriptive study can be used to describe a systeonder to explain the system.
Secondly, a normative study can be employed whicts & highlight what should
be done in order to have an effective system [122].

Two main methods of study in an organisation aseudised as the closed system
method and open system method [123]. The close@raymethod is based on the
assumption that all important factors in a system iaternal and there are no
external effects on the organisation’s functioncémtrast, an open system approach
argues that to understand a system it is necetsatydy not only the structure of a
system, the internal factor, but also the enviromma which an organisation is
working [123] . The closed system looks at the itralal perspective of a system
which takes the decisions at the top of an orgéinisaThese decisions are then
carried out throughout the system.

Open systems, on the other hand, look at the difteparts of an organisation or
other organisations which can affect the given {ag24].

Lipsky argues that making generalisations aboudrganisation without considering
the context within which the organisation workgust a superficial way of studying
it. He states that sometimes an organisation fonston the contrary to its own rules
and aims. Therefore he suggests scrutinising tpeskelems through street level
bureaucrats’ behaviour and attitudes. Street |euetaucrats are defined as those
people who “interact directly with citizens in theurse of their jobs and who have
substantial discretion in the execution of theirkioHealth workers are an example
of street level bureaucrats [125].

These stances underpin two different methods olysisa top-down analysis and
bottom-up analysis, which are discussed well byaBab Top-down analysis begins
with decision makers and the state. Therefore aisabf the behaviour and views of
the lower levels, such as the private sector, arl@oked. On the other hand,

bottom-up analysis starts with people involved eénvice delivery and asking their
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views about strategies and connections. This Wwiéintbe followed by finding all
people involved in different levels. The final stepthis approach will involve the
policy makers [126] . Top-down analysis ideallyeeds several conditions to be
implemented such as: a military like organisatfoncing rules and objectives, acting
on exactly what you are requested to carry out iatrdducing a high level of
communication between unit and organisation withime restrains and pressure
[127]. Both top-down and bottom up have their olivnitations. The former is
unrealistic, ignorant about the private sectors jamlolic servants’ views in addition
to being difficult to use when there is no dominaolicy. Yet the bottom-up
method also has weaknesses: it overestimates thity abf sub-levels,
underestimates the indirect effects of the cemtrganisation and lacks the ability to
come up with a theory [127].

To tackle the problems emerging from each methodbaBer suggested a
combination of both methods starting with the botiop and followed by the top-
down method [126].

2.1.2 Current research with respect to the theory
In my research | explored the structure of datéecbbn on selected data based on

the WHO framework which is explained in the nexttgm. In addition, interviews
with different people provided me with informatidoeyond a simply descriptive
study. | would consider my study as a mixed metbbtbp down and bottom up
analysis.

Exploring the literature convinced me, for the d@ling reasons, that the best
framework for this project is WHO framework. Firdtall, some research relating to
health information systems was aimed at evaludtiegith information technology
such as [128],[129], [130], [131], [132], [133}though, these studies are very
useful and helped me to broaden my view, they caotdulfil my aim of exploring
the whole system, of which technology is only a.par

In addition, some studies used a framework whiels twoadly similar to the WHO
framework in the main structure, but only includedimited number of items. For
example in evaluation of surveillance data in Soutl [134] the researchers

evaluated three main parts of a system: strucpn@;ess and outcome, which is
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similar to the main structure of WHO. However, e ffirst part, structure, they just
included resources which were not sufficient for negearch. Moreover, some
studies assess a part of health information syssermis as evaluation of availability
and utility of data [135], quality of data [136],37], [135],evaluation of secondary
data sources [4], investigating a subgroup of datadifferent reason such as
accuracy [138], [139], [140], [141] and quality P4,and [143]. Also, some
countries used the Health Metrics Assessment toolevaluate their health
information system [144]. This is a very helpfulototo evaluate the health
information system. However, the purpose of thiglgt in the first instance, was to
give an overview of the system and then diagnoseeHtisting problems within the
system. This will not be achieved by using Theltthelsletrics Assessment tool.
Furthermore, in a study carried out by Kenny arsdcllleague the problems with
data collection in maternity units in England weneplored [145]. They used a
guestionnaire comprising different stages of daféection to know how data were
collected, processed and used. This method incltltesnain items of the WHO
framework. However, the WHO framework is more picadtby being more detailed
providing a step by step guide for each stagedthti@an, the WHO framework is a
straightforward and organised reference. Theretoieeasy to follow the structure
and appears to be the only comprehensive frameivdHhe literature.

However, using the WHO framework as a standanshéraork might initiate some
concerns. Regarding data usage, this questiors psedf: would this framework be
applicable to any type of health system? When dtthegstem is organised as a
centralized system, this means that the main dedsare taken at the national level
and, in contrast, the local levels mostly have aistrative roles. On the other hand
the philosophy behind the framework is to use datall levels. When a system is
centralized the efficiency of this model might heegtioned at the data usage stage.
Also, there are some concepts which are mentiametiditly in the framework with
no explicit definition, e.g. introducing incentivas important factors in data utility.
If we consider these financial incentives some thasks might be observed. For
instance, financial incentives took place in Malé&wincrease the data importance by
donors. They started to remunerate the districsedan the timely submission of the

routine data [146] . Now if there is a delay ingmeng the data due to staff shortage
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or technical problems, pushing the districts toppre the data might lead them to
sending of inaccurate data. This even could be evbexause the data might be just
made up to ensure receipt of the financial suppbrth is crucial to keep working.

Nevertheless, these shortages do not affect myy dtedause the aforementioned
problems are not the primary focus of my resealuteed, they are a small part of
my findings and | will use these to expand my déston on related issues. In
addition, in this research, having WHO framewoiks standard model of a health
information system has many advantages. It orgdrtise research, broadened my
view of what is expected in a functional healtromfation system and allowed me
to focus on which parts should be explored. In w@aliliit promoted my interview

guide.

WHO Health Information framework

The necessity of investing in and developing heatiformation systems in
developing countries was identified by internatiomganisations such as the World
Bank [147] and WHO. Building upon the need to imj@ohealth information
systems (HIS), the WHO established the Health MetNetwork (HMN) in 2005
[148]. The aim of HMN is to develop a harmonisednfework for countries, to
support developing countries in familiarising thetss with the framework, and to
provide them with technical support and financighort. Also they aim to increase
the quality and usage of data [6]. This awaremesslted in gaining support for
developing countries such as Peru, the Solomonds|aHonduras and Lesotho to
strengthen their health information systems througternational organisations
[149].The framework provides a perspective on déifie dimensions of a health
information system. This is not only a compreheagjuide to develop a system. It is
also useful to assess the current system and rseotie problems with the current
system [6].

Furthermore the WHO framework can be more infll@rthian any other framework
in countries around the world because it is prochbtethe WHO, which is a leading

and important organisation in the world.
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2.1.3 Health Information System: WHO framework
This section will describe a health information teys based on the WHO

framework. Health information systems are dividatbi6 components including:
health information system resources, indicatorda daurces, data management,
information products, and information use. Theseponents are grouped under

three broader headings: inputs, processes andteygju

2.1.3.1Input

According to the WHO framework, input is related lealth information system
resources and is an expanding area of legislagilamning framework, human and
financial resources, and information and commuracatechnology in addition to

coordination mechanisms between all components [6]

Health information system coordination and leaderslip

It is recommended to have a representative ndtamamittee consisting of the key

involved organisations in order to develop and kdepsystem in existence. This

committee has a crucial role in defining the maiidglines for the health system, to
facilitate collaboration between different stakelest, to introduce key statistics on a
short term basis and to monitor activities andcipaite the budget on a medium and

long term basis [6]

Health information system information policy

Appropriate rules and regulations are emphasisethen WHO framework. It is
implied that they enhance collaboration betweefediht organisations and facilitate
in gathering the data from private and public orgaiions. They also introduce a
standard framework for ensuring consistency witterimational statistics. Ethical
issues should be defined in a legal framework [6].

Health information system financial and human resotces
Based on a WHO report, there is little researclo ithte annual cost. The cost
estimated for a health information system is $@db$2.99 per capita [6]. In terms of

human resources, it is necessary to employ and $taiff at all levels. Experts in
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statistics, epidemiology and demography are neetledl levels to ensure enacting
standards in collecting, processing and analysiatp.dIf care providers were

required to carry out the tasks related to datg Weuld be overburdened and see it
as an unnecessary and unwelcome job [6]. It has baggested that employing
sufficient staff with an appropriate academic baokgd would be a beneficial way

to improve the system. In addition it is inferrédt having an independent or semi
independent and powerful statistics unit can prevatt opportunity to recruit high

level staff. [6]

Health information infrastructure

Health information infrastructure is mentioned a®ther important factor in the
WHO framework. The availability of all the necesstrols from a simple pen to an
internet connection are considered to be part loéalth information infrastructure.
All levels should be connected to each other. Toeee offices should be set up with
communication tools such as a telephone, trangguipment and email. Utilisation
technology in the health system provides speedaandracy when processing data
[6]. The WHO framework advocates the use of cohepeogrammes and systems

which are compatible with each other on differevels. [6]

2.1.3.2Process

In the WHO framework, processes are concerned ddth indicators, data sources

and data managements.

Indicators
The basic indicators are defined for the three naagas of health: determinants of

health, health system and health status.
Determinants of health

These indicators measure parameters which fornenk@onment within which the

health system acts such as socioeconomic, demagramth genetic factors [6].
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Health system
These indicators cover a range of activities wisicbw the inputs to a health system
such as human and financial resources, equipmehtrdrastructure. They include

some outputs such as health service availabilitycarality [6].

Health status
These indicators comprise the statistics which stemels of mortality , morbidity
and well being [6]. The framework recommends these indicators should be
available stratified by subgroups such as gendeciosconomic, ethnicity and
resident’s home[6].
It is suggested that all countries need to havet afsessential indicators which are
important in planning, monitoring and evaluatiohisl also necessary to maintain a
minimum acceptable series of indicators [6]. Bazedhe framework a set of 40 core
indicators has recently been introduced [6]. Tkénéd set of indicators should

meet national and international goals such asMiiennium DevelopmenGoals.

Data sources

The framework divides data sources into two mategaries: population based and
institutional based. Data from the former are aidd from the population through
censuses, civil registries, and population surwelgge the latter is concerned with
data collected by different organisations such @upational reports and hospital

records [6].

Data management

This section deals with data storage, data qualdata processing and data collection

[6].

Data storage
This implies that appropriate storage makes tha datid due to its effects on
accuracy, completeness and reliability. It also @sak possible to analyse the data to

find trends and to evaluate the quality of caree @lata should be stored in a place,
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where only authorised staff can access it. This @rder to ensure confidentiality by
using the correct codes for retrieved data andilygfthe data according to the

correct instruction [6].

Data quality
The framework outlines the following items as pmitag to data quality: timeliness,

periodicity, consistency, representatives, desegi@yand confidentiality [6].

Data processing and collection

This section deals with the activities concerneth wata extraction from different
sources, ensuring data consistency and quality.f@ll@mving steps are outlined in
the framework

“Removing mistakes and correcting for missing data,

Providing documented correcting the errors.

Capturing the flow of transactional data for sadéeging

Adjusting data from multiple sources to allow thanbe used together

Structuring data to be usable by end-user tools

Tracking the above to tangibly support data qua#gessments|6]

Also it is stated that the system should be abledpe with possible changes in
national conditions or new technology developmdijt.[Promoting a metadata is
another recommendation by the framework. This isomprehensive document
detailing data definitions, data elements and thisg in indicators, data sources,
periodicity, and data collection [6].

2.1.3.30utputs

Outputs are involved with information products aiskemination and use.

Information products:

The framework implies that even data which is ghhquality is of low value if it is
not transformed into information. The data can balysed and enriched with other
data sources. Applying proper statistics, exploramy inconsistency, finding any
bias and giving a brief overview of situation aneihds are the main aspects of this

section [6].
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Dissemination and use:

The ultimate aim of a Health information systentoigsnake information available to
policy makers for evidence-based decisions [6].

It is suggested that the information should belalsbe day to day for managers. The
culture of making evidence-based decisions sho@debcouraged by applying
incentive mechanisms [6].

The framework discusses that in order to enhaneeisle of data in decision making
the data and information should be linked with tese allocation. The indicators
should be defined for short, medium and long te@mnsidering incentives such as
an award for the best performance based on daaadther suggested method to

enhance data usage [6].
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2.2 Data collection systems in the literature
The prior chapter discussed the WHO health infoionatiramework as the

framework used in this study. This section is gdimg@xplore the literature on health
data collection systems. As the study settingras,l a developing country, the
literature review is focussed more on developingntes. Data collection has
received more attention since the 1990s [6]. Tloeeeit is almost a new topic for
research. In my literature review | came across ynpapers addressing the
importance of data collection and evidence-basaisid® making. However there
are few countries that have started revising thealth information system. The
paucity of published literature in this field waeted by Sauerborn as well [150].
Hence, it does not come as a surprise that an etjgo of health information
systems was found in only a few articles. To uradertmy literature review, |
searched the Iranian libraries and theses. | cooidind any documents about health
information systems in Iran except one which wagry superficial explanation of
the hierarchy system in a part of system [106].

This section has three sub-chapters; data camtate handling and data usage.

2.2.1 Data capture
This section is going to discuss the prerequidibesa health information system

which were discussed in previous studies. Thesdaaters which can affect data

capture including coordination and collaboratioraddlition to rules and regulations.

2.2.1.1Coordination and collaboration

A high level of coordination and collaboration snsidered as an imperative key to
the success of a health information system. Alelewf a health system including
health staff and mangers must perceive the impeoetai the information [151].This
makes a system more efficient by reducing dupbeatiand decreasing the resistance
to data extraction [19].

In a study that was carried out in Papua New Guimgroducing the national health
information system to the relevant managers, doralth staff, and governmental
and non governmental institutes was consideredhadifst step to strengthen the
health information system [152]. It is necessarynimlve all sectors including the
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private sectors in data collection and data pracgsdn a study conducted by
Macfarlane and her colleagues in England, it wasted out that lack of data about
the private sector resulted in difficulty in evaioa of the general trends [153].

2.2.1.2Rules and regulations

The WHO framework advocates establishing appropriates and regulations to
facilitate obtaining the data from different sowwdé]. This should be along with
appropriate strategies to enforce the executiorrutds. This is very important
particularly in the developing countries where &és little enforcement of rules
[154]. Also introducing appropriate organisatiomales and regulation including
using standards in diagnosis and treatment, clearsation of staff tasks, provision
of management procedures and computer maintenanoecessary to ensure the

effective use of health information system rescsi[@&5].

2.2.2 Data handling
This section aims to present the literature onisisees relevant to data handling;

addressing data transmission, communication infreiires, data quality, data

checking, periodicity, guidelines and resources.

2.2.2.1 Data transmission

Data transmission is when data is transferred adtwes system from the peripheral
level to the upper level [156]. The ultimate aifrdata transmission is to make data
available to those who need the data at differemels [156]. It is argued that
developing countries are improving in data transiois This is due to two issues:
growing attention to use data at the local leve! making better use of technology
to transfer the data [156].

Data can be transferred via three methods. Initeerhethod, data are sent to each
upper level aligned with the hierarchy of the healgystem. The second method skips
some intermediate administrative levels to speethapprocess. In the third method,
data from the peripheral levels are sent to a akntit. It is suggested that method

one and two use paper to send the data while trek iiethod use technology and
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networks to send the data. The comparison of thestnods show that the third
method has more quality, speed, complexity andssdaiity [156].

A review of national health information system iakistan shows that the most of
the districts send their data to the district cotapwentres before sending to the
provincial levels. They finally are transferredttee national levels using diskettes
[157].

2.2.2.2Communication infrastructures

Technology has helped humans in many aspectseobyifincreasing the speed and
accuracy of jobs. Hence, it does not come as aisarfhat in health information
systems where we deal with records, humbers amdefig computers have a crucial
role to play in improving output. It has been shawnlifferent studies that accuracy
[141], [143] and timeliness of data increase bpgishe computer [156].

Wilson discussed the usefulness of using compuretsealth information systems
explicitly. He noted that using technology can erdeathe efficiency of plans by the
following methods: analysing large amounts of dataa short time, producing
different outputs for different users, reducing kitggion, increasing accuracy with
automation of data checking [150].

Also there are some indirect benefits of using potars: providing an opportunity
to review the manual system, [158] changing atétudf personnel towards data
usage and reconsidering the indicators needed,[[B8}]. In a study carried out by
Jayasuriya [160] in the Philippines, it was shoWwat tdata collection through paper-
based methods were time consuming, typified byidapbn and delay.

Apart from the speed that internet brings, it gsovides more privacy protection
than sending data by CD or floppy disk. Furthermaieng technology allows the
linkage between different data sources through etitle software. Making the data
compatible and transferable has important bendys stopping double data
collection and increases the accuracy of data dis[¥&2]. Inadequacy of linkage
between different parts of health information systes observed as one of the
problems in the African Region [161] .

However, the efficiency of using a computer depemas the efficiency and
sufficiency of programs designed for data collati@md data processing, otherwise
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it might not fulfil all users’ objectives [162]. Berent types of software can be used
in health information systems: modifying softwarsed in other countries, non-
specific software like Epi Info, and an entiralgw customised package [158].
Each package has its own advantages and disageantéhe success of the first
type of software depends on the flexibility of tmgginal package to be modified and
the availability of sources for codes. The secype is easy to use for data entry and
conducting some analyses but has serious problewista linkage. The third type is
very useful when the level of complexity is highowkver, to design a successful
software package, a high level of technical exgeit required[158].

Furthermore, applying an identical programme iffiedent countries might not be
useful. For example, Heeks discusses the samensystarking in developed
countries might not be functional when applied @veloping countries [162].
However there are other limitations in developimmyrtries which can restrict the
benefits of computer usage. This originates fromdystem development viewpoint.
For instance, in Cuba a low number of computerguleg power failures and low
access to the internet are the main problems tedtsnology infrastructures which is
common across the country and not just limitedh® health information system
[163]. Also, none operational computer packagesdseussed to be one of the
problems in Swaziland [164]. Another problem obkedr with using such
technology is the limited number of personnel veittmputer skills [157]. . Sandiford
discusses that in some cases training a membetafffts learn skills relating to
using technology is used primarily to promote ttedfasmember, and not to deploy
the staff member to take advantage of his/hertgltdi use the technology [159].

In summary, availability of data to several usgrsultaneously, high speed of data
transfers and linkages with different regions & advantages of using the internet
in a health information system. However this regsiian adequate budget and special
skills [158].

Considering all the advantages and drawbacks afigusiomputer systems in
developing countries, it can be questioned whetiershould use technology in
health information systems in developing countrd&lson advocates using both

computer and manual systems on condition that éneyully integrated [158] . He
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suggests there are some factors that can affecdebesion on choosing paper
methods or computer methods including the amounatd which are collected and
processed, the ability of a region to provide emept and technical support, and the
ability to train staff[158].

2.2.2.3Periodicity

The main aim of a health information system isttodpice data for decision making.
Health information management has a key role tairengroducing high quality and

timely data [155]. Data are valuable if they aretoglate. It is suggested that out of
date data, even if they are of a high level of ifuaare useless [150]. According to
the WHO health information framework, informatidmosild be available day to day
for managers [6]. However, in developing countdesa are prepared with delay and

managers have to make decisions in the absenada{ib0].

2.2.2.4Data quality

Data quality is defined as accuracy and completern£85]. The scope of data
quality is expanded to encompass the size of tha& slaurces, registration period,
data accessibility, cost, data format and recordimgage [4]. Policy makers should
be convinced that there is not only evidence ofirteechange but also they need to
be certain of the quality of data which indicatesh needs. Any planning and
implementation based on incomplete data may result biased conclusion and
challenge the national programmes [165].

Data quality is relevant to data usage [157]s Ibeyond doubt that piling data in a
storage cabinet with no usage leads data colleaimisdata processors to consider
their work as a useless and unnecessary task. @atliler hand, ongoing data usage
and evidence-based decision making trigger thegsof revision and feedback on
the data to the data collectors and processorshwhiitnately improve the quality of
data. It is discussed that the process of givirglf@ack should be aimed to improve
the quality of data, and not to punish staff fot achieving the targeted goals [156].
Hence, the quality of data will be improved if tdata are used [166]. Another

method suggested to improve the completeness atutamy of data is linking
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records from different sources [139]. Also croseakting is discussed to be helpful
to find errors and ultimately increase the quatitylata by correcting them [157].
Although the requirement for high quality data rsimportant demand of decision
makers, in developing countries a range of problaresobserved in different stages.
In terms of data collection and data reporting, -reporting of data, reporting in
irregular intervals, missing some elements in repgrhave been noted [146]. Also
when it comes to data processors, incorrect codind,making mistakes in the entry
of data in the right fields are frequent probleriéd]. The quality of data can also be
affected by poor technical skills of staff [150]p@xt form the above limitations there
are few opportunities to give feedback to data @seors and data collectors to
improve the quality of data [146]. The same reswte reported by Herman
regarding no quality control or feedback in mandetia and in vertical programmes,
where the data are collected from the bottom lawel sent to the upper level of the
system [128] Another matter of concern is timeliness and abditg. These are
noted to be two problems within the African regj@64].

The quality of data might be uncertain when thera risk of conflict of interest. It is
discussed that if the care deliverers are supptseddertake the measurement and
monitoring of a system to achieve the goals, almrdf interest may arise which
affects data quality [17]. A good example to avthis risk is using an independent
system from the health system such as the UK HaalthSocial Information Centre
which is independent of the National Health Seryicq.

Another factor affecting the quality of data is a@cy of cause of death which has
often been ignored even by medics [167] . Accumaicthese data allow relatives to
make sense of the cause of death and also it apolicsy makers to be aware of the
causes of death to plan and allocate the finabcdget to the right place [167]. Data
checking is suggested to improve the quality ofadahich is explained in more

detalil in next section.

2.2.2.4.1 Data checking
Several sources of errors can occur during diffestages of a health information

system which can affect the quality of data. Theg ksted as occuring with
“inappropriate data collection and procedures, pagorting and recording, and

errors in processing data” [156]. Inappropriateadatllection and procedures involve
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low precision in definitions of data and lack obfwcols to define the cases which
might lead to an overlapping of classifications.oP@eporting can be due to
inadequate communication facilities to send datanai sending data intentionally
when there is user resistance. Finally poor reogrdif data can happen during
transferring, aggregation and coding of data [1E@dequate familiarity of staff is

considered as one of the sources of errors [156].

In order to reduce the errors that happen duriregdbmputerisation of data, the
following strategies are suggested. Firstly, edititne data can be conducted
manually or by using the ability of software todimissing data or inconsistent data.
The second method is double entering; some orgamsaenter the data twice to
avoid any mistakes. The third method is tabulatibdata and then searching for any
inconsistency or confused results [156].

2.2.2.5Guidelines

One of the main goals of data collection is to carepdifferent areas and groups to
find high risk groups. It is obvious that reportiagrariety of inconsistent data does
not lead to the achievement of this goal and isudised to be a waste of money and
time [18]. This becomes more important when thgdaicountry is a developing
country. Because these countries often have fiahpobblems, it is crucial to watch
what they are spending their budget on. In a stahgducted in China, lack of united
indicators and standard definitions of indicatorsrav recognised as the major
problem with their health information system. Thesulted in limited opportunity
for comparing data. It also caused repetitive adaléection from different sources
[132]. In addition the reason for collecting eadtadet should be fully considered
and justified. In a study carried out in Cuba, asnze collection of data on what was
being done was challenged by the author. He disduisat these data have low
value and are collected just due to political reasoHe suggested replacing
collecting these data with collecting those typésiata which are actually needed
[163]. Introducing a guideline has many benefits lfoth data collectors and data
users by providing clear goals for data collectma data utility in different levels
[168]. This is initiated by achieving consensusraveninimum set of data among the
different actors involved with data collection amngers at the beginning of
establishing or restructuring a health informatgystem [151]. The dataset should
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include the necessary information which each leeglds, from the national level to
the facility level.

However, achieving a consensus on the indicason®i an easy and straightforward
job. The reason is that even those who do notheselata sufficiently wish to bring
all data related to their work under ‘routine deddlection’ [146]. On the other hand,
new indicators required by donors is another probte keep the indicators to an
essential minimum set [149]. In addition, an essiigld minimum set of data can be
disrupted due to the possibility of a radical chang the data collected by the
system. Implementation of these changes might seate extra money which is
considered an unaffordable investment. For examplePapua New Guinea
experience of strengthening the health informasigstem for this reason they just
changed the method of reporting from different rhbntforms to the united A3
folded sheets without any basic changes to theaddliected [18].

The next step is defining the indictors’ elemetdransparent and comprehensive
definition of the elements for each indicator cacréase consistency and data
quality [169]. This was recognised as an importeedd to strength the quality of the

information system in Mexico [166], [146].

2.2.2.6Resources

Health information resources are defined as humad fnancial recourses.
Developing countries have considerable problenm@avision of resources. In most
countries, governments invest in the health infagiromasystem. Some developing
countries are dependent on donors to maintain treaith information system. In
Africa, it is estimated that between 20 to 70% loé budget for statistical units
comes from donors [170]. The costs for a comprekersealth information system
might be a considerable proportion of the healtbtesy budget. However it is
beyond doubt that the usefulness of the resultsegaby the improvement in data
and consequently the improvement in the efficieathealth care exceeds the cost
[171] .

Human resources comprise managers, planners,tistatis, data collectors and
processors. [172]. It is necessary to recruit peoplth the relevant academic
qualifications to a health information system. dtsaining for staff is considered as
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a basic step to improve the health information esysf157]. Training consists of
broad concepts of computer software skills, da&ysmg, interpretation and data
usage [173]. Nevertheless, training and recruitipgropriate personnel are other
challenges within developing countries.

Green outlined three main problems with humanuess in developing countries.
The first one is the paucity of trained staff whishdiscussed by Cibulskis as a factor
which results in dependency on external help [192f second one is too many
trained but unemployed staff and the last one ipleying those with inappropriate
skills [174]. Regarding health information systerasd human resources, an
assessment of the health information system in Bavakrevealed there were very
few experts in the fields of statistics and epiddogy [164]. In both Papua New
Guinea and Malawi, the low number of experts wascgieed as a fundamental
problem and basic practice was required to stremgthe system in the early stages.
For this reason, staff were provided with the skdhd knowledge to use the tools
and calculate the indicators [152],[146].

Having discussed the importance of employmenthdugl be born in mind that
being employed on its own is not the only desis=ilieé. Job security is an important
factor in promoting staff productivity, innovati@nd health [175]. It is defined as a
multifaceted issue depending on the probabilitiosing a job, probability of finding
a new job, the merits of the current job and tharkujob, plus the time span of being
unemployed whilst finding a new job [176]. Howevar,the study carried out in
Swaziland it was revealed that there is not ondphartage in the number of experts,
but also a high turnover of staff. This was alsgesieed in a study conducted in a
review of the health information system in Afghaars[144]. This might create an
uncertain situation for staff which in turn can reastaff feel less responsible and

reduce their interest in their work.

2.2.3 Data usage
The final aim of the collection of data is transfiong the data into information. This

leads to gaining knowledge through communicationirdobrmation [157]. The
knowledge is used to take appropriate action tgesploblems. Both mangers and

politicians can use these data to make decisid®][Decision making is defined as
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the ability to frame options, guesstimate effeatsj make choices [156]. Lippeveld
discusses that different format and level of analysight be needed in different
situations. For example care providers decide naetvisiting patient by asking how
well patients are without any complex analysigh# patient is well they stop regular
visiting. Routine data which are related a seriesctivities are more relevant to the
daily managerial task. However, there are other gomformation which might be
needed to be analysed monthly or annually [155].

Although there are considerable emphasis on thertapce of data it is discussed
that even if there is high quality of data the daight not be processed or used [1].
In order to enhance the data usage in decisionngaaveral factors are discussed to
be important including data characters, type objgms and decision, health system
structure, difference and communication betweern gaople, who deal with data
and policy makers, who deal with decision makinjg [1

In terms of the data characters the following issaiee discussed by Sauerborn [1] ;
If decision makers feel a sense of ownership tadtita the data is more likely to be
used. This is achieved when the decision makingirar@ved in designing health
information system in all level including promotingdicators required. Ensuring of
validity and quality of data is another factor aarhance the data usage. If the data is
based on the service usage it is prone to be ®ids4. Modification data to the
user's need and timely data are of other requiréenglb5]. Those data are too
detailed might be useful for a group of users wifile policy makers needs more
aggregated data [17]. Health information systemaweloping countries is discussed
to be inefficient in providing the necessary infation for decision making.
Although huge amount of data are collected theyanaly used [150].

In these countries, even if the policy makers tenchake decision based on evidence
and know how to use the data the quality and awéitlaof data are not satisfactory
[5].

For example, In African Region the data are notaudate, available, complete and
comprehensive [164]. Hence, it does not come s@rprise that the decisions are

likely to be made without any evidence [164].
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2.3 Literature review of methods
This section is going to discuss the literatureneethods that are used in this study.

Ethical considerations play an important role ire tbonduct of this research.
Different aspects of ethical issues are explairtethiea beginning of this subchapter.
This will be followed by the research strategy, dhd research design including
sampling and data collection methods. The lasti@medeals with data analysis

methods.

2.3.1 Ethical considerations
Ethics are considered to be a very sensitive mattalt research. Regardless the type

of study, ethical issues must be taken into accainall stages including the
formulation of aims, the design of the study, treadgathering process and the
interpretation and usage of results [177]. Howewer single specific framework of
ethics is applicable for all research[178] In thkep words, each research needs to
define and consider those ethical issues that eamarthe context of the respective
study. The following section discusses the ethmwahsiderations which became

important in my study.

2.3.1.1Gaining access

Regarding access to the research setting, thersvartypes: covert access and open
access. Covert access is strictly protected bykgapers whereas open access is
freely available [179]. Silverman [180] describes/ert access as research carried
out in the absence of case awareness while oveesameeds the cases’ permission
which is gained through the gatekeeper. Lincoln @nbla describe gaining access as
one of the initial considerations in all researittey argue that there are formal and
informal gatekeepers with the authority to allowpoevent the researcher to conduct
research in their domain. Gatekeepers need tofbariad of the study and any risk

and expense that it may bring for them and theiff.stin a political analysis and

evaluation, gatekeepers weigh up the advantagesdeadivantage of the study

before granting permission [181].
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2.3.1.2Consent form

Informed consent is deemed an imperative prinagblell research. All participants
should be informed of the objectives and naturstady. Also, any possible risk that
may affect their life and career must be discuskad.their obvious right to choose
or refuse to be a participant. The methods useghiio the participants’ consent are
different in medical and social research. In theliced research a written form of
consent is necessary whereas this is not necgssiagilcase in the social research
[182]. A leaflet is a useful tool to inform the paipants about the purpose of the
research. It enables the researcher to explairegearch and to provide information
to the potential participants [183]. It is visusiraightforward and reasonably priced
and includes information on how to contact the aedeer [183]. However, it has
some disadvantages such as being only suitabdityiterate people and sometimes
being time-consuming [184]. In my research a |¢aflas designed in order to give
more information to the interviewees.

2.3.1.3Confidentiality

Confidentiality means that the identity of the papants is not revealed. A common
strategy to keep the confidentiality is avoidinge tmespondents’ name and
characteristics in the computer or cassette, idstising a label with a code for each
participant [185]. However, full anonymity can radtvays be achieved in research,
for example research relating to a respondents’ljobther words, if the interviewee

is the only person qualified to be interviewed,sas the head of an organisation,

full anonymity can hardly be achieved [185].

2.3.2 Research strategy
This study used quantitative and qualitative meshiodcollect and analyse the data.

Quantitative data can be obtained from closed-endedtions and from the numeric
data provided by a document such as a censusvdaita,qualitative data are gained
through open-ended questions which are asked @mvieivs or data collected via

documents and observation [186].
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Mixed qualitative and quantitative methods are dable method to conduct
complete and informative research (Green 1989)s Thethod is discussed to be
useful because it provides a better insight inpoadlem [187].

2.3.3 Research design
Mixed quantitative and qualitative research candesigned in different ways.

Creswell outlines four different methods of designa study, including embedded,
explanatory design, exploratory design and triaatgom. Triangulation is applied
when the statistical results are intended to bepaoad, contrasted or validated with
qualitative results. Embedded design describeseareh design in which one of the
studies has the supportive and secondary roleetatier. Explanatory design is a
two-stage mixed study which uses qualitative dateexplain or develop initial
quantitative results. Exploratory results, as witle explanatory design, has two
phases: qualitative research is conducted firdipvied by quantitative research.
However, Tashakori considers the last two metha@dsre design called sequential
studies [188].

2.3.3.1Sampling

Depending on the study method there are differgpés of sampling, including
probability sampling and purposive sampling. Pralitgbsampling has several
subgroups, characterised by generalization andiststat applications [185].
Purposive sampling is suitable when rich informati® needed from those who can
provide this type of information [189]. The sampglimethod used in this research

was probability and purposive sampling.

2.3.3.2Data collection methods

There are generally different resources of datasfentific research, including
asking people for their experience or knowledgeseoling and recording, making
inference from a person’s behaviour, studying as@®s relationships, and using

data and documents collected by others [188]. Thiesa are collected through a
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variety of methods, including self reporting, qumshaires and interviews,

participant observation as well as archival da&8]1

2.3.3.2.1 Interview
Interviews are considered as a suitable method amressing rich data and

individuals’ articulation of feeling about eventdowever, it is not suitable to deal
with precise numerical data [190]. It is discusHeat the advantage of using open-
ended questions is to allow the interviewees toehmore options of response.
However, disadvantages are that it is time-consgnmmore expensive and difficult

to record accurately verbatim [191]. Recording ofeiviews can increase the
accuracy of data, but Pickard argues that recodlimeginterview can make the

interviewee uncomfortable and very careful of wisateported and how things are
said [190]. The interview must then be transcribed discussed that, depending on
the research method, transcribing can be donereitbid for word or by including

only pertinent sections. However, the researchest to@ very careful in choosing the

method of transcribing in order to keep all impottsections in the analysis [190].

2.3.3.2.1.1  Translation
Word for word translation from another languageoithe English language has

raised some concerns regarding details and concHptsissue is discussed well by
Strauss. He argues that translation should be teept minimum level: A main
reason for some translating is so the English readan get at least some degree of
feeling about, or insight into, what the intervienis saying and thinking as well as a
sense of what the coding looks like. On the othedhthe difficulties of accurate, let
alone nuanced translation, are legion. Few of us apecially trained or natively
skilled at overcoming those difficulties, espeyidtr extended passages. [...] For
presentation or publication in a country other thtére one in which the data were
collected (if the language is different), key pa@ssa and their codes can be
translated , approximating the original as closal/possiblé[192].
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2.3.3.2.2 Documents
Documents are another source of data for rese@hdy. can be used in practical and

political decisions making for daily routine or pterm planning [193]. Scott (1990)
defines a document as follows:

“A document in its most general sense is a writtext. Writing is the making of
symbols representing words, and involves the ugemf pencil, printing machine or
other tool for inscribing machine the message opegpaparchment or some other
material medium. [...] Similarly, the invention of gmeetic and electronic means of
storing and displaying text should encourage usreégard files and documents
contained in computers and word processors as lemiments. From this point of
view, therefore, documents may be regarded as qddiysembodied texts, where the
containment of the text is the primary purposenefghysical medium[194].

The type of documents that are used in researcéndispon the nature of the study.
For instance, positivist research would make mose of official government
statistics and reject more informal reports, wipleenomenology research might
appreciate the unofficial documents [195]. Creswelblains the advantages of this
source of data as follows: It provides a possipifitr studying the texts in the
original words with no need for additional recogliand transcription. However, he
considers incompleteness of the record, traveltiogts, difficulty in authenticating
documents and difficulty in obtaining access to wnents as its disadvantages
[187].
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2.3.3.2.3  Observation
Observation is a very useful method to gain sonf@nmation on the understanding

of the research setting context and the interviesvegginion [195]. It is discussed by

Denscombe that this method depends on what a obsgagees from an event rather
what people say they do [196]. It can be in a mdtuenue or in a laboratory

environment. It also can be conducted via partmipEbservation or even through

non visible present of the researcher [197]. Theeolation can be free in that the
researcher notes down what happens, or it cantsteacand based on a pre-defined
checklist [197].

2.3.4 Data analysis
Creswell suggests different approaches for datysiesadepending on study design.

Databases of qualitative and quantitative shouldabalysed separately at the
begging of a mixed method analysis. Quantitativehaoe analysis is carried out

based on the objectives and questions of the &@sgroject, whereas data coding
and labelling are the primary activities in datalgsis in qualitative methods. The

first method of data analysis is triangulation gaesl. According to this method, two

set of results are merged to give a comprehensigeview of the data. The second
method, sequential data analysis, is used for eddskdxplanatory and exploratory
studies. The purpose is to use the data from thedataset to enlighten the second
database. According to this method, the informatiom the first dataset is reviewed

in a separate analysis and those results thatrgreriant are selected to explain the
second dataset [198].

2.3.5 Data presenting

Qualitative data presenting is an important stegualitative research. Qualitative
research is characterised by gaining rich and cehgmsive data. Needless to say,
the whole data can not be presented in the findingrup. Bryman discusses that
leaving out the data is “painful”, but that it isgessary to compress the data.

Otherwise, any argument would be meaningless [18%)resenting the qualitative
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results, it is important to articulate a key storigis is undertaken by selecting data to
illustrate and to exemplify the data [200]. Data b& presented in different ways. It
can be presented in a natural way with the aimeepkng the natural flow of a story.
Alternatively, the presentation can be based qgreaiic order such as from the most
simple to the most complex or from the most impdrta the least important [201].
The balance between interpretation and quotatiperm#s on the aim of the study.
For example, if the study aims to explore the fegdiof a group of people about a
specific issue, this group’s voice should be quetél little interpretation by the
author. On the other hand, when the author hagiiigeihthemes from the data, he
will use the quotes to support these themes, songethat is done in grounded
theory [200].
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Summary

The WHO health information framework introduces kKey elements of a standard
health information system. The framework considées health information as a
system with three dimensions, including input, psscand output. Input consists of
some preparations to establish a health systenseBsanvolves activities from data
collection to data analysis, whereas output is eored with data availability and
data usage. Although this framework has some weskse it is a very
comprehensive and useful tool to assess a heéttimation system.

The next chapter is going to discuss the pointeagu in the literature on health
information system.

The literature on health information systems in eleping countries reports the
following problems in one or more countries: Innerof data capture, scarcity in
financial and human resources and a lack of innasire for using technology are
pointed out. When it comes to the data handling, mentioned that no defined mini
set leads to repetition and increases the stafé&l ivork. Finally, quality checking is
rarely undertaken and there is low utility of detalecision-making.

There are different aspects of ethical issues whsblould be considered in
conducting research, including access to the fidlifpormed consent and
confidentiality. A mixed qualitative and qualitaéivmethod is deemed a useful
method to gain a deep understanding of a topigaddive sampling and interviews

are discussed to be suitable methods to gain atd d
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Chapter 3  Methodology

In this section the methods undertaken in thisystuill be discussed. It consists of
two main sub-chapters, outlining the qualitativel @uantitative part of the study.
Each research design is presented separatelye Iseittion on the qualitative study,
the methods of sampling and data collections aseudsed explicitly. Also, the
preparation undertaken before commencing the sindiyding the interview topic
guide, is discussed. In the section outlining thangitative study, the method of data
collection and the way the data has been extrartdutlined.

3.1 Research strategy

As was noted in section 1.1.2, a mixed qualitaanwel quantitative method seems
suitable for this study as it provides a better arathnding of the problem. This
research commenced with numeric results of matenretéds and then employed

qualitative methods to gain a better understandfripe data collection system.

3.2 Research Design for qualitative research
Qualitative research investigates mortality dathectbon systems, focusing on the

methods used for data collection, processing aatysis in disaster and non-disaster
situations. It also includes the investigation aitemnal mortality data at the Family
Unit which is independent from the Civil Registrydathe Statistics Unit. In this sub-
chapter, the methods used for sampling and datactioh in the qualitative study

are discussed.

3.2.1 Sampling
| applied purposive and probability sampling whishexplained in the literature

review chapter in section 2.3.3.1. Regarding puyeosampling, a list of the job
titles of the interviewees was prepared based onpmyious knowledge of the
system including the Civil Registry Office, the @&acs Unit in the Health

Departments in Kerman, Bam and Tehran, and the teeyneffice in Kerman.
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Selecting Rural Health Centres based on theirmissfrom Bam was discussed due
to the possibility of a distance effect on the iviiew results. As a result, villages the
furthest, nearest and at a medium distance from Bara selected to be studied. The
reasons for not including more villages in the siempere, apart from time and
financial limitations, lack of safety at the fieldvk site and lack of a proper
transportation system in the region. The respeatdggon has had many problems
regarding safety because of issues associatedapitm smuggling. As the data
collection system is centralized, it is howeveelikthat this approach generated an
adequate sample to give a representative accoutiteoystem. While doing the
fieldwork, | realized there were 18 Rural Healthn@es, each of them cover
approximately three to five Health Houses. ThreeaRdealth Centres were selected
based on the distance, and subsequently, one Healide was selected randomly
from each Rural Health centre. Urban Health centrese also selected randomly.
During my fieldwork, | discovered the Family Unis @another source of maternal
mortality data. | therefore included two additiomakrviews with people working at
the Family Unit in Kerman and Bam. | In order taieh my data, | had a number of
conversations and interviews with informants froneridan Medical Sciences
University and from Kerman Health network.

Taken as a whole, all interviewee were the onlyre®wf information. In other
words they did not have replacements. Howeves,whis not the case with the staff
working in the Rural and Urban Health centres, hedlth houses. Therefore, they

selected randomly.

3.2.2 Data collection method
In this study, interviews, a review of documentsd gersonal observation are the

main methods of data collection. To collect thead&tmade three trips to Bam, the
first one for arranging accommodation and gainiegypssion to conduct research,
the second one to conduct the interviews and tsiediae to visit the Rural Health
Centres and Health Houses. Two trips to Tehranthedemainder of my research

was done in Kerman.
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3.2.2.1Interview

Interviewing was deemed the best approach to atteirstudy objectives. Interviews
can produce valuable information, which is not klde either on the web or in
books about the data collection system in Iran.atidition, they provide an
opportunity for interviewees to express themseked their feelings on the topic,
which may be very useful to achieve a deep undaisig of the system. Another
advantage of using interviews is that they provagte opportunity to observe the
interviewees in their workplace milieu, and it alsoreased the response rate.
Before heading to Iran, a set of open ended questimsed on the interviewees’
responsibilities were prepared. As a result, thestjans for data collectors and data
holders were different. The main aim was to covemeny aspects of the WHO
health information metrics framework as possible.addition, due to a lack of
background information on the topic, | had to askne general questions at the
beginning of the interviews, such as the intervieweesponsibilities and the flow of
their work. My data were enriched by asking somditamhal unplanned and probing
guestions.

I met each of the interviewees twice; once to @rphay study, to show them the
permission letter and to seek their consent. | greanged the interview for another
time. At the beginning, | planned to make appointtadby phone but found that it
was very time-consuming as the phone lines werg basy. In addition, | thought
that a face-to-face account might increase theoresprate. | started my interviews
from the Family Unit and Statistics Unit in Kermdprovincial level) and then
interviewed informants in Bam and its rural arebxdl level). Consequently, |
performed more interviews in Kerman including inémsic Medicine, the Cemetery
Office, the Statistics Unit in Kerman, the HealtetiNork, the Civil Registry as well
as the unplanned conversations. The last attemptotaduct interviews was
undertaken in Tehran (national level) although d@swnentioned that they could not
provide information about data collection.

| did not record all interviews as | found that somespondents were too cautious
about what they were saying, and were giving merimétion on what they were

supposed to do rather than on what they were &gt@ihg.
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| transcribed the recorded and wrote reports orutitecorded interviews on the day
of the interview. In terms of translation, at fitahtended to translate all interviews
word for word because of more accuracy of wordword translation but | realized
that this type of translation, for some sentenoesy be vague for English readers.
Therefore, | decided to translate in a way that ldbanake it feasible for the reader
the understand the context while including all imgnt points. Therefore, | decided
to translate word for word as far as the contexs wiear and use free translation
when word for word translation did not give a clesaning. | did not transcribe all
interviews in their entirety because some interg@esvtold their personnel story of
earthquake replete with lots of sadness and affecivhich | preferred to not
translate from the point of ethical consideratiod ¢heir irrelevancy to my research.
Following each interview, | reflected on the intew from different views, such as
the interview context and environment, the inteméges’ response and behaviour in

order to decide how to prepare for the next intagi.

3.2.2.2Documents

Documents were an important source of informatienalbise my study is based on
routine data collection. In addition, they haveimportant role in developing either
the background information or the main data. Thigdy looked at two types of
documents: governmental publications and the relytircollected data in the
different organisations described earlier. The ndnawbacks of this data source
were that the process was time-consuming, accededoments was not easy, and

many documents were incomplete.

3.2.2.3Governmental Publications

During the interviews, | was referred to some doents, all of which were
governmental publications, such as those at thdthiH&inistry, Kerman Medical
Sciences University, Death Registry Office and Reie medicine. Almost all of
them were not publicly available. | also obtaingdeo valuable documents relating
to background information from the Health Schoddrary and Kerman Management

and Planning Organisation.
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3.2.2.40bservation

My personal experience of obtaining data, of theailability, timeliness and storage
plus my observation of interviewees in their wodqa provided me with tangible
information on the data collection system in thelgtsetting. Furthermore, living for
a few days in Bam for doing the field work and tirej some of my friends working
in Bam provided a valuable opportunity to know hoxing condition would be after

the earthquake

3.3 Data analysis methods for qualitative data
The interview analysis started as soon as | listeethe interviews to transcribe

them. My knowledge of the data was developed byingathe transcripts several
times. | then organised the transcription basethennterviewee’s job. It helped me
to gain a general picture of my data. It also help®e to identify similarities and
differences between different respondents and aeallgem with regard to their
occupation. Data collecto(®C1 to DC10) data compiler¢DCO1 to DCO6), data
entry administratorDEAL to DEA4), data processorP1 to DP3) policy maker
(PM1 to PMB3), informants (INF1to INF6) were the main category of the
respondents. The questions are asked by the ietegviare marked Byn" .

Data collectors are defined as anybody who cdléoe data in the rural or urban
areas, whereas data compilers are those who cthilagata manually before sending
it to the data entry administrators. Data entry aistrators computerize the data;
data processors collate the computerized data andpotentially calculate the
indicators. Informants are members of staff who rase connected directly to the
data collection procedures but are aware of thegquoare of data collection and
might have supervision roles in the data collectmocess. Policy makers are
interviewees involved with decision-making.

I did not label the respondents as rural, urbacglland provincial in order to keep
confidentiality. | read each transcription systeoaly to identify the main themes
that emerged from each interview, bearing in mimel WHO framework of input,
process and output as the main topics. | foundtiadadl themes which were not
covered by WHO framework. | wrote each key issw #merged from the data on

the margin of the text, next to the sentence. Adtareral readings and thinking about
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the themes, | decided to divide the themes undegetimain headings; WHO
framework, interviewees’ concerns and earthqualkde® issues. The sections
labelled WHO framework dealt with the structure tbé systems, whereas those
labelled interviewees’ concerns dealt with the oeslents’ concerns, suggestions
and opinions about their jobs with the potentiahtiect data collection. Earthquake-
related issues discussed problems that occurredtag earthquake and affected the
data collection.

This type of classification sounds very mechanaa made it difficult for readers to
follow the flow of results. | therefore decided ¢hoose a more fluent and natural
strategy to present my results. As achieving arahflow of data was my main aim
in presenting the results, quoting all interviewaswot a suitable method. Therefore,
| decided to quote interviews which tell the kegrgtand make sense of the data. |
also described those parts of the interviews tleddited to data analysis and
organisation publication. | decided this becauseoitild have been too repetitive if |
had quoted what they said and therefore articulatédough my own words.

The non numeric results are presented in the gsubechapters. The first sub-chapter
of my results explores the data collection flovainon-disaster situation with respect
to death notification, data transferring, data pssing and data utility which are
labelled asdata capture data handling data usage Although the themes have
different label to the WHO framework, the contemtludes the WHO framework.
The data are extracted from the interviews, obsenvand conversations. This sub-
chapter aims to explore the method of data coblacéind processing in the Civil
Registry and in the Medical Sciences Universitpam-disaster conditions. It is very
useful to flag existing shortcomings within the teyss. Consequently, it would
allow the understanding of inconsistencies betwhferent data sources.

The second sub-chapter aims to study data colleciiber the earthquake by
addressing the question: What effects did the gaake have on mortality data
collection?

The data are presented under two main headings:addiection immediately after
the earthquake and ongoing data collection afteretirthquake. Also, the problems
with ascertaining the cause of deaths are discu3$exidata are extracted from the

interviews with informants.
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The third sub-chapter gives an account of the matanortality data collection at
the Family Unit with respect to the maternal matyatommittee guideline. The
results of this chapter are presented based ogtaugs of data: The first one, which
is obtained through documentary analysis, is anrviev of the policy of the
maternal mortality committee to report maternaltdgaThis is compared with the
second group of data gained through the interviews.

The data extracted from the interviews are presente two forms; if they are taken
from recoded interviews, they are printed inderded in italics; if they are taken
from the non-recorded interviews, they are printetented, in italics and marked by
bracketd} .

3.4 Preparation for field work
Before beginning the fieldwork, some concerns areggrding the best method to

use for undertaking the research. The followingaidrief description of those

considerations.

3.4.1 Ethical consideration
As explained in section 2.3.1, each study raise®wn ethical issues. In my study

the following ethical issues are considered asrh@ concerns prior to commencing
the research.

Permission letter
Based on my personal experience of working in KernMedical Sciences
University in Iran, | knew that to do research @atcess health data, it is necessary
to have a permission letter from the chancellor Kgrman Medical Sciences
University or one of his deputies. This meant thate was a possibility that | would
not be allowed to interview staff or have accestheodata. The permission letter is
obtained by a formal request by the researchendahancellor of Kerman Medical
Sciences University. Therefore, a letter requespegmission was prepared, and
included the following information: my name, unisgy name, the title and the aim
of the project. | also enclosed a letter from myeswisor which explained the
necessity of doing this field work for my PhD prdje
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Consent form
The necessity of having a consent form was disdusséhe supervision meeting. |
explained that, based on my personal experieneodfing in the research field at
Kerman Medical Sciences University and familiantjth the culture, it might be
better to not use a consent form and instead obtaioal consent. | was concerned
that it would reduce the response rate or leachd&gdurate responses. However, |
knew that the respondents consent is a very impoissue, so | suggested fully
introducing myself, explaining my research inclglithe aim and objectives,
methods and the possible usage of the researdietparticipants verbally and by
leaflet. If they would give verbal consent, | woulderview them. | also would like
to clarify that all interviewees were in a positiai power to express their
unwillingness to participate in the study, and bwano way able to force them to be
interviewed.

Confidentiality:
Another issue of consideration was confidentialityorder to keep the respondents’
anonymity | gave an abbreviation to all intervieates and tapes. | also considered
the possibility of performing the interviews in aivate place when necessary.
Another point was that, due to the organisatiop@ier/employment in the health
system, it may be possible to identify the intewees based on the information

given, so | had to be very careful in presentinigdia the results and discussion.

3.4.2 Leaflet
In order to give more information, | prepared &litacontaining information about

my study, its objectives, and my name and addmedsnilish. It was revised and
approved by my supervisor. Then, the final versadnleaflet was translated to

Persian.

3.4.3 Voice recording
Knowing the work culture, | was aware that usingetaecorders may make the

interviewees uncomfortable and too cautious abbair tresponses. On the other
hand having a complete and accurate record ohtieeview encouraged me to use it.
As a result, | decided to initially use it and #eieinfluences the interviews, but then

stopped using it in most of the remaining intengew
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3.4.4 Topic guide
A structured guideline can have an important ral&elping to be organised during

the study. Therefore a guideline was designed aaldided the following content:
an overall timetable with the order of achievinffetent stages of project in Kerman
and Tehran. A series of tables were also prepae=skpting the study objectives, the
tools required to gather the data, a list of poatimterviewees, topics to address in
the interviews, and the approximate time neededsoAlalternative interview
guestions according to the type of objective anerulewees were prepared.
Here is a brief description of the guideline eletsen

Guideline tables
These tables describe the methods, intervieweesjntkents and approximate time
needed for each objective. The methods table dhesletails of interview prompts
used and the type of data to be obtained in eagctole. The interview table
introduces some potential and expected interviewBes table of questions details
topics of questions, which include the central therthat were designed based on
WHO health network information. The last table he approximate time needed to
do the interviews. The approximate time neededtrfrel, writing and interviews
were determined based on the objectives and theb&wurof interviews to be

undertaken.

Interview question guides
The interview questions guide was designed accgrtbnthe WHO health metric
information, and covered the input, processing antput sections of the data
collection system. In order to have a smooth andejpth interview some general
questions such as the interviewees’ responsilsliteend the problems which they
face in data collection/processing were included.

Practice interviews prior to departure
Practice interviews were performed with my supewigh preparation for the
research. In the practice interviews my supervigayed different interviewees’
roles to demonstrate how different people’s atggidhay be in the interview, and

what | could do to control the interview. She expda that the introductory part of
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the interview is very important and a proper intrciion gives more credibility to
my project. She recommended explaining my posii®a PhD student at Edinburgh
University at the beginning of the interview anerhexplaining the objective and
aims. Being non-directive, and non-judgmental dyrthe interviews were other
issues that were practiced. She also emphasisetydskow-up questions to gain a
greater depth of information and to avoid askingdlag questions. In addition,
before my fieldwork | had an opportunity to atteadvery useful course entitled
“Research skill in social science: data collectionfound the workshop sessions
particularly useful as they provided me with aniddal opportunity to practice my

interview skills with other students and to have tiitor’s feedback.

Interviews planned
Based on some documents, university web sites odmay personal experience of
working in Kerman Medical Sciences University thepected interviews were
outlined in Table 3.1. Each column indicates thg@eexed interviewees, and a

checkmark for the interview topics to be discussed.
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Table 3.1: The interviews planned for each object& in Iran

Child

mortality

Maternal

mortality

Live
births

Death

registration

Health data in

general

Deputy for
health

v

Deputy for

treatment

Behvarz in Bam
1,2,3)

Administrator of
Statistics Unit in
the health

department

Administrator of
Statistics Unit in
the treatment

department

Informant in

Civil Registry

Forensic

Medicine

Data holder of
maternal
mortality in Bam

network
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Table 3.1 (continue): The interviews planned for@&ch objective in Iran

Child

mortality

Maternal

mortality

Live
births

Death

registration

Health data in

general

Data holders in
Bam hospitals

(private/ public)

Midwife

interview

Informant in the
Health
Department for
maternal
mortality
(Tehran)

Health
Department for
child mortality
(Tehran)

Health
Department for
live births
(Tehran)

Administrator of
Statistics Unit
(Tehran)

Death Registry
(Tehran)
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3.5 Changes to methods once in the field
The working procedure was slightly different in giree from what | had expected.

This was because there are very few documents ataoun data collection system
on the Internet, and there were changes in sontmesy such as requesting maternal
mortality reports from the Family Unit and estabimg) a death registry system under
the Medical Sciences University. Also, there weoee cultural differences that
made me make changes in the field to some of thpapation | had undertaken for

my work. Here is a brief description of those chesig

3.5.1 Permission
In a formal meeting with the Deputy for Educatiofound that there was a newly

established unit under the Education Departmentknas the Scholarship Unit,
which deals with all scholarship/academic issuesvds clarified that | can get a
letter granting permission from this unit rathearihfrom a meeting with the

chancellor of Kerman Medical Sciences University.

An official letter was issued showing that | amahdarship student and need to
work in Iran on certain areas, thereby grantingaoeess to the deputy for health,
treatment, research, forensic medicine and the teyneffice. It then was signed by
the Deputy for Education, and was the first applrtetter, which allowed me to start
my study. The next stage was to go to the relewmganisations and ask their
permission to do interviews. The interviewee’s @righen was sought.

Although having scholarship student status apprénesh the Health Ministry and

having previous experience of working in the Kerndedical Sciences University

facilitated gaining permissions at all levels, Iceantered some difficulties when
dealing with the local authority in Bam. | discedghis with one of the informants.
She/he mentioned that this is because of the gallitonsiderations when working

with foreigners.

3.5.2 Leaflet
A leaflet was given to most of the intervieweese Thason that | did not give it to

all of the interviewees was that, during practiceiviews with some of the health
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staff, it was suggested by those in the lower psstwith no academic training that
the best way to inform them about the research ggvie them a very simple and non
technical explanation of my study instead of aletgkexplained in page 12). Hence,
| decided to give verbal information to this groofinterviewees. However, it was
kept in my mind that they should be informed as Imas the other groups and | was
a thorough as possible.
Here is an example of the way | explained the stadhem.
| am one of your colleagues in Kerman Medical SmenUniversity. | am
studying the data collection methods on births dedths in general, and
maternal and child mortality in particular. The fog of this study is the Bam
earthquake and changes in maternal mortality ot time and the way the
data were collected. | do not know the system watyas | have been away
for nearly 2 years because | am a scholarship studgonsored by the
Medical School at Edinburgh University. | am sulattyou have a very
important job in this field and can help me so muichthis interview the
main questions are on the routines that you aregl@nd the data collection
procedures used. The data will be confidential sodr identity will not be
disclosed to others. One of the analyses of thia dacomparing this system
to a standard system to give suggestions to impibvelf you have any
questions before, during or at the end intervieani very happy to answer

them.

As my research progressed | realised that withrtiethod | could develop a rapport

with the interviewees and have smooth interviews.

3.5.3 Voice recording
| recorded some of the interviews but not all asalised recording their voice made

them very cautious about what they were saying made them uncomfortable.
Another problem with recoding was that some in@mées told me the expected
method of doing their job, not what they were altyudoing. Obtaining different and
sometimes conflicting responses with recorded wndrs on the same subjects made

me think that it might be due to using the tapeorder. For instance one of
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interviewees stated that the data from one ofélaed organisations are obtained by
sending a specific representative to that organisatith a formal letter. 1 tried to
schedule an interview with the representative hantrealised that there is no such
representative. Subsequent interviews clarifietltti@above mentioned organisation
does not send data to the Medical Sciences Untyergiater on, | found out that
sending a representative is one of the methodkécting data described in an
official document [117], but not used in practite.addition a few people did not
allow me to record their voice such as one of teévarzes. To tackle this problem
of inaccurate data | performed some additional ampéd but related interviews
without a tape recorder, to be sure of avoiding Hurt of misleading response. Rich
information relating to the actual methods used gaised through these unplanned
interviews. Overall, 27 planned interviews and 4 unplanned rvieégvs were
performed, of which 10 were recorded interviewsadidition, | had some technical
problems with the tape recorder. | was using ataligioice recorder which records
the voice with high quality for approximately 3 meuTherefore, | would transcribe
the interview and then record it to a non digitaice recorder to have a document of
my research. After that | would need to erase @wonds from the digital voice
recorder to prepare for the next interview. Howeatethe beginning of the fieldwork

| exceeded the time limitation for the digital veicecorder and therefore lost a part
of one of my interviews. | also lost a part of drestinterview due to an unexpected
change in the interview time by the intervieweeobefl had time to prepare. The

recorded and unrecorded interviews are presentédbie 3.2.

3.5.4 Topic guide
The prepared topic guide helped me to be orgarasdtie beginning of my field

work. However due to some unplanned changes | t©vde fflexible and adopt more
suitable methods to do my research, which was etildd in my prepared topic
guide. Here these changes are outlined.
+ Maternal deaths were reported to the Family Unithe Health Department
as well as Statistics unit
¢+ There were no exclusive records of child deathdednl, they were recorded
with all the other deaths
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“ The Health Department is the only place to recaatlis in Kerman Medical
Sciences University

«+ Gaining rich information on some topics encouraged to do more
unplanned interviews

s Having some unplanned and informal discussions igeov useful
information

“ Some additional relevant questions were used tlementt covered by the

prepared questionnaires

3.5.5 Further practice interviews (in Persian)
Before beginning my interviews in Iran, | performsame practice interviews with a

number of my former colleagues who are still wogkin the hospital as midwives or
paediatric ward secretaries. During these intersiebecome aware of some points
which were potentially important to optimise funthenterviews. These pilot
interviewees found that the interview questions evacceptable, and judged the
questions would not be perceived as insulting aedtening. However they
suggested the following points in order to makerdspondents more comfortable:

s Appreciating the importance of the interviewee’s jas it would improve
communication with the interviewees who have a loweademic degree
than the interviewer.

% Having a friendly opening part in the interview inyroducing myself as one
of their colleagues instead of a PhD student ahliidigh University. They
argued that it would make the participants feet thay were almost on the
same level with the interviewer and make them ncorafortable. There can
also be a sense of distrust of foreigners in satoatens, and | did not want
to be perceived as working solely for a foreignversity. It was suggested
that a full introduction of my current academic iios be explained later in

the interview.
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3.5.6 Unplanned interviews or discussion
In the course of my field work, | had the opportynfor some unplanned

conversations that provided me with additional aatuable information on the
topic.

Table 3.3 presents the unplanned discussions atedviews performed during
fieldwork and the type of information obtained.

| started my interviews with the Family Unit andatiitics Unit in Kerman
(provincial level), then with informants in Bam aimd rural areas (local level).
Consequently, | performed more interviews in Kermaaluding Forensic Medicine,
the Cemetery office, the Statistics Unit in Kerntd@alth Network, Civil Registry,

and other unplanned conversations.

The last interviews were done in  Tehran (nationalevel).
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Table 3.2: The interviews undertaken as per prior fan

Interviews undertaken

Child
mortality

Maternal
mortality

Live
birth

Death
registration

Recorded

Health data

Deputy for health

Administrator of Family unit
(Kerman)

Partially
recoded

Administrator of Statistics unit in
the health department (Kerman)

v

Administrator of Statistics unit in
the treatment department (Kermal

Administrator of statistics unit in
Civil Registry
( Kerman)

An Informant plus the statistics
administrator in the Forensic
medicine

(Kerman 1,2)

Administrator of Family unit (Bam

v
(It crashed
after
transcribing)

Behvarz (1,2,3)
(Bam)

v’ (not with
number 3)

Nursing manager
(maternity hospital , Bam)

v partially

Midwife interview
(Maternity hospital, Bam)

v

Nursing manager
(Private hospital, Bam)

Statistics administrator
(general public hospital, Bam)

Paediatric and neonatal ward’s
secretary (general public hospital
Bam) (1,2)

Health technician Rural Health
Centres (Bam)
(1,2,3)

Health and midwife technician in
the Urban health centres(Bam)
1,2,3)

One of them
recorded

Administrator of Statistics unit in
research department
(Tehran)

Administrator of Statistics unit
(Kerman health network)

Administrator of Statistics unit in
Cemetery office
(Kerman)

Administrator of Family unit
Health department in Health
Ministry
(Tehran)

He refused to be
interviewed as he
stated he did not
know any thing
about data
collection

Administrator of statistics unit in
Bam health network

90




Table 3.3: Unplanned discussions based on each otijge in Iran

Informal chats Child Maternal | Live birth Death Health data
mortality mortality registry

Administrator

of development . ,

of health

network

Administrator

of  midwifery v v

issue

Informant  in

Health

department fol

death Y

records(Tehran

Infectious v (she

disease contrq| gave me

administrator some data

(Kerman) on the
remote
areas)

Stat staff v
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3.6 Research Design for quantitative research
In order for me to conduct the quantitative rededroeeded to obtain the routine

data collected by different sources. Therefore tbowing data were gained
following the interviews: mortality for 5 yearsQ@1-2006) from the Family Unit in
the Health Department of Kerman Medical Sciencewisity, death records based
on the individual from Statistics Unit in the HéaDepartment of Kerman Medical
Sciences University for 2004 to 2006, the total bemof death records from the
Civil Registry Office, and also the total number lofe births for five years from the
Civil Registry office and vaccination records frahe vaccination unit in the Health
Department of Kerman Medical Sciences Universityfiee years. In order to gain
the data an approval letter from the upper leveragentative of each unit was
required to gain collaboration from staff in orderobtain data. However, it was not
a straightforward process. The following paragragissuss this issue in each data
source.

During an interview with the statistics administratn Civil Registry Office, |
explained to him that | needed the data on deattidize births for the past 5 years.
He directed me to another office which worked urtdsrsupervision, introduced me,
and asked them to collaborate. They then arrangtateato have the data prepared.
However, it was not done on time and required sd¢wasits. Sometimes, they said
it was not ready because they were too busy, batlyi they said that recently the
head of Civil Registry had changed so they needethar approval letter from the
new head. A friend in Kerman Medical Sciences Ursig told me that the Kerman
Province Governor also has Civil Registry data, anggested to ask them for the
data. They however said that the single sourdbede data was the Civil Registry,
though they then gave me another recommendatiter tetallow access to the Civil
Registry data. Part of the data was not accessibée to technical problems in
Kerman Civil Registry requiring a trip to the caitoffice in Tehran to obtain the
rest of data.

Regarding the mortality data recorded at the Siedi&nit of the Health Department

at the Medical University | needed an approvakleftom the deputy for health. This
formally allowed me to have access to the data diatilar to my experience at the
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Civil Registry; the process was again not stramfwhrd. The request for data on
deaths was given to the interviewee on the daytefview, and a date arranged to
provide the data. The data were not prepared oe &nd | found out that | should
contact a new staff member who was recently emplégeobtain the data. The new
staff member did not, however, know how to workhatihat software and required
help; this further delayed the data extraction. data were reported to have been
recorded for the past 5 years, but were not addedsir the first two years. This was
apparently due to technical problems, such as pompatibility with other software
and some problems in the hardware which even miadapossible to turn the
computer on. Then | asked Tehran (Health Ministoy)these data but they could
not due gain access to them due to the same tethmablems. As a result | could
only get data on the past 3 years. In terms of makenortality data at the Family
Unit, as mentioned, these data were supposed tefbiein the Family Unit in the
Health Department of Kerman Medical Sciences Usier However, during the
interview | realised that they were in the handshef deputy for health. Therefore, |
had to make an appointment just to seek the ddputyealth collaboration to obtain
access to the data. These data are collected @én twdnvestigate maternal deaths to
find the cause(s) of maternal deaths. They weraviitten form and included
comprehensive documents of general informatiorhefdeceased such as age and
place of residence, as well as medical results iataviews with many relevant
people such as the midwife, husband and the dotharefore, | extracted the data
from those files, and checked the data twice tdcawbany mistakes. It was a very

time-consuming and tiring task.

Regarding child mortality data, unfortunately theras no data on child mortality
specifically. They were recorded with all other thsa

Taken as a whole, | have made every effort to getptete data during my visit and

I do not think it is possible to get access totfartdata.

A summary of the data | could obtain from differaources are presented in Table
3.4.
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Table 3.4: Data obtained from different sources

Data sources

Data obtained

Civil Registry

Total deaths in integrated forms %or
years (grouping based gender, age,

resident place)

The Statistics Unit

Total deaths for 3 years (in

individual/original form)

The Family Unit

Maternal deaths for 5 years (iniablal

forms)
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3.7 Data analysis methods for quantitative data
The numeric data are maternal mortality ratios dverears (2 years before and 3

years after the earthquake) in Bam from differemtirses. In order to compare
different sources with different formats, | expdrtthe Statistics Unit data which
were originally in Access into Excel. Then | codbd data which were in Farsi into
English. Afterwards, they were exported into SPESought some advice to write
appropriate syntax to be able to recode the dalte fihal data were grouped
similarly to the Civil Registry cross table outpdihe data from the family Unit
initially were in paper form was and were extractedm deceased files and
computerised using Excel software. As noted theectlaree sources of maternal
mortality data, the Civil Registry, the Statistidait and the Family Unit. Based on
the primary objectives 5 years of data were needttmlvever the data of the
Statistics Unit were accessible for only three gahre to technical problems. Hence,
they were not able to represent the effects of éaghquake on the maternal
mortality. However, they were a good source of dataconducting case matching
with the Family Unit data.

In order to estimate maternal mortality ratios doshon the WHO definition,
explained in the literature review, the number @tennal deaths and live births are
needed. As was explained before there are threeceswf data for maternal
mortality. In addition, there is one official soarof data for live births which is the
Civil Registry. However, during the interview | ts&d that the related health staff
use the number of children who receive the firdiopwaccination instead of live
birth records. They argued that these data are owrplete than the Civil Registry
data. Therefore two groups of maternal ratios ateutated; the first group uses the
number of maternal deaths and live births recomteithe Civil Registry. While the
second groups use the maternal deaths recordéé Medical Sciences University
and the number of children who received the fi@tdPvaccination as a surrogate for
number of live births.

Then, the denominators and numerators of materoalafity ratios from different
sources were explored. This is followed by casechiayy of individual data of
maternal deaths. This could not include the CiviigRtry data because the Civil

Registry dose not make individual data accesshidsvever, it was still interesting to
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know whether the Statistics Unit and the Familyt wahich are authorised by the
same organisation, the Medical Sciences Univerkayge the same data. Hence, the
individual data from these units for three yeaesraatched case by case. Data on the
total mortality of Bam and Jiroft, a city which ditbt experience an earthquake,
were gained from the Statistics Unit of the MediSalences University and from the
Civil Registry. The data from the Medical Scientésversity were grouped based
on the grouping used in the Civil Registry. Thissweecessary to compare the data
from the targeted organisations. The next chaptdtines the qualitative and
quantitative results respectively. The first threleapters are qualitative results
providing the main findings relating to data collen systems in disaster and non
disaster situations, mortality data in general aradernal deaths in specific. The sub
chapter presents quantitative results highlightmgmeric results of maternal

mortality ratios from different sources.

96



Chapter 4  Results

As explained in the methods chapter, the resukts presented under four sub-
chapters. The first sub-chapter includes an expdixplanation on the flow of data
collection with respect to data capture, data gsa@nd analysis to the data usage
stage and resource usage. In addition, it expkheesystems to provide more insight
to their function and help to understand the in@giasat results of sub-chapter four.
The second sub-chapter shows the results that edaged specifically to data
collection in the context of the Bam earthquakee tain themes in this sub-chapter
are mortality data collection immediately followirgsnd in the long term after the
Bam earthquake. The third sub-chapter presentsrnatmortality data collection at
the Family Unit in relation to the maternal mortalcommittee guideline and what is
actually done by staff on the ground. Finally, thst sub-chapter presents changes
in maternal mortality which are estimations of nna& mortality ratios from
different sources. The first three sub-chaptersisbiof non-numeric data explaining
explicitly the systems and methods used to coHleckt process data, whereas the last

sub-chapter comprises numeric results producedfteyeht data collection systems.
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4.1 Result (1): Data collection systems
There are dramatic differences in data collectiod data processing between the

Civil Registry and the Medical Sciences UniversiBach organisation applies its
own system to collect and process data. The resutte study show that there are a
number of shortcomings in different stages of tladadcollection system in each

organisation which are discussed in detail in f@ilgy sections.

4.1.1 Data capture
Data capture describes the way that the organmsaitidhich collate mortality data,

the Civil Registry and the Health Ministry, are ified about deaths from rural and
urban areas.

In relation to the Civil Registry, based on thereat rules if somebody dies in a rural
or urban area, he or she is required to be regbtey his/her first degree relatives in
the Civil Registry [115]. Based on the interviewgath registration is free unless
there is a judicial issue such as inheritance. tli3eean be registered in any branch
of the Civil Registry. A small amount of moneydbarged as a fine for relatives
who do not report a death [115] . However, thennéwv with the informant shows
that the fine might not be applied. Also, it wasatissed that if there is a judicial
issue, such as insurance or inheritance, the vetatiave to register the death for its

financial benefits.

In: Do they have to pay money to register the vitahes?

INF4: Death registration is free unless they need itlégral issues but birth
registration costs a small amount of money (leas til).

In: What is the legal time to register births?

INF4: It is 15 days for births and 10 days for deathiseowise there is a fine,
although this law is not applied (Further conversat with the judicial
section of Vital Registry confirmed the above point

In: Do people have to register a vital event it jireir place of residence?

INF4: No they can register wherever they like.
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Another matter of discussion in the fieldwork iviews was the establishment of a
new committee at the national level to increasecthwerage of registration of vital

data. This committee has an aim to increase collgiom between organisations
involved in recording data of vital events, suchtses Health Ministry and Forensic

Medicine, with the Vital Registry

In: Do they [involved organisations] collaborate withe Vital Registry?
INF4: Not really

In: Do they have to send these data to you, or ddhgwe to go and get the
data?

INF4: 1t depends on their workload and the distances lbbvious that they
do not leave their jobs to bring the data. Anywag, new committee still has

its own weaknesses

The interview found that low registration rates dae registration are perceived as
the main problems with this type of vital eventdification, particularly in the

remote areas.

INF4: Generally speaking, there are two kinds of proide late registration
and low registration. Late registration means tlggople do not come to
register in the designated time and low registmattake places when people
postpone registration until they need.it. For example, a baby is born in the
village and he does not need to have ID card umgilvants to go to school or
his parents want to have medical insurance..... Aay, W happens in the
southernmost part of Kerman province where there aery remote and
deprived areas with no access to the Vital Registiige. The same happens
for deaths. Many people do it just because of leggles such as inheritance

or salary otherwise they don’t do it.

On the other hand the Medical Sciences Universitjires different sources, such as
health facilities (private/public), Forensic Medtieiand the Cemetery Office, to send
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their death data to the Statistics Unit in the Hedletwork [117]. The interviews
found that these sources are required to sendatiaeoth specific forms deigned at the
Health Ministry. The process of data collectiowlifferent in rural and urban areas.

Rural areas

In rural areas, 86% of the rural population areeced by the Health Houses in the
main village or a peripheral village[112]. In themeas the death reports are sent by
the Health Houses to the upper levels in the rtaallities before sending then
onwards to the Health Networks of cities and fipdth the Statistics Unit at the
Medical Universities. This is illustrated in Fig. 13

The interview found that death data from main gdla are collected directly by the
Behvarz, whereas the data from the peripheralgeiaare usually collected by word
of mouth around the area, and also by conductipgriadical census. The following

discussion relates to the data collection fromyesral villages.

In: How are you informed of deaths and births in pkaral villages?

DCL1: This is a very small region so, all news is sgreaound the villages
and | will be informed. | also have to visit theripberal villages once a
week.

In: Are you able to make it to all villages coveredhmry health house?

DC1: In fact, this is a huge burden of responsibility.it is very difficult to

go to the peripheral villages.

DC3: There is only one peripheral village which is attad to the main
village so news is spread very easily. Also thesegens another source of
data for peripheral villages...There is a census at the beginning of each

year
In: How often is the census is done door to door?

DCO1: The census is done door to door every 5 yearsthitpopulation
information is checked every year based on fanidy f
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A proportion of rural areas, 14%, are too remotd aot covered by any of the
Health Houses. A remote area was defined belowgiméd from in an unplanned
conversation with one informant in the Medical $ces University:

{INF1: Those populations are living in places tlzaie not near enough to any health
centre. They can be a series of few houses or@grie or a cultivation land with a
family living there. They are covered by the molhlealth group to receive

vaccinations and some forms of family planning.}
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Figure 4.1: The procedure of sending data from theural areas covered by the Health Houses to

the upper levels

Statistics unit at the Medical Science
University
(Aggregation of computerised data)

Statistics Unit at the Health Network
(Computerising the data)

Rural Health Centres
Aggregation of paper form data

Rural health houses Rural health houses
Individual paper form data Individual paper form data
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Urban areas

In the urban areas, during interview | found ttregt iow of death notification to the
Medical Sciences University is more complicateddépends on where the death
happens and which services are used to bury theaded. Those deaths that occur
in the public hospitals, not maternal hospital, esported to the upper levels and
then to the Medical Sciences University. Deaths tia@pen in one of the maternity
hospitals in the cities do not report to the StatsUnit.

In terms of private hospitals, there is inconsisjein sending data from different
cities. The study shows that in one of the citiadar study some private hospitals
send data to the Statistics Unit while others omenot. The following quotation is

taken from the interview witbEAZ2 in response to the data sources.

{DEA2: the data sources are hospitals (only public htapi neither
maternity hospitals nor private hospitals), the eseny office, rural health

houses, urban and rural health centres, death teg@rganisation

Furthermore the study revealed that non-hospitathdein urban areas need to be
reported to either private doctors or Forensic Miedi in order to have a death
certificate issued, which is necessary to bury gsm® or to transfer a corpse to
another place. However, these two sources do maok the data to the Statistics Unit
at the Medical Sciences University. However, FoieMedicine analyse its data and
send a copy of the results to the Statistics Unihe Health Ministry annually. In the
interview with the informant in Forensic Medicirtenas mentioned that their data is
confidential. Also in a conversation | had in theaith Ministry it was mentioned
that Forensic Medicine did not send the data to Nfeslical Science University
because of their concern about confidentiality. Tdll®wing quote is taken from the
conversation with an informant at the national lameresponse to their problem in

death data collection.
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{INF6: lack of collaboration of forensic medicine as\{theelieve their data

are secret. They only send data once a year imtagrated form}
All deaths, regardless of whether they occur inoapital or another place, need
special services such as washing the corpse, geatirmmbulance, and carrying the
dead body to his home for a final farewell. Theemiews revealed that these
services can be obtained from private or semi prigarvices. However some of the
dead bodies may also be transferred to anothetidoc&or burial, such as the
deceased’s home town, using a personal vehicleandecessarily using all of these
services. From all mentioned services the only cgsirwhich send data to the
Medical Sciences University is the semi-private veer which is under the

supervision of the municipality.

{In: Do all cases use your services [burial services]?

DEA3: No there is another private company that provitles same services
for people who live in the other cities or subunteas without registering
[deaths]. Also sometimes people transport theiredsed relatives using
their own car and take them to their village forrial but in Kerman they

have to come here to access services to wash ang}bu

Further interview with relevant people confirmeattibthe only source of data from
cemetery offices is from the semi-private cemetdfige.
The data sources for each city is presented ineT4ll

Table 4.1: The data are sent to the Statistics Un#t the Health Network in each
city

Statistics Unit at the Health Network Sources of d&

city 1 private hospitals, public hospital,

Health Houses, and semi private
Cemetery Office

city 2 Non maternal public hospita

Health Houses, semi private

Cemetery Office
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The above results lead to the question of whethenetare any rules or obligations
for data sources to send their data. The follovdata was extracted from interviews
which reflected upon this issue:

{In: Is there any obligation from related organisatsoio send their data?
PM1: Theoretically, yes but the point is that if théy not send [data], we
can not do anything as there is no sandtion

4.1.2 Data handling
Data handling addresses how the data is processbaltao deals with the data. The

first issue will be answered through exploring foowing issues: data entry &
technology infrastructures, periodicity, accuratgata and guidelines on using data.
The second issue will be answered through expldrungan resources using results
reported in the resources section.

4.1.2.1Data entry and technology infrastructures

The interview with the informant at the Civil Retgis INF4, shows that the original
data are collected in written form and then compsee. The data are entered into
special software designed at the Civil Registrylehran and sent to the all other
branches. The deaths reported to the Civil Regiatey classified into 17 groups
based on ICD9classification [117]. In an unplanned conversattomas mentioned
that this software is not compatible with Officefte@re, and therefore it is not
possible to import the data into the Office softevarThe results of the interviews
found that the Civil Registry had adequate hardvear@ software in all levels with
internet connections with each other. The datararesferred through the internet to
different levels.

Regarding the Medical Sciences University, the rinésvs with data collectors
reveal the original mortality data are recordedspecific forms by Behvarzes and

ward secretaries in the hospitals, in the rural@én areas respectively. Thereatfter,

! International Statistical classification of Diseas Related Health Problems
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the data are integrated manually by the data cempifore being sent to the data
entry administrators. The data are then recordedlentronic form by data entry
administrators. Finally, the data are sent on ffogisc or CD to the provincial level.
All of the Statistics Units under the Health Depaht, at the local and provincial
levels, use the same software which is designettidoyiealth Ministry. It previously
operated in the DOS environment but since 2004 \a ppgramme has been
designed to operate in the Windows environment.idguthe interview with the
(DP1) it was stated that these two versions arecoaotpatible and that there are
problems with operating the old version. He/she tineed that the new version of
software has the ability to produce different réptrased on different factors such as
demographic factors

DP1: it is possible to have a record based on gendeye and other
characteristics.
However, an interview with one of the data entrynadstrators (EDA1) found that

she/ he was not aware of this ability.

{In: Is it possible to have a particular subgroup atal?
DP2:If we need this | have to calculate manually as theath registry

programme does not have theses facilities}

Also, some interviewees from the local and proahdéevels mentioned that their

computers have not been working for a while antri@sal support is lacking.

{In: are the data that are saved accessible?
DP2: No in fact the computer crashed one week agbreobody has come to
fix it yet. Another problem is that there are softuppy discs containing

previous data but none of them are labelled or esanbe openégd

Based on these interviews, it was also found tiae of these sections are

connected to each other through the internet.
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4.1.2.2Periodicity

The next point of interest of the results is howenfdata are sent. The interview at
the Civil Registry indicates that the data are sigep to be transferred to the Civil
Registry at the provincial level monthly. Howevéiist is flexible based on staff

workload. The following citation addresses how woftiata are sent form the lower

level to the upper level.

INF4: It depends on their workload; usually [data] asent on a monthly
base including total deaths according to gender. & send the data by

email to Tehran.

Regarding the Medical Science University the rasoft the interviews found that
although data are required to be sent regularlyjthiy, there is a delay in sending
the data.

The shortage of personnel, multiple responsieditof staff, undermining of rules by
experienced staff and inadequate knowledge atawerllevel are perceived by the

interviewee (DP1) as the causes of the delay.

DP1: ....we have to tell them [peripheral levels] in adee several times to
prepare these data otherwise they do not collal®betcause they have much
to do. You know, they are very busy with seveisgaasibilities. Also nobody
knows the importance of data collection. In genértddink young staff work
better as they want to prove their abilities whebeperienced people do not
pay too much attention. | have heard in other coaateach person works
based on her major and has responsibility in ormlg area while we have to

do lots of jobs.

In: Do the hospitals send their data regularly?
DP2: No we have to contact them several times to eageuthem to send
the data
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However based on my observation during the fielttwavould add that it might be
because of low data usage and problems with theagjeoand usage of computers as
well.

Regarding the demographic information in both oiggtions, it was mentioned that

identification cards are used to gain the inforomati

4.1.2.3Accuracy of data

When a death is reported this question might bedswhich sources are used to
extract information relating to the cause of dedth@ interview results show that the

government has introduced a standard form as théh deertificate. Based on the

document, the Civil Registry considers the causdeath as that documented on the
death certificate [115] Nevertheless, in cases @/laedeath certificate is lacking, the
Civil Registry relies on relatives’ testimony fdret cause of death [115].

In terms of the Medical Science University the imiew found that death certificates

are the main source of data for cause of deatharldan areas. However, the
interviews show that when a death occurs at hontieeiurban areas, a private doctor
can issue the death certificate. The doctor mighinkccurate in the cause of death.
Cardiac arrest was exemplified as a common erred as the main cause of death in
interview with (DP1).

In the rural areas, there is no need to have dadeatificate. However some villages
which have GPs might have death certificates issdedce, if there is not a GP the
causes of deaths are ascertained by a BehvarzZiollbwing extract taken from an

interview reflects on the Behvarz response on #terchination of cause of death.
DC1: there are two sections for cause of death: maimseaand grounded
cause such as delivery, infection, aging. Then w wn the form and send

it to the health network monthly...... but | do notwmnehat main cause is

DC2: Natural death, grounded death such as accidesmcer or something

like that and direct death such as natural death.
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Following data entry, it is reasonable to find wiitether there is any data checking.
In the interview with informants at the Civil Retis the possibility of errors
occurring and data checking were discussed. THewilg extract taken from the

interview reflects on this.

INF4: some mistakes are detected by the software and sbthem by the
data entry staff.... It is possible to correct errtwesfore printing a document.

After printing it is very difficult unless thereastyping error

In terms of the Medical Sciences University, it wasntioned that in the interview
with (DP1) that the software has an inbuilt abilityfind some of the errors. Also
manual checking by data compilers and some of #ia dntry administrators was

mentioned as another source of checking of datd JDE

In: Are the data checked for any mistakes?
DP1: Yes, for example, last year they ( the Statistiogt at the Medical
University) asked us to recheck for a record ob&thman with a diagnosis of

measles that was a mistake.

In: How do you check the records of cities?
DPL1:lt is very time consuming. We take a report aitis based on cause of
death, age and gender. We then check the compdedata if there are

weird cases based on age and cause of death.

Checking includes revising the data which has besetered by pencil before
finalizing by pen and recheck the data with deatiificates at the hospital before
sending to the Health Network. Also, data fromefiéint sources such as the hospital
and cemetery office are cross-checked before campitg to avoid any
duplication.

However, the interview found that regular checkiagnot conducted at different

levels.
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In: Is there any way to check the data quality?
DP2: No there is no way to check the data. We hawaxtept whatever they

send us

4.1.2.4Guidelines

During the fieldwork it was clarified that there & book at the Civil Registry
entitled “A series of registration rules and regulatioexplaining comprehensively
all information the staff needed. | could borrdwve tbook. It is used as the guideline
for registration of vital events. The book explagplicitly about the regulation for
registration including which data should be exedaind who is eligible to report the

vital events.

Regarding the Medical Science University, the witaw with different levels at the
Medical Sciences University clarified that therens comprehensive guideline for
data collection. Instead, when the Medical Scietdr@gersity needs certain data this
is asked by a circular letter explaining which safrdata the data collectors should
collect. My observation of borrowing certain ciraulletters show that the circular
letters might be misplaced in a wrong folder orresressed out.

In: Have you had any guidelines on how to collect s@dld data?

DC4: There are some circular letters as guidelines

In: What is asked in each circular letter?

DC4: They ask, for example, to extract some data franparticular

information source and then our head teaches ustbayo that

In: Do you have any book or guideline that shows tmeend data?

DCR1:No, we are asked to do so.

DCR2: No there are only some meetings held by healtivor& to tell us

whatever is needed.

DP1: There is a basic guideline and a guideline fomgadeting the death

certificate. | do not know if the guideline is dadie or not but as far as |

can remember it mainly explained the software.

PM1.: there is no definition or protocol.
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Dp3: No there is not

Lack of guidelines and mini set of essential dagendiscussed to be two of main
problems in the data collection system by onetherviewees, (PM1)
PM1: However | think in general our problem is worssgarding the data

collection as there is no definition or protocol

Furthermore, lack of a guideline could result ia tverburdening of staff.
The following extract from an unplanned discussiotih an informant reflects upon

this subject.

{INF3: Another problem is that other offices or upper Ilsvef the health

system ask us to calculate some statistics or peegata but they are not in
the same format. It makes our work hard as it iiadilt to find different

formats of data and calculate different statistics

Also it causes extra work for data collectors. e Tilterviews with data collectors in
the hospitals revealed that they have to send ftgrtata to the Statistics Unit at
the Health Department, and the Statistics UnihatTreatment Department. Health
Houses send death data through two forms: the ¥ijaiorm to the Development
Network Unit, and a Health Ministry form to the &dtics Unit. The Cemetery
Office send death data to different destinationsgudifferent formats, including the
Statistics Unit in the Health Network, the StatistUnit in the Treatment Department

and the Civil Registry. The data sources for eathare summarised in Table 4.2.
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Table 4.2: The data sources and the report forms feeach data collector

Data Collectors Death Reports Forms Destination
Rural data Vital Zij development of health
collectors network unit

Statistics form health department
hospital data Statistics form Health Department
collectors

Mortality form Internal committee

hospital

Hospital mortality form Treatment Department
Cemetery office Statistics form Health Department

Civil Registry form Civil Registry

Death certificate treatment department

4.1.2.5Resources

Resources are considered to be one of the mainreetgnts for a data collection
system. Up to now the procedures that are undertaketwo organisations were
discussed. Now it might be of interest to know Veetthere are enough resources to

maintain the systems.

In terms of human resources, the results of thervidgw at the Civil Registry show
that there are a few people with a background atissics working in the Civil
Registry. However, there were no experts with daayogy or epidemiology
backgrounds. In the interview, the number of expevas not mentioned as a
problem. Instead, an unplanned conversation withajrthe members of staff with a

statistics background pointed out that there fie Igtatistical demand in their job, and
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if she/he had another degree it would not makediffigrence as there is little data

analysis performed.

The Medical Sciences University has many problemsuman resources including
shortages in the quantity of staff working in datdlection /processing and having
responsibility in multiple areas. The following §ea gives an account of the variety
of responsibilities the staff have besides the daligction.

In the rural areas the data collections are unkientdoy Behvarzes who have many

other responsibilities including health care deiwve

DCO1: We do all health works including environmentahlie, family health,
family planning and vaccination

DOC2: Family health and family planning, providing cafer pregnant
women and for[ children] less than 5 years old yiesnmental health,
mental health, schools’ health and many other #@etw

DOC3: We have lots of responsibilities including famijglanning,
vaccination, pregnant women care, child care, sthmalth, environmental
diseases and so on all of them are recoded in tlegg®oks. The monthly
data are contagious disease, health school, fapldypning, pregnant women
and vaccination. The vital Zij data are reportecgvthree months

It was confirmed in the interview with one of thalipy makers
PM1: Another problem is the Behvarzes. In fact, we ritl consider their

abilities and only ask them to do huge health #cdis:

When it comes to the urban areas there are saffengirking as secretaries in the
public hospitals to collect and send data to thpeupevel. These staff have other
responsibilities as well, such as patient admiss@md discharge, and requests for
medicine. The scarcity of staff was more pronounaethe private hospital. Data
entry administrators stated further responsibgitseich as helping other sections to

type and enter their data. This was confirmed bypengsonal observation as | found
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them busy with other responsibilities during théemiews or facing difficulties

when | wanted to make an appointment for the imegrv

DP1: there are huge amount of tasks we should do sischdministrative

jobs, family GP plan, health data, the health perssl employment work.

Dealing with a patient’'s needs and clients weretroead as the main priorities for
those who have many responsibilities beside tha datlection. The following

extract taken from interviews with different resgents shows their job priorities.

DC1: Pregnant women’s control and vaccination

DC2: Childcare and family planning are the most impattanes

DC3: | would say the most important one is maternakca

DC4: obtaining a patient’s information before dischargthe next priority
would be paperwork related to the patient's disg®rthen requesting
medicines for a patient from the Pharmacy

DC5: Patient’s discharge is the most important onentregjuesting medicine

from the pharmacy

The second problem is scarcity of experts dealiity the data. This study found
that there are very few people with the appropraat@demic degree working in the
data collection system in the Medical Sciences Elsity. The limited knowledge of
staff working in data collection areas about thgamiance and utility of data is
perceived by one of the informants in the interviass one of the cause of low
accuracy of data.

Additionally being jobless after the end of the waaot with the Medical Sciences
University and the high turnover of staff are dssed as other difficulties in the

interview.

{Dp3: when they (the staff) realise the importance athdhey are replaced

by somebody else}
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The interviewee (DP1) stated her/his frustratioa thuthe mentioned problems.

DP1: ...... but it [data analysis] has not been done ystaduse my job does

not have a clear position

Another matter is providing appropriate training tbe staff. The interviews show
that the only group receiving training about datfiection is Behvarzes. They learn
the strategy of data collection in addition to thather responsibilities in the Behvarz
School. They also have monthly meetings with tlealth Network, where they are
informed of any changes in the routine. The Behvamdergo a training course.
However the other respondents report that therenbadeen any such training on
data collection/usage for other staff before conueimentheir job or during their
work. They pointed out that they learn the routiyetheir working experience or by
the help of an experienced colleague. Neverthelagspbservation during the field
work found that it was not easy for new staff todfiexperienced staff with time to
spare to ask questions about the task. This coatpéilem to use trial and error for
some tasks such as working with the software. Bepandents stated that they are
informed of any new requests or changes by a @rdetter. The following quote is
taken from interviews with different levels on tissue.

In: Is there any educational course for data collestisuch as the way to

collect, periodicity and where you should sendda@a?

DOC1:No there has not been [a course] about data cdilbec,no we did not

have such courses but if there is any new circldeter on any changes in

vaccination, for example the measles vaccine tsé@ administered at age

9 months and 18 months. Recently it has changeti6tgears and in turn its

reporting form has changed. A training course hasrbheld to explain it

In: who said to you to send the data like that?

DC1: In our training courses in Behvarz instituticend in retraining

meetings

In: What do they teach you?

DC2: It is about our routine work or any changesclsuas change in

childcare
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In: Have you had any training session on data «biéen?

DC4: No, | did not. | have learnt it while | was kmng.....

In: Have you had any training course before yartsd working?

DEAL: No | have learnt empirically

DPI: | could learn from her [her colleague] how teork with the software.

When she left here there was nobody to do hergoh fvhile. Then | had to
take this responsibility.

DCOL1: There has not been any training session atkww even in the

university courses. We have to learn all our resplaitities from other health

staff or empirically

In: Have there been any training courses for datdlection held by the

ministry?

PM2: For data collection no but when there is aba in programmes they
inform us

In: How about data analysis?

PM2: Not at all

In terms of financial issues the interview findsnghow that there is no specific
budget devoted to data collection and processitigeabedical Sciences University.
Indeed, data collection and processing are undammtakd addition to other

responsibilities.

4.1.3 Data usage
This section is going to discuss the issues thataffect data usage including data

analysis, data availability and storage. Then tesults of the interviews with
different people, policy makers and people who deigth data, give two different

perceptions of inadequate data usage.
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4.1.3.1Data analysis

The interview with the informant at the Civil Refgis shows that the software has
the ability to produce cross tables of total dedikibuted by certain factors such as
age groups, gender, place of residence, and cdudeath. The data (births and
deaths) are also categorized as current eventdelaged events. Current events are
those which happened within the current year, aelkdyegd events represent the
events that happened in past years but were nistesgd until the current year. The
interviewee mentioned that there are seasonal qatlans of vital events published
by the Statistics Unit of the Civil Registry in Trah (a sample of this was made
available to me). These publications include thaltoumber of marriages, divorces,
births and deaths that happened in the countreddoy province, as well as some
graphs indicating the changes that have occurrezbimparison with the previous

year.

Regarding the Medical Sciences University the inésws with people at different
levels found that there is little analysis donetirmly at the provincial and none
done at the local level. In addition, interviewsttwihe data processors found that
there is an annual analysis and publication of alibytdata for each province; this is
carried out in the central office in Tehran. Thels¢a were based on the different
provinces and categorized by different demograjémtors. This report was made
available to me, and is otherwise only availabléhtuse in the health system, not the
general public. There is no publication at the pronal level.

{In: Do you apply any statistics to the data?

EDAL: No statistics are calculated in the deputy foaltie}

In: Are the results of analysis sent to the cities?

DP1: No, if it is needed we analyse the data for theintdhas not been done

yet ...cities can not do it.
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4.1.3.2Data availability and storage

In order for me to obtain the data from the Civddistry it was necessary to have a
authorisation letter from the head of the Civil Béy organisation. My personal
attempts of data extraction and the informatiomedifrom interviews show that
individual data are accessible to authorised stalff. If somebody requests the data,
only the aggregated forms of data are availabtemy study due to some technical
problems | had an unplanned trip to Tehran in otdeobtain additional data that

were not available at the provincial level.

When it comes to the Medical Sciences Universityes@roblems about data storage
were pointed out during the interviews or were obsa during the field work. In an
interview with one of the data entry administratatswas noticed that they also
receive data from the maternity wards on live sirtHowever these data are stored
away without use of a proper filing system and wem used or even really
accessible. The following is extracted from themtew with DAE4:

In: Do you collect any data on live births?

DEAA4: There is a form to send the data from maternégtees but it is not

routine and these forms are piled here without gmgi any statistics

analysis
In my personal attempts to obtain the data and fiaerviews | found that each
office has its own storage method. Most of the temitdocuments were stored in
folders/ binders and some of them were misplacetdarwrong folders. Therefore, it
was difficult for both the staff and me to retrietbee data. This was perceived as a
major problem by one of the data processors. Shedimrged out that in order to
calculate statistics they themselves have to firel data from different files from
different units, which is very difficult because mor filing methods. In an interview
with one of the data processors it was discussatdthiere was drawer full of floppy
discs without labels. She/he stated that many edelfloppy discs can not even be
read and she/he does not know what sorts of datasaed on them. This extract is
taken from the interview about this issue.

{DP3: ....Another problem is that there are some floppgsdfsom previous

data and none of them have labels or even can beemp
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....the offices have only crude data and | have $emlall their files and

finding the required data - that is a very touglh jand very time consuming
as they have their crude data that makes me seauaty files to find the
relevant information and then extract the neededaddlowever if they need

a statistic | have to calculate it for them usihgit data.}

Regarding the accessibility, my personal obsemmatiound that the data are
accessible only to authorised staff and are avail&lthere is a formal letter granting
permission from the deputy for health or Chanceltérthe Medical Sciences
University.

Data extraction also needs collaboration from ttedf 40 produce the data. My
experiences of gaining data show that the avaitglwf data is not easy either in the
Civil Registry or in the Medical Sciences Univeysit

In both organisations the type of software usechtndling data was changed over
the time. The data relating to the two first yeairshe study were difficult to access
due to a shortage of the new staff members’ knogdembout the primary software
or due to technical problems. Therefore a partaiadvhich was saved in the old
software was neither accessible nor available witkelay.

In addition making the requests for data are nell veceived by staff who were
already overloaded by other responsibilities andghtnperceive this as an extra job.
Regarding the cost of data availability, thereascharge for those who need the data

in both organisations.

4.1.3.3Interviewee’s perception of data usage

The data usage from the Civil Registry is outsiue $cope of my study. Hence, my
results on data usage apply just to the Medicaries University. No data analysis
at the provincial level is concerned with whethkee tata are used for decision
making. The role of data was discussed in the vigess. The respondent PM1
described the data usage in the budget allocafiba.PM2 and PM3 perceived the

importance of data in planning their activities.
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However they mentioned that there are some probiemsing the data in decision
making. The intervieweBML1 stated more fundamental and general problems which
can affect data usage. The second &M2, considered the root of problems in the

upper level of system.

{PM1: Our system [health system] is not an organisedesysand data

analysis is not carried out. In fact there mustéeensitive and organised
data collection system but there is not.

The health data are not used effectively. We dg dally routines without

any long term plans. However, even if there idaan phere is no budget. In
general there is no written plan.

However | think in general our problem is worse sidering the data

collection since there is no definition and protbcdlso private doctors do

not have sufficient information about societal tieao they are not sensitive
enough to report the required cases to the deprtidalth}

PM2: Well as you know we have problem [in data colledtia non-disaster

situations let alone in the disaster situationsl. iiave the data and | want to
plan our activities based on data there is no gudee to apply the data due
to such executive problems as no support and ngdiudnyway, problems
should be resolved from the upper levels. It isthating since you think you
cannot do anythingYou think you are doing your best and doing your jo
with a high accuracy but when it comes to decismaking nothing happens

which can be very frustrating....
The problem with data usage can also be due tdotheaccuracy of data. The

following extract from the interview illustratesetthesitancy of the interviewee in

discussing data quality and reliability

{In: How long does it take to receive the data?

PM1: [Ironically] Which data do you mean!¥
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However an expert depicts another picture of lovagesof data in Iran. The
respondent argued that lack of familiarity of hleattangers with statistical methods,
unreliability of data and the frequent changingnudnagers before they have the
opportunity to be aware of the importance of data #he biggest obstacles to
improved data utility. She/he listed a range ofbyemns that she/he perceived to be
implicated with poor data usage which are citedvwel

{Dp3: There are three main problems regarding the hedlita in Iran;
firstly, some of the authorities do not know theportance of health data,
another group know but they do not know how totheen , the third group
know how important are health data but they can trost the data.
Concerning the coordination there has been somedawation but it is not
complete or sufficient

In: In general what do you consider the problem in daitection?

Dp3: They can be listed as the following:

> lack of coordination between different offices ardanisations
resulting in parallelism which in turn leads to viiag time, wasting money
and inaccuracy

> Lack of a correct conception of data and lack gimart from the
authorities because they always are changing sovitvey became aware of

the importance of data they have to leave theiitjprs

> Lack of a standard or framework plus lack of deiom for
statistics

> As each office collects its own data there is datiaim

> Lack of a central place responsible for overallalat

> Lack of a book defining health statistics

> No quality control process

> No making decisions based on health data

> Shortage of the expert people

> There are many software options but none of them a

compatiblé
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Regarding the above results the interview with ohéhe policy makers highlights

that she/he does not know the implication of th.da

{PM3:{ the data are very important in health planning suaf using
maternal mortality to calculate child mortali}y.
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4.2 Results (2): Earthquake and data collection

The results found that there are many limitatiofiscang data collection after the
earthquake. These limitations are rooted in basablpms within the existing data
collection system and a lack of co-ordination bemvéhe groups collecting the data,
including national and international aid groups tth@ovided help after the

earthquake. Here are the details of results.

4.2.1 Recording of immediate deaths after the earth  quake
The Medical Sciences University and the Civil Réy had different accounts

recording the immediate deaths happened by thegeke.

Based on the interview with INF4 in the Civil Regysafter the earthquake the Civil
Registry reacted quickly to register the deathestablishing temporary branches of
the Civil Registry in different areas of Bam. It svalso mentioned that registration
was encouraged by the government by offering aanmdty for registration. It was
discussed in the interview that if all family memdbdied any relatives or neighbours
could report the deaths. Double registration argistetion of an alive as having
died were mentioned as the problems with this sgoregistration. The following is
taken from the interview with the informant, INF4 ihe Civil Registry upon this
issue.

In: Is there any unregistered cases [of deathstdusarthquake]?

INF4: No, we begin working [registration deaths] dhe day 3[after the
earthquake] in 7 parts of city

In: Who did register a family death if all the fdynmembers died over the
earthquake?

Those who were beneficial to their inheritanceitlid

In: So as far as | understood those people weretigal to their inheritance

come to register. Is that true?
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Yes and also they receive an indemnity to regititer deaths from the

government

In: If a distant relative come then what happen?

According to the rule everybody even neighbour matify a death but | do

not know if they could receive indemnity or notitawas not given by vital

registry. Regarding the registration there were sgmoblems such as double

registration, and registration of the living as tdead

On the other hand, the Medical Sciences UniveiBitgtrates another picture of the
effects of the earthquake on the data collectictesy. From the interviews it was
found that the Medical Sciences University missetitbbose data of deaths happened
immediately after the earthquake. This was dubeduge effects of the earthquake
on the health care system. Almost entire equipraadtwork place were destroyed.
The respondents stated that it took time to hgviaee to work and equipment to use
for work. Also it is reported that the priority data collection was changed from the

prior routine after the earthquake.

{DEAZ2: There was no place to work in. the first datalected were the daily
hospital activities including admissions and disgfes. The routine work
started in 6 months after the earthquake. Computene available from the
next September which is 9 months after the earttgua

{DCOS5: the recording data was not accurate and some dimwe had to
estimate the data which was mostly the number ofiggion; there was no

space to record the data, all patients’ files wdestroyed under the debis.

4.2.1.1Cause of death

Regarding the death certificate, it was mentionkdt tthe magnitude of the
earthquake was such huge that hinder any legaldidres such as issuing death
certificates. The follow are quoted from the intews regarding the possibility of

having a death certificate issued after the eaekeu
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{INF2: the number of deaths were very high and mostaerhtwere unknown,
even there is no reliable total number of deathser&é was no possibility to
examine deceased people. Most of the Corps trappddr heavy debris so
there was possibility of having stinking corpsés addition, because of
severe tragedy of the situation nobody thought abegal matters resulting
from not issuing the death certificate. Even therere some cases that
inquired about a death certificate for someone @isethe legal process then
it was cleared that the person was alive. People wkeded to transfer their
deceased relatives to other cities were the onbups that requested death
certificates}
Also during the fieldwork | realised that the eaudbke deaths data at the Civil
Registry are recorded as the accidental deaths Mieans that they include any
other accidental deaths such as car accident, pog@nd suicide. An unplanned
conversation with an informant in the Civil Regystevealed that even 2 years after
the earthquake people were still registering deathiseir families. This is confirmed
by the numeric results at the Civil Registry in Teat.3.

Table 4.3: the frequency of Accidental, Poisoningnd suicide deaths before and

after the earthquake in Bam

March 2001 | March 2002 | March 2003 March 2004 March 2005 | March 2006

to March| to March| to March| to March| to March| to March

2002 2003 2004 2005 2006 2007
earthquake

143 144 23615 5829 342 242
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4.2.2 Ongoing data collection after the earthquake
This section present the results on reporting the earthquake deaths including

deaths happened in medium and long term afterattbguake.

The interview shows that the special presence eQivil Registry in Bam after the
earthquake last for three months then they got bathe routine.

On the other hand, the interview at the Medicalversity found that following the
earthquake the native health staff worked with Re&wbss organisation for a
considerable time. During this time they did nohdelata to Kerman Medical
Sciences University. Initially, the data were ctadte at the Red Cross organisation
was in English and then Farsi, official languagdran. They also pointed out that
due to the extraordinary nature of the earthquedeeHealth Network was kept busy

with contagious diseases.

In: How long did you work in the temporary shelters?

DC6: about one year, then other temporary shelter pmdRed Cross
Organisation supervision] was used

In: Did you collect any data at that time [after earttadge]?

DC6: Yes there was a loghook for every activity b patient’s file was
mostly in English...

In: Did you have any connection with health networloider to send the
data?

DC6: No, at that time.

This was also confirmed by other interviewees.

DCO2: There were log books from Red Cross organisatian were initially
in English and then Farsi....When the Red Cross eritdedctivities we
handed in their note books.

DCO2 We did not work with the health network. We wonkeétith Red Cross
Organisation so we did not send any data to thdthewetwork. In fact they
were very busy with contagious diseases so theliFdfeialth Unit was not
very active.... From December 2004 the condition rretd to normal

[sending data to Kerman Medical Sciences Univelsity
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In: Were maternal deaths reported after the earthquates?t mandatory?
PM2:No, it was not mandatory after the earthquake,reheere not any
reports of maternal death, well, ummm, | do notvkmoaybe they [the health
staff] were too busy to report them [maternal dehth

In: How long after the earthquake were the data cadlecesumed?

PM2: We were very upset. We lost our liaison [the nifielworking in family
unit in Bam]. All staff died, the only person whorsved was a health
administrator. In practical terms there was no lirffkinding a replacement
was difficult for me. In general it took 1 to 1.8ay to replace her. For that

period our plans were suspended.

Also changing the role of the Medical Sciences drsity from the supervisory to
the supportive was perceived by one respondemaber obstacle for receiving the
data.
PM2: After the earthquake we had a supportive not super role, and
health services were provided mainly by other coestand cities. They were

not responsible for sending data to us
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4.3 Results (3): Maternal mortality data collection at
the Family unit

The results of this sub chapter are based on temsaiT he first one is data extracted
from a book published by maternal mortality comasttused as a guideline for
maternal mortality data collection and follow uphl& the second one is the results
extracted from the fieldwork. There are discrepesdietween what is required to be
done by the committee and what is really done. &ample, some of the data
sources are not aware of reporting maternal deatesntly to the Family Unit. In
addition, maternal deaths were defined differebtfythe interviewees. The detailed
results are presented below.

As mentioned the following information are extratfeom the book which is used as
the guideline for data collection. This book is weromprehensive and easy to
understand. However during the fieldwork | realisieat this book is not available in
all centres which might deal with maternal deathd eeporting them. The decision
to collect maternal deaths exclusively by the Fanbinit was developed by a
maternal mortality committee. [116].This committaens to decrease maternal
mortalities by investigating any death which migkta maternal death. These deaths
are asked to be reportesgently. The following sources were identified as data

sources by the maternal mortality committge 6]

A) In the provinces in which there is a system of déog deaths, the Statistics
Unit has a list of all deaths of women aged 10 Qoyéars old due to any
cause except accidents, as reported by the Famityof/the Health Network
[116]. The peripheral health staff investigate thaternal deaths that have
occurred in the home setting by interviewing thatrees [116].

B) If maternal deaths occur in the hospital, the imgrgnanager or supervisor
has to report it immediately to the health manager the Health
Network[116].

C) Any maternal deaths in the rural areas are to perted by Behvarz, the
doctor in the rural health centre or any residéytphone or filling the form

immediately. [116].
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D) In urban areas the private medical offices, diffiererganisations, urban

health centres and unofficial people are to refi@tdeaths [116].

However the results show a difference between Wieaguideline suggests and what
actually is done.

The data drawn from the interviews with those thatntain the data indicate that the
main datasources in urban areas are hospitals (maternalsyyaadd in the rural
areas it is the Health Houses. It was also mentidhat in remote areas maternal

deaths are reported by the health staff who \hgis¢ areas for vaccination..

PM2: The sources of data in urban areas are mainly halspand in the
rural areas Health Houses covering most of theag#ls.... some maternal
deaths are uncovered when their fathers ask fosigiged artificial milk

from the Family Unit in their cities.

In: Who informs you of maternal deaths in uncovene@hs?

PM2: A group of health staff [called mobile health §tafre supposed to go
to these areas to do children’s vaccination; wedmee aware through these
health staff

In: So do you think you have all of the data on matlelleaths?

PM2: No, in fact in the hospitals, maternity wards dhe only wards are
being aware of reporting maternal deaths. As a ltedfi there are any
maternal deaths in other hospital wards they mai b® reported to us....
Also in many of urban areas the coverage of heagtitres is not enough and

we can not be sure of having all data.

Further interviews with relevant persons workinghe general hospitals that do not
have maternity wards confirmed the report of notdsgg data on maternal deaths.
These sorts of maternal deaths might happen widklay after the delivery in the
non maternity hospitals/wards.

In: How is the death data of child and maternal motyatiollected in the

hospital?
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DCO5: We do not have any maternal mortality but weehetvild mortality

Also an interview with an informant regarding thebile health staff, providing
vaccinations in remote areas, found that they a@esed for resources by having a
limited number of staff.

{In: Is there any limitation for your mobile team tmver particular

population?

INF1: In fact it is necessary to consider the populattmmposition and plan

to provide the target areas with necessary cares then send our team but

we have only one mobile team so we can not dopepty}.
Furthermore, reporting maternal deaths was noteperd as an urgent requirement
by a group of respondents, as it is suggested dydmmittee. In fact, if there is a
maternal death it is reported along with other lae#d the Statistics Unit.

In: Is there any urgent report for any deaths?

DC1: Yes for children

In: Do you report any information earlier than a mbft

DC2: No

In: What happen if somebody such as a child or a matiesf?

DC3: We report it to the Health Department in the nidytforms and

Network Development Unit by the Vital Zij

In a conversation | had with one of the staff wogkiin the Family Unit it was
mentioned that they check their data with the ViZaldata annually to find any
missed cases which are reported through the Vital Z

Another matter of discussion was the classificatiba death as a maternal death.
The maternal mortality committee had adopted tleemal mortality definition
from ICD -9, which is defined as a death duringgm@ncy or during 42 days after
the delivery. This does not take into considerati@mother’s age, gestation period,
or type of birth as a contributor to maternal mitsta Also, the cares provided
during pregnancy are not considered in relatioprtdolems in birth. [116].
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However, during the interviews different descripgo were given by the
interviewees. The following definitions of matermalortality were given by the
interviewees, in different levels of data colleofforocess.
PM2: Deaths during pregnancy or 42 days after pregnabegause of
pregnancy or its outcomes
PM3:. death of women because of pregnancy which happehethg
pregnancy or 40 days after delivery
DC1: A mother’s death due to delivery or after delivery to 4-5 days or
may be 1 month after delivery for any cause evearaccident but if she is
pregnant and has a car accident it is not materdaath. Abortion is also
considered as a maternal death.
DC2: Maternal deaths are deaths during delivery or 4@¢siafter delivery
for each cause even cancer.
DC3: Maternal deaths happen during pregnancy or 40 dafysr delivery
because of abortion, bleeding, eclampsia or inéecti
DC7: Any maternal death during pregnancy or 42 daysr afedivery
{DCO1: Any maternal deaths happened at pregnancy/ deliger¥ months
after delivery because of problem related to premyasuch as bleeding or
eclampsia}
{DCO2: Maternal deaths because of pregnancy during pregynam 42 days
after delivery}
{DCO3: Deaths because delivery such as bleeding, highdblo@ssure,
abortion but not accident. }
{DOCH4: If a mother dies due to pregnancy during the paatcy/ delivery or
40 days after delivery such as pre eclampsia/ eotan or injury is
considered as a maternal death. The accidentaleatld secondary to other

reason is not maternal death}:
Also in the Forensic Medicine department there as specific classification for

maternal deaths.

In: Do you investigate any maternal deaths?
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{INF5: No it is Health Network responsibility. We do imatve any category
as maternal death.... For example, if a woman diex akelivery because of
infection we would say cause of death is infecaod do not classify the
death as maternal or whatevgr

Another important point is that the aim of the comtee is identifying maternal
deaths in order to recognise the factors might @ato with them and ultimately
reduce maternal deaths. The interview with PM2 ébtivat the reports on maternal
deaths are investigated and if there is any flamfpersonnel they will be punished.
The interview mentioned they do the best to fing tiluth cause of death then she/ he
mentioned that there was a maternal mortality cebeh happened because of

shortage in health care provision but the meditalfas falsified to cover the truth.
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4.4 Results (4): Exploring mortality data

The previous sub —chapters provide views on moytdata collection in general and
maternal mortality data collection in particular iran. Also it was pointed that
maternal deaths due to factors such as changing soonomic factors , the policy
and willing too old and too young parents to haabybis expected to be changed.
However upon to previous chapters and differenciian@éomethods are used for data
collection and processing inconsistency might beeoled. This are examined in this
sub —chapter. The results of the estimation ofemal mortality ratios from
different sources present inconsistent picturess ifttonsistency is found in both of
the denominators and nominators. Also, the resiltsase matching show that the
data collected from two different sources autharis®@mmonly by the Medical
Sciences University are not consistent. Additicggdloring on the mortality data in
disaster and non disaster cities reveal that thensistency is not limited to the
maternal mortality data. Indeed, there is consialerdifference on the total mortality
data reported by these two organisations in bdtbsci More details are presented

following.

4.4.1 Maternal mortality ratios
The results of the interview found that higher higtk pregnancy might be expected

after the Bam earthquake. This is due to not oh& general effects of a natural
disaster on the health care system and socioeconsituation but also some
changes on the contemporary policies. These atadimg changing the policy of
health care provision and changing governmentatptb encourage young women
to marry. Also, willingness of parents lost theildren at the earthquake to have
new babies, and high immigration were mentionedtlsr contributory factors. The

following extract taken from the interview reflectgon this issue.

PM2: Regarding maternal health, after Bam earthquake tain concerns
has been; first, young people are encouraged [k®/ gbvernment] to get
married. As a result, there have been many younthen® under 18 years
old. In addition many of the older mothers with lle@roblems such as high

blood pressure, diabetes, heart disease had last tthildren during Bam
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earthquake. They want to have more children andefbee they become
pregnant. The next was rushing pregnant women fuanal areas to Bam
city for delivery due to the free health facilitipgovided by Red Cross
organisation for the population in Bam. This inruresulted in increasing

the number of deliveries .......

In order to find out whether there are any chanigematernal deaths maternal
mortality ratios are calculated. The result shotat tthese data sources produce
different patterns of mortality ratios over the érffigure 4.2).

There is a remarkable difference in maternal mitytahtios in the year of the
earthquake and the year after the earthquake bettvee data sources. While the
Civil Registry shows the highest maternal mortaligtios at the year of the
earthquake, the Family Unit shows the second lowatsbs in the period under
study. However, maternal mortality ratios are vieigh at the Family Unit the year
after the earthquake. Surprisingly, the Civil Rty presents one of the lowest
numbers of maternal ratios in the year of the emidke. These contradictions can
be traced back to the inconsistency in either teochinator or the nominators or
even in both of them. Therefore the data whichusesd for calculation of maternal
mortality ratios are explored and compared in Tab#e The data indicate that live
births recorded at the Family Unit are significgritigher than those for the Civil
Registry over the period under the study. Matemmaidtality numbers are also higher
in the Family Unit in comparison with those of @& il Registry, with the exception

of the year of the earthquake which was two forftmmer and ten for the latter.
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Figure 4.2: Pattern of Maternal mortality deaths pe 100000 deaths according
to the different data sources (the Civil Registrythe Family Unit) in Bam from
2001 to 2006
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Table 4.4: Maternal deaths, live births and matern& mortality ratios in Bam

based on different sources, the Civil Registry anthe Family unit, from March
2001 to March 2007

Source| year 2001 | 2002 | 2003 | 2004 2005 2006
of data
> Maternal deaths 0O 1 10 1
.‘% Live births 2479 2616 2562 2575 3466 3948
%) Maternal 0 38.23 | 390.32 | 38.83 | 28.85| 75.99
5 mortality ratio

Maternal deaths 0 3 2 5
':t_é) Live births 5075 4771 3258 3590 4543 553)
> Maternal 0 62.88 | 61.39 | 126.58| 66.03| 54.18
E mortality ratio
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4.4.2 Case matching of individual data
Because the data at the Civil Registry is not abédl in individual forms a cross mach

checking to check if these two organisations hamwed the same deaths is not possible.
However, it still is interesting to know if diffené organisations produce different results or
the data are not consistent in the same organisafio address this question, the data from
the Family Unit and the Statistics Unit which arettb under the same organisation, the
Medical Sciences University, are matched. Datahat Statistics Unit are available for 3
years in individual forms. Therefore, the datanfrthe Family Unit and the Statistics Unit
from 2004 to 2007 are matched case by case basth@ a@ommon factors of recording.

The total number of deaths in the Family Unit iswltile it is 8 in the statistics unit. These 8
deaths are reported in both sources. Age, resiolese and date of deaths are recorded
commonly in these two sources therefore they asmeed to find out whether they are
consistent with each other. Table 4.5 provides sorf@mation on the number of cases

which are not matched from these factors

Table 4.5: Factors not matched in mortality data amng the two systems (family
unit and statistics unit) in Bam from March 2004 t02007

Factors Cases
Age 3
Date of death 4

Resident place

4.4.3 Examining total deaths in two cities
The findings acquired up till now trigger this gties; whether these variations are

observed just in Bam or maternal mortality. Heribe, total deaths distributed in

different subgroups from a non earthquake city flas are examined in Table 4.6.

137



Table 4.6: Age group, sex and resident place disbution of death records based

on the organisations in Bam and Jiroft from March 204 to 2007

Total Jiroft Bam
Organisation Civil Medical Civil Medical Civil Medical
Registry | University Registry Sciences registry Sciences
University University
Age group
Stillbirth 0 126 0 65 0 61
0% 2.7% 0% 3.8% 0% 2%
<5 years 96 479 28 140 68 339
2.3% 10.1% 1.6% 8% 3% 11.3%
5-25 563 743 259 322 304 421
13.8% 15.7% 14.4% 18.4% 13.3% 14.1%
25-64 1486 1657 572 560 914 1097
36.3% 34.9% 31.8% 31.9% 39.9% 36.7%
>64 1944 1737 937 666 1007 1071
47.5% 36.6% 52.2% 38% 43.9% 35.8%
Total 4089 4742 1796 1754 2293 2991
100% 100% 100% 100% 100% 100%
Sex
Male 2737 3096 1192 1202 1545 1894
66.9% 56.3% 66.4% 68.6% 67.4% 63.4%
female 1352 1646 604 551 748 1095
33.1% 34.7% 33.6% 31.4% 32.6% 36.6%
Total 4089 4742 1796 1753 2293 2989
100% 100% 100% 100% 100% 100%
Resident Place
Urban 2542 2444 1496 1018 1046 1426
62.2% 51.5% 83.3% 58.1% 45.6% 47.7%
rural 1547 2299 300 735 1247 1564
37.8% 48.5% 16.7% 41.8% 54.4% 52.3%
Total 1547 2299 1796 1753 2293 2990
37.8% 48.5% 100% 100% 100% 100%
Total deaths Recorded 4089 4743 1796 1753 2293 2990
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The results indicate inconsistency among the datdyzed by the Medical Sciences
University and Civil Registry in the non earthquality as well. The striking feature
of this table is the difference of results basedhenage groups and resident place. In
both cities the number of deaths is recorded asiyqeople, under 25 years, are
higher in the Medical Sciences University than e tCivil Registry. This is
particularly pronounced with the stillbirths andden 5 years old. However, there is
an opposite picture of recording for elderly peoplé¢heses two data sources. The
Civil Registry recorded more deaths of people &Eand particularly over 64 than
the Medical Sciences University. Another noticeabfterence is the deaths reported
from the resident place. In both cities the MediSalences University has higher
records of deaths from the rural areas than thd Begistry. These inconsistencies

could trace back into the way these systems arkimgpr
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Chapter 5  Discussion
The aim of this study was to explore the usefulrdstata collected routinely in Iran

to monitor the effects of a natural disaster. A edixquantitative and qualitative
research approach was used to achieve the aimndistencies were noted in the
numeric data which indicated that there was a prabdith routinely collected data.
However, the quantitative research methodology nedasable to tell us which one of
the two data sources was problematic or which satiace would be more reliable to
be used for research or policy making. The qual#atesearch approach provided
tangible knowledge of both systems. This was veipfil to understand the systems
and to interpret the differences noted in the nucn@sults that were obtained from
the target organisations.

This chapter has five sub-chapters: data captuay Handling, data usage, data
collection and earthquake, and maternal mortakttyaaollection. In the data capture
sub-chapter, the qualitative results are useddouds the numeric results. The data
handling chapter discusses the data collectiongohares at the Civil Registry and at
the Medical Sciences University. The problems #merge following an earthquake
are discussed in the fourth sub chapter. The laapter, maternal mortality data
collection, gives specific attention to the datdlemtion of maternal deaths at the

Family Unit.
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5.1 Data capture

5.1.1 Maternal mortality ratios inconsistency (non-  earthquake
year)

Maternal mortality ratios estimated from the daaengd from the Family Unit of the
Medical Sciences University were higher with theception of the year of the
earthquake.

The inconsistent results of estimation of matermalrtality ratios triggered an
exploration of the denominators and numeratorsthurscrutiny showed that both
the denominators and the numerators were diffea¢rihese organisations. This
could be due to the difference in data capture atthexplained in the following
paragraphs

Higher reports of maternal deaths at the Medicakr®es University might be
explained by three main factors.

Firstly, different methods were applied for deattification at the Civil Registry
and the Family Unit. While the data were collectecbugh the health staff at the
Family Unit, the Civil Registry recorded a deathldawing notification by the
deceased’s relatives. This method requires a hajlaboration from people. Low
collaboration might reflect an inadequate motivation the part of relatives to

register deaths. It has been noted that the popalatay benefit from improved

recording of vital statistics as this can incr

CdCO

puntability of the government [25].
However, some groups of the population may not faat they derive a direct
benefit from registering a death. In addition, eklaf strong regulations, or a failure
to enforce existing rules, can reduce the likelthobhaving every birth and death in
the population reported to the government agen&esr enforcement of existing
rules has been noted to be common in developingntdes [202]. These
circumstances have resulted in the reporting dhiand deaths to be reliant on an
individual’s willingness rather than a routine oemce.

The second reason might be due to the differem obleach organisation. Vital
events data have a variety of usages in differegdrasations [24]. This might affect

the strategies of data collection and the scopthaif activities. For example, the
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Medical Sciences University which deals with thaltteservices might pay specific
attention to record maternal deaths. This groupezths are important from health
care provision and monitoring perspectives [47]. Be other hand, the Civil
Registry deals with judicial issues such as inhadé. Hence, within the current
system, it is reasonable to expect higher repoxindeaths for those deceased who
had a property. The results of Table 4.6 show dleaths of elderly people and men
are more likely to be reported to the Civil Registfhe main reason for this might
be financial motivation. However, women [76] andigg people have less capital to
leave for inheritance, and therefore a death isehlgroups may be less likely to be
reported.

The third possible reason for the recording ofghar number of maternal deaths at
the Family Unit is the increased likelihood of thkedical Sciences University to
capture data on deaths from the rural areas. Maltemortality had been reported to
be higher in disadvantaged societies [12]. Althotlgd data collectors do not send
maternal death data to the Family Unit directly Bamily Unit data are supposed to
be checked with the Vital Zij data. The resultsTable 4. 6 show that rural mortality
data recorded at the Medical Sciences Universiyhagher than the Civil Registry
data. This can be explained by better coverag@eMedical Sciences University,
which has health facilities that collect these dat®886% of rural population. The

Civil Registry, however, has no branches in thalrand remote areas of Iran.

5.1.2 Maternal mortality inconsistency (earthquake year)
When it comes to the year of the earthquake, thelteeshows that there is a higher

maternal mortality ratio in the year of the earthkgi recorded at the Civil Registry
in comparison to the ratio recorded at the MedBménces University. This could be
due to a smaller denominator, a larger numeratogyen both. Table 4.4 shows that
the Civil Registry had a higher number of recordeaternal deaths (the numerator),
and a lower number of recorded child births (theamheinator).

The higher number of maternal deaths can be exdaby the fact that the Civil
Registry was the main active data source for aiderable amount of time after the
earthquake. However, it should be noted that irsaghere a death certificate has

not been issued, the Civil Registry relies on pespestimony for information about

142



the cause of death. This makes the reliabilityhmise deaths reported as maternal
deaths dubious.

Regarding the denominator, the number of live birggistered at the Civil Registry
is lower than the number of children who had thiest polio vaccination. The low
registration of births at the Civil Registry coute, again, due to the reliance on
people to give notification of a birth when thesenio motivation to report it in a
timely manner.

On the other hand, the Medical Sciences Universss the number of children who
received the first polio vaccination as a surrodatelive births. This would cause
the Medical Sciences University to have a higheniper of births recorded. This is
due to the fact that all vaccinations are free ssitbe country and vaccine cards are
necessary to enrol children in school [203]. Howetras figure might underestimate
the correct total number of live births becauseight miss out those children who

died before the age of vaccination which is 1.5 then

5.1.3 Data coverage at the Medical Sciences Univers ity
According to the discussion above, it is reason&bleonsider the Medical Sciences

University as a more complete source of data in-disaster situations for maternal
deaths. However the results of this study flaggates problems which hinder the
Medical Sciences University from having completeada

The first problem is no coverage of health fa@itin 14% of remote areas[112]. If
there is no health facility in a particular arelaert no data would be sent to the
Medical Sciences University.

The second problem is inadequate collaboration démtwthose organisations
involved in capture of death data, such as pricataetery offices and the Forensic
Medicine Unit, and the Medical Sciences Universithis is discussed to be an
important factor to ensure that data are transletyetween organisations in a
consistent manner [19]. Collaboration can be agueby placing appropriate

leadership and coordination with a powerful centammittee and establishing

appropriate rules and regulations. This committesukl consider different views of

data holders and stakeholders to increase thesresit in collaboration.[6] For

example, the results show that concerns about demtiality hinders the Forensic
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Medicine Unit from sending their data to the Medli&ciences University. The
central committee could discuss these sorts oessund find solutions to reassure
the data holders about their concerns. The cemtdal of this committee was
recognised as the primary step in strengtheninghttadth information system in
Papua New Guinea [152].

The third problem is the fact that some data s@uece not aware of how maternal
deaths are classified. The results show that staffking in the non-maternity
hospital do not consider the possibility of matédeaths occurring in their hospital.
This might be the case when a women die in anotlaed such as emergency ward
instead of maternity ward [10]

Lack of knowledge of the classification of mai@rdeaths could be the cause of
this problem. This is confirmed with the poor catsincy with which respondents
defined maternal death classification. In additimnensure a complete set of data is
collected, not only is collaboration required fréhe organisations that capture and
send data, but also the same classification aitshiould be applied within each
organisation. For example, this study found tharehwere no deaths classified as
maternal deaths at the Forensic Medicine Unit.

In addition to the above, interviews with the Befzvavho worked in rural areas
revealed that they were not aware that maternahdeshould be reported to the
Family Unit. This could be due to an inadequatenmiative system which fails to

inform all the wards and hospitals involved in taee of women after childbirth.

5.2 Data handling

The results of case matching, Table4.5 shows tie&etare inconsistencies in data
recorded at the Family Unit and data recorded etStatistics Unit which are both
authorised by the same organisations. The Civiligdggdata are not accessible in
individual form and there is therefore no case mmatg for the data in this
organisation. However, the following discussionluides factors which might affect
the quality of data. Hence they can be appliech&oQGivil Registry as well. These
factors include the accuracy in recording of canfséeath; the use of technology in
data transmission, data processing, and checkiagd#ta for errors; the use of

guidelines; and issues relating to human resources.
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5.2.1 Data entry and technology
The results found that in both organisations thgimal data are in paper. The data in

the Civil Registry are computerised on site andt s&a the internet to the upper
level. However, the data at the Medical Sciencewéssity are sent from peripheral
levels to the upper levels and are integrated bdbeing computerised. This method
might be prone to error, low speed and low accéggifiLl56]. In Pakistan, the data
from peripheral levels are sent directly to thetrdis level [157] This method,
however, is not the best one from the perspectivepeed, quality and accessibility.
However, it may still be better than the method lexygd in Iran. This is because the
Pakistani method is likely to be faster [156] ahdlso reduces the errors that might
happen during integration.

In terms of technology, there are three main poitsch are discussed: the
availability of adequate computers and internetneation; the availability of
technical support; and, the use of appropriateedincient software.

The Civil Registry has a satisfactory number of paters with internet connection
in all branches. The Medical Sciences Universiggwéver, has limitations in the
quantity of computers at the lower levels (hospitatd rural health care facilities) of
its hierarchical data collection system. Inadequatmber of computers were also
observed in Cubd4l163]. Furthermore, there is no internet connettisbetween
different levels at the Medical Sciences Universityata collection system. This can
impede the simultaneous usage of data, the shasfnglata and high speed
transmission {Wilson, 2000 566 /id}. Inadequatekdge between different parts of
health information systems is observed as one efpitoblems in the regions of
African [161]

The Medical Sciences University may not achievelibeefits of implementation of
improved technology because of the limitation imsg®g provision of computers. It
has been shown in different studies that accurdé¥][ [143] and timeliness of data
increase by using the computer [156]. Sending tha éh paper forms and also
integration of data before sending to the uppeellevght increase the risk of errors

which could happen during the integration [156] aadse delays and duplication. In
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a study carried out by Jayasuriya in the PhilippifiL60], data transmission through
computers was found to be more accurate and teaseithe risk of duplications.

Availability of technology does not necessarily méaproving outcomes. Adequate
technical support and appropriate training for fstadfore launching technology
usage must be in place [158]. It is discussed tha#bere is no availability of

technical support, using paper-based data mighprbéerable [158]. The results
show that there was some limitation in availability use of technology in both
organisations. There were limitations in retrievihg data which were saved in the
old software used previously at both organisatidims might be due to the lack of
technical knowledge of staff [158] or a failure thie computer software package
[164]. Also, some computers at the Medical Sciendsisersity were non-functional

and they would have required a considerable amofrttme to be fixed. This

indicates the limitation of technical support a tedical Sciences University. It has
been reported that the limitation in using techgglan developing countries is a
fundamental problem regardless of type of orgaiwisdtow numbers of computers,
regular power failures, limited access to the meer[163] and non-operational
computer packages [164] are problems that happemmamly in the developing

countries.

Another matter for discussion is the use of appad@isoftware. The software should
help the organisation to achieve its aims and tkemsse of technology efficiently.
However, the results show that the software desigiteéhe Civil Registry in Tehran
has little compatibility with other software, inding the software designed at the
Medical Sciences University. Also data at the Fgrbihit are in paper- form while
they are computerised at the Statistics Unit regylh no linkage between data. This
impedes the ability of technology to share and mdtee data with other data
sources. This can lead to duplicate data colleciwh decrease the accuracy of data
[132]. The WHO framework advocates using coheremigammes and system

which are compatible with each other at differevels [6].
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5.2.2 Periodicity
The second concern is timeliness. Possible delaysending the data from the

peripheral branches to the Civil Registry and ragulelays in sending data to the
Medical Sciences University are reported in thegtThis can be traced back to the
lack of strong regulation or enforcement of rulegerburdening of staff, low data
usage in decision making and limitations in usihg technology. Some of these
problems, such as problems with rules and reguatiave been discussed earlier.

Other factors will be discussed in the followingtsens.

5.2.3 Accuracy of data
This section deals with issues affecting the acguiaf data. They are including

accuracy of cause of death and data checking.

5.2.3.1Accuracy of cause of death

The accuracy of recording of cause of death in lbogfanisations might be dubious
due to the fact that death certificates are natedsin the case of all deaths. The
results found that, at the Civil Registry, peoplé&stimony is used to gain
information about the cause of death in cases wifiere is no death certificate. On
the other hand, the Medical Sciences Universityieselon the Behvarzes’
ascertainment when there is no GP. A previous stouiyd that, even if the cause of
death is diagnosed by a doctor, it is likely toit&ccurate [30],[31]. This may be
even more pronounced when the cause of deathnsifidd by non-qualified staff.
Interview respondents were uncertain about thendiein of classification of cause
of death. This makes the accuracy of cause of deattertain. Despite the
uncertainties surrounding accuracy of cause ofdéata, even when determined by
a doctor, this could be an important source of rmftion for policy makers to
allocate the budget appropriately [167].

5.2.3.2Data checking

Apart from the accuracy of cause of death, theeetap factors which can make a
difference in accuracy of data between the CivigiRey and the Medical Sciences
University. First, due to the role of the Civil gtstry in judicial affairs, the data are
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expected to be handled more sensitively. Secoede s no aggregation of the paper
form of data before computerization.

On the other hand, the Medical Sciences Universiéty be more prone to have
inaccuracies of data. Errors might happen in dateyen the original paper form,
during data aggregation or during data entry. Altffo data checking is undertaken
via tabulation, this method does not seem to bewate to discover different errors.
No feedback from the lower levels, irregular dateeaking, and using an indirect
method of data collection from peripheral villagase factors which can affect
efficient data checking and data qualityt is discussed that in developing countries
incorrect coding, and making mistakes in the eofrglata in the correct fields are
frequent problems [146]. Limited data checking Imiglso indicate low data usage
by policy makers; if the data are used, they aexkbd and feedback on data will be
sent to data collectors and processors. It has betd that in developing countries
there are few opportunities to give feedback t@ ¢gmbcessors and data collectors to
improve the quality of data [146].

5.2.4 Guidelines
The results show that the data are not sent famessources. On the other hand, the

staff are required to send the same data to diffgslaces in different formats with
little unification in indicators. This can be due the lack of introduction of a
minimum set of data [146] or a standard definition each indicator [169]. The
results show that non-maternity hospitals do notlssny data to the Family Unit and
maternity hospitals do not send the data to th&sBts Unit. This might be traced
back to the fact that there is no guideline exgrthe elements of each indicator,
or where the data should be sent. Staff are therefonfused with the variety of
sources which require data.

Consensus between different stakeholders aboutinanom data set has been
suggested as one of the main requirements of éhhiedrmation system [151]. This
is very helpful to facilitate capturing of data fmodifferent sources. Lack of data
transmission from the Forensic Medicine Unit ancirthfailure to categorize
appropriate deaths as maternal deaths reflectttiedf consensus on the indicators

and the absence of a guideline to explain the atdrs.
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Promoting a guideline was recognised as an impbraed to strengthen the quality

of the information system in Mexico [166], [146].

5.2.5 Human resources
Adequate recruitment of staff is a requirement stalglish a health information

system [6]. However, the results of the study im@lghortage of human resources,
particularly at the Medical Sciences UniversityafStdealing with data have a
number of additional responsibilities: the datdexibrs in the rural areas were also
care providers; in the hospitals, secretaries hadynother responsibilities. They
prioritized their other responsibilities over datdlection. By devoting time to other
responsibilities, this can affect the quality ofaldn addition, lack of guidelines and
a standard unified form to collect data can ovetbarthe staff. The results show that
data collectors have to send mortality data toedffit destinations with different
forms. Also it was mentioned that some data weceived from lower levels of the
data collection hierarchy without any attempt et process or use the data.
Another risk of overburdening staff with other respibilities is reducing the
opportunity to check the quality of data which Hesin reduced accuracy of data.
Furthermore, it might affect the availability oftdaln my study, asking for data was
not received well by the relevant staff. It is dissed that if tasks related to data
collection and processing are required from headtte providers, it would make
them overburdened resulting in them viewing thisaasextra and unwelcome task
[6].

Requiring staff to take on multiple responsibibtimight reflect either a shortage of
staff in general, or the low priority that auth@m# give to the importance of data
collection. The former was discussed as one ofpiledlems that is consistently

found in developing countries [174]

Another problem discussed in the results is thk ¢tdgob security and high turnover
of staff in the data collection system at the Matii8ciences University. Job security
promotes staff productivity, innovation and hedltfr5]. High turnover and few
opportunities to have a permanent job might be desgouraging [176], particularly

for recently graduated staff, and may provoke inea®e results. High turnover of
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staff were observed in other studies carried owaziland [164] and Afghanistan
[144].

Additionally, recruiting staff with appropriate at@mic qualifications in different
levels of the data collection system is recommentbedmprove quality of data
(World Health Organisation, 2008b). There are vieny people with appropriate
academic qualifications in the Medical Sciencesvdrsity. This might reflect the
fact that there is little demand for people who eergquired to undertake statistical
manipulation of data at the Medical Sciences Umsitgr This was the case in the
Civil Registry when one of the experts mentionedirdy interview that, despite
having higher qualifications, these skills wereerewsed in his/her daily job.
Another matter for discussion is the necessityaahthing a training programme for
staff at different stages. Training of staff canpimove data quality [6]. This must
include training to use the technology [158]. Teults show that apart from the
Behvarzes, the staff did not have any training teefoommencing employment.
Also, the fact that some staff were unaware ofabiéty of the software to produce
tabulation demonstrates the need to train staffuse the technology and to
familiarize them with the capabilities of the teology. The results show that
gaining information about the technology and leagnhow to work with the
software was not an easy and straightforward jobe Thew staff relied on
experienced staff to teach them, who were busy wilkier responsibilities or who

have ended their contracts with the Medical Sciendaversity.

5.3 Data usage

This section discusses different perspectives eélab data usage including data

analysis, data availability and storage, and indéevees’ perception of data usage.

5.3.1 Data analysis
The results of this study found the only publicatmroduced by the Civil Registry is

a seasonal publication of total numbers of vitatrégs conducted at national level.
There is also an annual publication of death davalyred by the Health Ministry.
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The data are presented in aggregated form. This tfppublication might be
inadequate to meet all data users’ needs becafieeedt data users need different
levels of complexity for data analysis[155] Whileet policy makers are more
interested in more aggregated data, researchedsme® detailed data [1].

On the other hand, use of aggregated data cartréfle data usage at the provincial
and district level. Inadequate data usage at tbal level may reflect a number of
problems. One of them is the structure of a hesdtem as a centralized system. In
such systems, main decisions are made at the ahtewel; local levels do not have
an important role in decision making [120]. The et problem may be low
integrity of a health system [150]. These two mightthe case in this study as the
Iranian health system is a centralized system[1B6ithermore, lack of a powerful
health system was mentioned at the interview athan@bstacle to use the data. It
also can reflect that there is a culture of lonadagage in the country. The culture of
using evidence-based decisions should be encourdgedapplying incentive
mechanisms [6]. However, the interview results shihat there are no such

incentives in place.

5.3.2 Data availability and storage
Another matter of discussion is availability of @athen the data is needed. Even if

there is a culture of data usage and tendency ¢othes data the data should be
available. However the results found that therem#ation of availability of data at
both organisations which rooted in storing the aatiechnology limitation.

The data should be stored properly in a way theyt ttan be retrieved any time that it
is necessary. This should be the case for bothrmapmecomputerised forms of data.
This is particularly important to enable reportiof trends in vital statistics and
monitoring health care services [6].

This study found that there are problems with dditag at the Medical Sciences
University. A pile of forms of data was found in specific order and it was not in a
designated space. In addition, retrieving inforgration maternal deaths from
individual case files was a difficult job due tons® of the files being misplaced.
Regarding the Civil Registry, examining appropriéliag for paper-based forms of

data was beyond the scope of the study. However,sthdy found significant
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problems in retrieving some of the data which waged using the old software at
the Civil Registry. This may reflect a lack of teatal support or a limitation in staff
knowledge in using the technology.

The study found that there are several problemis edgmputerised data storage at the
Medical Sciences University; some of the data viesecessible for both me and the
staff. This was possibly due to the old softwarewarking or the new staff’s lack of
familiarity with the old software. This is explaihéurther in the technology section.

5.3.3 Interview’s perception of data usage
In this study, different groups perceived the canfslew data usage differently. The

policy makers perceived the problem to be poor datdity, no guidelines for data
collection, lack of forward planning for healthues in general, and no incentive to
use the data. The expert added that there wasw@areaess amongst policy makers
of how to use the data, and the high turnover ohagars was a contributory
problem.

The usage of data has a direct correlation withqgthaity of data[1]. If data are of
poor quality, they are unlikely to be used. If theta with low quality are used such
as using the data on people who use the serviegsaite likely to mislead policy
makers[17]. On the other hand, poor quality data redlect the poor usage of data
and lack of feedback to improve the data [156].r&tehould be training at all levels
of a data collection system. This training prograsmshould include policy makers in
order to increase their knowledge about the impbocaof data usage on decision
making and interpretation of results. On the ott@nd, the data people should be
aware of managers’ interests and needs. This &alil to improving data usage [1].
Introducing guidelines can make clear the objestivkdata collection and enhance
data usage, particularly when the policy makersraraglved in these processes [1]
Promoting a system of incentives for data usadixe$y to increase data usage [1].
However the study found that there are few incestito use data to plan future

health services.

The WHO framework advocates the necessity of ingitaccess to routinely

collected data to authorised staff only [6]. Thss very important to maintain
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confidentiality of data. The study found that irthborganisations data are accessible
to authorised staff and are only accessible to retheith a letter of formal
permission, consistent with the WHO framework.

5.4 Earthguake and data collection
In Iran the main policy decisions are made in tlealth Ministry [105]. Therefore,

the Health Ministry is one of the main data usdiawever, the results of this study
flag some serious problems which limited the daage by the Health Ministry. In
terms of data collection immediately after the lequiake, the limitations are, firstly,
as mentioned in the results, the Civil Registryemikd data through people’s reports
while the Medical Sciences University collectedad#trough its health staff. The
large destructive effects of the Bam earthquakdhenhealth system blocked the
routine method of data collection by the MedicalieBces University. This
difference in the data collection methods did ntbva the Medical Sciences
University to collect data by its own methods immagely after the large disaster.
Therefore, it had to rely on the Civil Registry @aivhich is the aggregated form of
data available in cross table format. This formdata might be insufficient for
epidemiological research to recognise at-risk gsodyring an earthquake which is
claimed to be one of the major issues in disagtiéfrfunctions [204]. This in turn
might impede planning and evaluation for the nagaster. On the other hand, even
if there is judicial permission for making the iadiual data available, the lack of
compatibility between the two software packagesdueethese organisations make
data transference from the Civil registry to the didal Sciences University
impossible. This problem was reported in Romani@mes of the obstacles in the
health information system[205]. In addition, thetfthat earthquake mortality data
were recorded based on the people’s testimonytessinl limiting the knowledge of
the exact cause of death of victims. This limitatie important for epidemiologists
conducting research in this subject area.

There are a number of long term effects of a désast the routine collection of data.
Several factors hindered the resuming of data ctodlie shortly after the earthquake.
Firstly, recovering the routine data collectionteys to its pre-disaster state takes
considerable time. This long recovery time coulflest either limitation in the
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ability to rehabilitate the system to its pre-disasstate or the Medical Sciences
University’'s priority setting after the earthquak&he latter can be explained by two
issues. In the early period after an earthqualeretis a tendency for policy makers
to solve the daily problems and short term ondserathan the longer term problems
[1]. Furthermore, there is little enthusiasm to daga when policy makers may lack
the skills and knowledge to use the data whichreader the data utility [163].
Secondly, the effect of the earthquake on livinghdsbons diverted the policy
makers’ attentions from routine activity to emerggerand surveillance actions.
Although these tasks are very important in theaaiitconditions in the aftermath of
a disaster, they should not undermine routine staBkm being undertaken,
particularly when the collected data are used mdy €0 monitor the longer term
effects of a disaster, but to also make governnmemdsuntable to the people [152].
Finally, poor coordination between the national amirnational aid agencies to
send routine data to the province was another prolafter the earthquake. Although
the role of national and international aid agenaegery important in disaster relief
after an earthquake, poor coordination and lactask definition regarding routine
data collection resulted in no data being senaftew months after the disaster. This
time would have critical effects on the populat®rhealth due to changing
socioeconomic factors. Needless to say, thesehdata a critical role in recognizing
the problems that develop after a disaster. Thaybeaused as indicators for need of
health care services and ultimately for planningyriel responses to similar situations

in a developing country.
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5.5 Maternal mortality data collection
In this section | will discuss the usefulness albkshing a parallel system to the

current national system for collecting data on mratedeaths. While health workers
reported being overburdened with a significant nerds tasks during interview, the
maternal mortality committee launched a parallaiteay to collect maternal deaths
exclusively. This initiative was intended to reducaternal deaths.

It remains uncertain whether this new policy carpnove detection of maternal
deaths. Establishing a system in parallel to thérdata collection system might
give better quality of data but it undermines th@mudata collection system and the
Civil Registry and is destructive for entity of lbasystem [2]. It also causes
duplication, and increasing the work load of sf&f . Another point is that this
happen when the data user and policy maker betiestethere is a problem with
national health information system [2]. This belimight hinder any attempt to
improve the national health information system byidting all attentions and budget
to substitute parallel programmes.

Another matter of findings of the study is thatedwo the instigation of a specific
investigation into maternal deaths, the accuracgath may have deteriorated. Staff
who had the dual responsibilities of caring foriguatls and collecting data on
maternal deaths reported a conflict of interest iwi&gets to reduce maternal
mortality were introduced [17]. There were repatftstaff being punished following
investigation of a reported maternal death. Thigadtdave resulted in non-reporting
of maternal deaths or falsification of data. Thasof particular concern if decision
relating to health policy and health care resoalt®cation were to be based on the
incomplete or inaccurate data.

In addition, there are other problems discussediquely. These are outlined in
following. The results showed that data were nott $e the Family Unit from all
data sources including non-maternity hospitalslrareas and the Forensic Medicine
Unit. Non-maternity units and health facilities raral areas did not know that
maternal deaths must be reported to the Family. Uitierefore these deaths were
reported with other deaths to other destinies, saghhe Statistics Unit and the
Development Unit. This could reflect the lack of efficient informative system to

inform all relevant staff of a new rule. Also thesas inconsistency in defining a
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maternal death in comparison to the standard aedegfinition. This might reflect a
lack of availability of guidelines. Furthermore thesults found that data were not
sent from the Forensic Medicine Unit. This, as ddbefore, could reflect lack of
coordination and collaboration before introducihgs tprogramme and also lack of

guidelines on how to define maternal deaths categjor
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5.6 Limitations
There is very little research on routine data @biden after disasters. This study has

revealed useful information in this important arémwever, | acknowledge that
there are some limitations with this study. Firstat, it is unlikely that this study
could be generalised to all data collection system all disaster types. The Bam
earthquake was a very destructive earthquake witteree effects on the health
system. Therefore, the significant problems thatehdeen described might be
different after other types of disasters, such #hsaal or a minor earthquake.

In addition, the setting of this study is Iran whis a developing countries. This
means its findings might not apply to developedntoes. These countries are likely
to have better infrastructures for data collecBgatems, which are likely to be more

robust in the context of a natural disaster.

When undertaking interviews during qualitative egsé, ideally a voice recorder is
used, thus allowing accurate transcribing of arerinewee’s spoken words. As
mentioned in the method section, for some reasaosiil not record all interviews.
This hindered me from recording the full detailssome of the interviews. Although
| tried to capture all of the main points, it splbssible to miss out some of the points

mentioned during interview.

The interviews were conducted in Farsi. On occasome phrases and slang terms
were extremely difficult to translate word-for-woidto English. | sought some
advice from experts and also used textbooks tddabks problem. However, some
of the nuances in language usage have been lostpvhsenting the data in English.

Due to the time and financial limitations, this dtuhas been conducted in one
province. Although in Iran all provinces work unaeunited system, conducting the
same research in another province might have pedvichore information and

revealed other angles to the problem with dataecbtin systems. Also this are
focused on routine data collection the results mighdifferent in non routine data

collection
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Data from the Civil Registry were not availableta individual level. This impeded
any effort to undertake case matching to find & Medical Sciences University and
the Civil Registry has found the same cases. Degpis significant limitation,
discrepancies were still observed between the twarssations which have been
explored. If matching had been undertaken and tloetality figures from each
organisation had been attributable to differentesashe maternal mortality ratios
reported would have been a significant underestimat

Furthermore, data were not available for the fiwgd years of the five years study
period at the Statistics Unit which hindered thenparison of maternal mortality
ratios estimated from this data source with the ikalanit and the Civil Registry.

In addition to above, the existing problems founithvihe data collection systems
raise concerns regarding the usefulness of usioly data to monitor the effects of
the earthquake. My first objective was to use theam@ to study the pattern of
maternal deaths over the time. However, the data fany of these units have not

been found to show a reliable pattern of matereatts.

Furthermore, there were some significant limitasian my ability to conduct the
study. The main problems were those that emergedrasult of the earthquake and
had not been resolved by the time | undertook idviiork. These included the lack
of availability of landline telephones and the fdabhat mobile phones that are
registered in other cities are useless in the .fidld a result, the Family Unit
administrator was able to help by using her molpl®ne to confirm that the
interviewees would attend their routine monthly tmegs, which are held in the Bam
health network. | could then arrange another datevisit their workplace and
complete my interviews. Another problem was thédifty in finding addresses due
to the relocation of buildings that were destroyey the earthquake, and the
unfamiliarity of non-native drivers with the streetvhich were devastated by the

earthquake and remained unnamed.
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In addition, I am slightly concerned by the acqoéxe that occurred in some
interviews, particularly in those with the data leotors. This was because in
responding to the question: “How do you prioritymir responsibilities?” the answer
was “Maternal care”. | tried to articulate my quess very carefully to be non-
directive but | think that in explaining to the émtiewees the nature of my study

topic made, this made it hard to avoid this bias.

This study, therefore, had significant limitatiomsd it was not possible to capture
all of the data that was planned at the outsehefstudy. However, this is the first
study conducted on data collection in Iran whichegispecific attention to the data
collection systems in the context of a disastervelmping countries and disaster-
prone countries might, therefore, use the resaltsprove their own data collection

systems, particularly in the aftermath of a larggaster.
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5.7 Conclusion
Examining the pattern of maternal deaths to finel ¢ffects of natural disaster on

maternal deaths was the main initial aim of thislgt However maternal mortality
ratios estimated from different data sources preducontradictory picture of
maternal deaths. This triggered more exploringht mortality data from different
settings. This, in turn, addressed how data catlecsystems work in disaster and
non disaster situations. A mixed quantitative anglitgptive study conducted to
achieve the goals. The main results which are wbthithrough interview with
relevant people, documents and observation are auied in this chapter are based

on numeric and non numeric results.

5.7.1 Numeric data
The results of estimation of maternal mortalityagaffrom different sources produced

different pattern of maternal deaths. More scrutnymortality data from different
unit and cities showed that the inconsistency oftatity data is not limited to the
maternal mortality and to Bam city. Also case maiglof data from two units under
the Medical Science University found that the peots$ with the quality of data are
unlikely being related to the type of organisations

Thus more exploration of the data collection systemas conducted in disaster and

non disaster situations.

5.7.2 Non numeric data
The results of this study found that there arengeaof problems in data collection

system in the Civil Registry and in the Medical &we University. These include
poor performance in data capturing due to lackoafrdination and collaboration of
data sources to send the data to the targetedisatjans, and in adequate rules and
regulation or enforcement of regulation to repbé tleaths. There are also problems
with data handling such as transferring the datautlfh paper to the upper levels in
part of the system which does not come as an a@ecawad fast method of data
transition. Also having many limitations in availély and using the technology can

cause many problems with data quality. Additiondtye quality of data can be
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deteriorated via little data checking, in adequatyuman resources and little data
usage. Moreover, lack of a guideline hinders atbdits of clear and straightforward

definition of the data collection strategy and gadors should be collected. This has
caused duplications and can also over burden #ie €in the other hand the data

analysis is limited to the national levels withdieguate data usage.

As far as the Bam earthquake concern there has firedtems in data collection
immediate after a disaster for the Medical Sciekbreversity. This originated
through not working the routine data collectiontsgss run in no disaster situation
from the Medical Science University immediately eafta disaster. Also low
consistency between the software used in the Me&icence University and the
Civil Registry, as the solitary source of data, panred any data transmission from
the Civil Registry to the Medical Science Univeysit

Furthermore, no data sending from the internati@nghnisations aided the country
in health provision after the Bam earthquake lichitlee accessibility of the Medical
Science University from the data related to thatogke

Another main point of results focus on maternaltideadata which are collecting
through the Family Unit. This strategy might prazichore complete data but it can
not be a suitable method of data collection with titimate aim of improving the
data due to being parallel to the main data catlacsystem. Also punishing the
people based on the data they are sending mightkedalsifying of data.

The main finding of this study suggest that theadatght be failed in fulfilling the
ultimate aim of data collection systems which isigghe data in decision making to
improve the function of health system. The dataraerepresentative due to not
capturing a part of deaths data. This can be jelgped for plans which are
supposed to be designed based on the data. Thevdiatais missed out a group of
people can give a biased picture of deaths happantdt society. This can be the
case particularly with those who live in the remateas and might be in need for
special attention and planning. Therefore plantiaged on such data could lead to
an unfair service delivery and ultimately.

The second concern is timeliness. Possible delagemding the data from the

peripheral branches at the Civil registry and ragdelay in sending the data at the
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Medical University are reported in the study. Ttés be traced back into the lack of
strong regulation and inadequate management ghbolgrburden of staff and also
low data usage in decision making. It is discused the information should be

available day to day for managers [6].

Also they might not be a good source of data fadepiological studies. Low
accuracy and incomplete data do not reflect the pattern of mortality on different
groups and different geographical areas. Hencefrtlee high risk and vulnerable

people might not be recognised.

This study can be the first step of strengthenimg health information system in
Iran. This is beyond doubt that if the system i$ kimown it is hardly possible to
improve it. It also takes the policy makers’ atgato this imperative that which part
of systems needs to be revised and which part dhbel amended. This study
suggests different approaches to strengthen tltemsysThey can be applied in no
disaster and disaster situations. First there amgesrequirements before setting the
systems including introducing appropriate rules aegulation to oblige different
data sources to send the data and sharing diffesterckholders’ views before
lunching the data collection systems on definitibe long term and short term
indicators for monitoring activities. Also allocadj enough resources including
human resources and providing appropriate traibgfgre commencing the job are
of important factor to improve the system. Havingod and strong enough

communication infrastructures can increase thedspad accuracy of data.

In addition, some supervisory activities shouldimglaced to ensure that the data
collection procedures is on the right track andhadtecking is undertaken by related
stuff. Using consistent software in different origations provides not only more
complete data by data transferring they can algome the quality of data through

data cross checking.

Finally the data usage culture should be encouragetie government in all levels

including national, provincial and districts levelhis can be achieved through
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introducing a system of incentives for use the datdecision making and allocating

budget via the data. However inadequate of knaydezbout the data, statistics and
interpretation of data might hinder any attemptdnirease the data usage in the
decision making, thereby it is suggested to enhdmee&nowledge of managers by
launching training courses about these issues. afgwopriate training courses for

data collectors and data processors to increagsekim@wvledge about the way they

are undertaking their job and importance of dataukhbe in placed.

Another matter of concern is lack of a guidelirmetidtive a guideline explaining the
indicators for short term and long term activitissvery helpful. This not only
prevent any ambiguity about what each indicatorarmand which data should be

collected they also can reduce the duplicationata dollection.

Furthermore sending the same data with differemh&ds is a tedious job. Having a
statistics unit in each department might be wadimg and money and duplications.
Therefore launching one independent statistics tesponsible to deal with data
might decrease the load of work of staff collectthg data and also provide more
focused and accurate system of data collections Type of system might also

facilitate the supervision activities which in tumprove the quality of data.

Regarding disaster and data collection it is vemgartant to have the collaboration
of international organisation to send the datah&olost country. Low collaboration
might be due to this fact that there is little agvegss about the importance of having
the flow of data collection after a disaster foanpiing for disaster stricken country.
Therefore appropriate strategies might be needddctease this awareness in the
national and global level. This can be achievedubh international organisations

such as World Health Organisations or Red Cross@isgtions.

The next step followed by this study can be evaunaof knowledge of different
groups which deal with data including decision mmakedata collectors and
processors. This is important to find out the lesfeknowledge to design the proper

training programme for these groups. Furthermoapiwre-recapture, a quantitative
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approach is suggested to deal with the incomplate sources. Therefore, applying
this statistical method could compensate for annmulete dataset if such a study is
conducted in the future.

Although there are some limitations such as geigraf results to some settings
such as developed countries, this study which mslgoted for the first time in Iran is

an original piece of work high lighting problemsisting with the data collection

system in Iran in order to help the country to rsgtben the system. This would be
useful for other developing countries with similgystems. Also disaster prone
countries can be beneficial of results due to paljy of this study in flagging the

problems with routine data collection after a disas
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Appendix

Appendix1: Tables in the vital Zij and the Millennium Development Goals

(MDGs) & Iran

Table 1: population based on gender and age &ipal

Place
and
gender

Age( year)

Main village

14

Peripheral village

Total

Male Female

Male| Female

Male Female

1>

1-4

5-9

10-14

15-19

20-24

2529

30-34

35-39

4549

50-54

55-59

60-64

65-69

70-74

75-79

total
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The population table has two columns for women betwl10 to 49 years old; the

colure column shows the married women

Table 2: the data on the births and mother

Delivery condition

Traditional midwife

Trained midwife

Educated midwif

Hospital/maternit

Mother’s age at the birth

45-49

40-44

35-39

30-34

25-29

20-24

15-19

10-14

Not weighted
Weight and age

female

male

of new born >=2500gramm

female

male

<2500gramm

female

Male

Live births

female

male

Still births

Femal¢

Male

Village

Main villaae

Perinheral villaa
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Table 3: maternal deaths because of pregnancy elieéiy based on age and cause
of death

Age = = N N w W N A
ot ¢ ot ¢ @ ¢ @ ¢
[ i N N w w N I
N '5 N © S © N ©
Place

and

cause of death

Bleeding

Infection

Main village | eclampsia
Other

causes

Bleeding

Infection

Peripheral | eclampsia
village Other

causes
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Table 4: Deaths data based on the age and gender

Place

d gender

Age

Main village

Peripheral village

1 month>

Male

Female

Male

female

1-12 months

1-4 years

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85<

total

The data are recorded in the tally form
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Table 5: Death of children less than 5 years basetie cause of death

Resident Place | Main villages Peripheral villages
and age
Cause of death
1 1-12 1-5 1 1-12 1-5
month>| months | years month>| months | years

Respiratory

infections

Diarrhoeal and

vomiting disease

Accidents,

poising, burning

Low birth weight

Prematurely

preventable
disease by

vaccine

Neonatal death
because 0
delivery

problems

Congenital

disorders

Other causes
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Table 6: family planning coverage based on the tfpmntraception

Period of time

Resident place

and contraceptive method

End

spring

of

End

summer

of

End of

autumn

End of

winter

Main village

Tablet

Condom

Tubectomy

women

men

Injection

Norplant

Others

Natural

Peripheral

village

Tablet

Condom

Tubectomy

women

men

Injection

Norplant

Natural
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Table 7: using lodization salt

Resident place The number of families The number | of
families using salt

lodization

Main village

Peripheral village
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Table (8): the Millennium Development Goals (MD@s)ran

Aim measurement Index trend figure
Eradicate Extreme proportion of Decreased 0.9% - 0.2%
Extreme poverty population (1999 — 2005)
Poverty and with income
Hunger below $
1(PPP) per
day,
proportion of Decreased 7.3% -3.1%
population (1999 to 2005)
with income
below $ 2
(PPP) per day
poverty gap  Decreased 0.2% and 1.4
ratio based on To
$1and $2 0.1% and .6%
(PPP) per day (1999- 2005)
The poverty Decreased 3.9%- 1.9%
gap ratio for (1999-2005)
the food
poverty
share of total Increased 5.5% - 5.9%
consumption (1999-2005)
of the poorest
quintile
Extreme national Decreased 13.5% -7%
Hunger poverty line (1991-2006)
Underweight Decreased 15.8%- 5%
five years old (1991-2006)
Achieve net enrolment Increased  85% -98%
Universal ratio (1990-2005)
Primary
Education
proportion of Decreased 13% - 6.6%
pupils starting (1990-2006)
grade 1 who
reach grade 5
literacy rate  Stable for 81.1%- 96.7%
for the 15-24 men (1990- 2005)
Increased
for women
Promote ratio of female increased 79.2 % - 94.3
Gender students (1990- 2005)
Equality and enrolled in
Empower primary,
Women secondary and

tertiary
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1%

Aim measurement Index trend figure
education
ratio of Increased  37.4% -110.5
women to men (1990- 2002)
in higher
education
ratio of literate Increased  87.9% - 98.6
women to men (1990-2005)
in the 15-24
age group
share of Increased  10.5% -16.19
women in (1990- 2005)
wage
employment
in the non-
agricultural
sector
Reduce Child child mortality Decreased 68 in 1000 liv
Mortality rates births (1990)
to
36 in (2000.)
infant Decreased 52 per 1,000
mortality rate live births in
1990 to 28 per
1,000 live
births in 2000.
proportion of Increased  85%- 99 %
one-year-old (1990- 2003)
children
immunized
against
measles
Improve maternal Decreased 91in 1989 to
Maternal mortality ratio 24.6 in 2005
Health per 100,000
live
proportion of Increased  89.6% 97.3
births assisted (2000-2005)
by skilled
attendants
the Increased  49% - 78.9%
contraceptive (1989- 2005).
prevalence
rate in the
country
Adolescent decreased 54 children p
(15-19) 1000 women in

14

r
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Aim

measurement Index

trend

figure

fertility rate

1996 to 26.8
children per
1000 women ir]
2000.

Combat
HIV/AIDS,
Malaria and
Other Disease

The
prevalence
of malaria

Malaria

HIV The total
number of
registered
HIV/AIDS
infected
cases was
calculated
as 12,698
by late
September
2005, of
which 94.5
percent
were men.

Cases where
the mode of
transmission is
unknown were
estimated at
26.2 %,
injecting drug
use at 64.2 %
is the highest
mode of
transmission
responsible for

Decreased

94 in 1996 to
30 in 2005
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Aim measurement Index trend figure
the spread of
HIV/AIDS in
the country
and the next
highest mode
at7.4%is
through sexual
contact.
Tuberculosis notification Declined from 43 cases
rate of per 100,000 in
_ 1990 to 27 in
tuberculosis 2006
Ensure
Environmenta
Sustainability
ratio of the Increased  4.6% 7.32%
area protected percent
(1997- 2005)
for
maintaining
biological
diversity to
total surface
area of the
country
Energy use Increased  0.309 kilograrn
(kilogram oil n 1999 to
_ 0.327 in 2006.
equivalent)
per $1 GDP
(PPP)
Carbon Increased 4,002 in 1996
dioxide to. 5,284 Kg in
2006

emissions per
capita

—
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Aim

measurement

Index trend

figure

The proportion of increased
the population

with sustainable

access to an

improved water

percentage of the Increased
population with

access to the

sanitation.

89.6 %- 93%
(1990- 2000)

64.3% - 82.8%
(1990-2000)

Develop a Globa
Partnership for
Development

proportion of
debt service as a
percentage of
exports of goods
and services

The Decreased/
unemployment  Increased
rate among 15-24

year olds

The number of  Increased
telephone lines

the number of Increased

personal
computers per
100 population.
number of
Internet users per
100 population

63.2% -33.7%
(1997- 2005)

23.8 percent in
1990, 19.2in

1996, 21.6 percen
in 2005

4.04 per 100
population in
1990 to 29.6 in
2005.

6.28 in 2000 to
10.37 in 2006

9.87 persons in
2006

Lo
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Appendix 2: Rural Health Houses activities
The main functions of Health Houses areas are thescras follow by Naghavi
[108].

Dealing with patients

A Behvarz is trained for prescribing the symptomateatment for some illness
which they have their necessary treatment. Thay Réfer the patients to the doctor
for those illnesses they do not have any trainihig.is an urgent case the reference
will be at the same time otherwise an appointmetitbe arranged with the doctor
when the doctor comes to the village. The physgiare supposed to come in the
health house one day a week to visit the patients.

Mothers and newborns Care and preventive activities

There are some cares and preventions for thesdiggtorisk groups including the
height and weight control, umbilical cord examioatitraining the mothers on the
correct way to do breast feeding, wash the babwijlyaplanning and other related
subjects. In addition, they administer the BCG,id?ahd hepatitis vaccine over the

neonatal period.

Child care

They provide children with the subsequent servidésight and weight control,
training mother on the feeding the baby, administgathe necessary vaccines
including polio vaccination in three times startiagone and a half month age and
record all the details in the mother and childsfil& check up is undertaken every
two months for all 12 to 26 months children thersiB times in the age of 24 to 36

months. The check up is every 6 months for eacto  months child.

Pregnancy care

The pregnant women are controlled 13 times dutiregr pregnancy. The cares
includes a series of actions to find any high rnether to refer to the physician such
as weights, blood pressures, edam in the infardsd control.
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Postnatal cares
After delivery women receive care three times by Behvarzes; over the first 2

days, 10 days and 42 days after delivery.

People with hypertension
Screening the people over 30 years old for higlodblpressure is added to their

responsibility recently.

Mental health
Provision of care for people with mental problems

Student’s health
The periodical examining of students are of othen\Birz responsibility.

The Handicaps cares
Provision of cares and training for family with ardicap chid is undertaken by the

Behvarz
Other responsibilities

There are a number of other responsibilities siclkerevironmental sanitation, food

sanitation, and water sanitation , data collecéind annual health census[113].
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Appendix 3: urban health facilities

General clinic

They are run by a few general practitioners funiggrivate or charity working in
the different shifts. They provide the following rgees: ambulatory patient
admission, consultation, medicine prescription, alaiory and small surgery
operation performance, preliminary preparationvéats to refer patients with an

emergency condition to the specialized centres][108

Clinic

These centres are similar to the general clinidéanby charity, private or public
while running by the specialists to provide moreaglized cares. They also provide
people with consultation, diagnostic test, preseglthe medicine and ambulatory

cares.

Polyclinics
They consist of different types of specialists wogk in the same building.
Sometimes they work beside the private and puldgphals.

Personal office

All general practitioners, specialists, dentists ¢eave their own office which is
utterly a privet section. There are no public cardly ones. Midwives can have their
office on condition that their office is beside@ngral practitioner or a specialist.

Limited surgery operation (Day clinic)
They are private centres to provide small surg@sration that do not need to have
anaesthesia or a large surgery operation which snemthesthesias without

hospitalization. In this case patients can leaeecdntre in a few hours.
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Laboratory unit
Theses units supply population with laboratory ®mew dividing to clinical
pathology, clinical diagnosis, and anatomic patbgloclinical and anatomic

pathology with together. They provide a range bblatory services for population.

Radiology unit
Provision of diagnostic radiology tests are thesimresponsibility

Rehabilitation unit
These units help people with disability to keepirtmest abilities and rehabilitate
them to lead a normal life.

Pharmacy

They provide people with medicine (making and sglliand medicine consultation.

Hospitalization services

They include, hospitals, maternity hospitals ang tgpe of services equipped to the
beds to admit and hospitalize the people in nebdy Tan be private, public, charity
or related to other organisations such as soctairgg or army

District hospitals are responsible for providingveees to referred cases from the
Rural Health Houses and Urban Health posts [118hotigh this referral system
exists officially, in practice it is insufficienteeause of scarcity in budget and
suitable facility for Health Houses and becausea ehortage of health professionals

in remote areas [109].
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Appendix 4: Fieldwork Plan
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Introduction

The hand out consists of details of each studyding a table with information on
tools, interviewees, and approximately time neguled different questionnaires and
guide lines according to the type of study andrinésvees.

The appendix includes time table, back ground mfdron on health information
system and the interview prompt for health system.
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Study A: The health system in Iran

The table provide some information on the objectike method and interviewees
and approximately needed time to achieve the alag¢h)

Table 1. Detailed plan for achieving objective of tidy A

Objective (A) Give an account of the health system
in Iran
The method e Interview using interview
prompt (1)

* [f the interviewer refers me to
the further documents or
informants they will be
included

Interviewees Health, education and treatment
deputies in Kerman Medical
University (n=3)

Approximately needed time 4 days

The Health System Interview guides have been dedigucording to
Appendix (1): Two slightly differing interview gués have been prepared for
the Health and Treatment Deputies (HSIG 1), andhferEducation Deputy
(HSIG 2). These can be found on the next two pages.
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Health System Interview Guide (1) — HSIG1
Interviewees: health and treatment Deputy

1. Which sector of health ( primary ,secondary, relitabion ) is under
supervision of health deputy/ treatment deputy

2. Given that the answer of question (1) is primahg second question
could be what the definition of primary care ighe Iranian health system?

3. Given that the answer of question (1) is seconddg,second question
could be what the definition of secondary caraithe Iranian health system?

4, Given that the answer of question of (1) is reli@ibn, the second
guestion could be what the definition of rehahiida care is in the Iranian health
system?

5. Which types of primary care /secondary care/ rdhation are available:
if they are private, public, voluntaries or chast?

6. Who/which body is financially supporting the primecare /secondary
care/ rehabilitation e.g. equipments, utilities @neimises and staff salaries?

7. Who regulate primary care /secondary care/ retaton from financing
aspects such as medical fees, prescription feesjnguand midwifes care, the
method of employments and the number who is netxdbd recruited and working
time

8.  What is the role of national, sub national, in&ional level and also public
or private section in the health policies regardmgprimary care /secondary care/
rehabilitation?

> If they are decided in the provincial level or ateections

9. Who/which body is responsible for staffing of pam care /secondary
care/ rehabilitation (administrative and healthfsja

10. What percentage of human resources is in private government
sectors in the primary care /secondary care/ rétainn?

11. How different are the rural and urban area in teomservices delivery in
terms of primary care /secondary care/ rehabititéi

12. What types of insurance are available, does iediifom the jobs and

residential place or so on? Coverage in terms pedyof groups of people
classified by job, resident place,
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13. What do these insurance cover in terms of mediaed e.g. dental
treatments, prescription, site test, surgery exgeasd laboratory examinations

14. Who!/ which body regulate them from the mentionepeats and the
proportion of health fees they pay?
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Health System Interview Guide (2) — HSIG2

=

Interviewees: education deputy
What types of health educational organisations thege in Iran? (Private,
government, semi private....... )

Who/ which body fund the medical universities? Frequipment, ultility,
premises aspects

Who pay staff salaries in both administrative arafgssional level?

Which organisations staff them (private, publicsemi private)?

5. Who regulate different aspects of these organisatguch as cost,
education materials and rules

What is the university entrance regulation?
How many medical students graduate each year?

8. What was the rate of growth in the number of mddicaversity and
medical students over the time?

What percentage of students is employed in heattho?
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Study (Bi & ii) Qualitative and Documentary study o Maternal and Child
Health Routine Data Collection System in Iran

The table provide some information on the objectike method and interviewees
and approximately needed time to achieve the albgscof (Bi, Bii)

Objective ( Bi),(Bii) Examine the data collection system in
Iran for maternal and child mortality,
by (i) interview and (ii) by obtaining
copies of documents such as data
collection guides and reporting
requirements

The method * Interview using interview Data
Collection Interview Guide

* Obtaining copies of documents from
interviewees or following up on ang
obtaining copies of documents cited
by interviewees. In addition
recommendation availbale from the
internet (will be included for
comparison.)

Interviewees Health, treatment deputies in Kerman
Medical University, data holders in the
Kerman medical university( treatmen
and health deputies), data holders in
forensic medicine and death registry
data holders in Bam network (is thers
not more than 1?) and Bam hospitals
(n=?) and data collectors in the
hospitals( public and private, n=?)
What about Beharvs...? (n= at least
10!

Tthe last 3 are probably most
important as to what actually happens,
compared to what the Deputies think
should happen!

—t

D

Approximately needed time 10 days

The Health Information System Interview Guides (Kphave been designed
according to Appendix (2): Health information syste
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Health Information System Interview Guide (3)
Interviewees: health and treatment deputies

1) Is there any person or organisation responéibldata collection at the
provincial and national level?
> If yes, is it public or private? (Then | will ask
permission to interview with him or her)
2) Is there an obligation to report health relagégdnts such as maternal
mortality, child mortality and live birth informatn from public and
private and non health sectors (death and birthstrgg forensic
medicine)?
»  How strongly these enforced? If data are not seamt a
any sanction happened?

3) Are routinely data collecting used in the healtticy in the provincial
levels or national levels? If yes what is the usafyeoutinely collected
data on maternal and child mortality?
» If for example a high maternal death is
reported and confirmed is there any thing
Kerman medical university do or it should
be reported to Tehran and they make
decision?

4) How long it takes to receive the results of datalysed.
» Do you think it is on time and usable? If not, why?
» Do you think the results are enough information?

5) Is there any investment in data collection analged utilization? If so
what percentage of the health budget?

6) In terms of expertise, who works in HIS?
» At national level
»  Sub national level
»  Peripheral level

7) What is the position of health information withihe ministry of
health with reference to?

» Is there a statistics or semi statistics unite

»  Can They influence the health policy
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8) Is there any coordination and leader ship from fallewing
stakeholders to determine their demands and teguirements for data
and indicators?
(Statisticians, health professional and NGOs sprative,
Academics, international and national agencies)
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Health Information System Interview Guide (4) - maernal death child death
and live birth
Interviewees: data holders

1) What is the flow of data collection maternal anddcimortality plus
live birth (from the beginning, where it happerstheir data warehouse)

then | will ask a copy of the data they have reeeifrom the lower level.

2) Is there any warehouse to save the data? If sodebign it?

3) How long does it take to receive the data fromlb#om to the top

level of data collection flow

4) Who!/ which body demands the data?

5) Do they have to prepare the results according éopile designed
forms? Or according the decision makers or autlesrask?

» What is the problem of prepared form (if they irugu
enough information?

»  What is the problem of providing base on the deaisi
makers or authority’s needs? Then if it is a pregaiorm

then | will ask to see them

6) How often the out put must be sent to the higheelfe Or decision

makers?
7) Have they asked to collect, save, analyse or dissgenthis data? If

they do so in which form they are presented; tadilgtjstics, or raw data.

Then | will ask them to look at them.

Given that the answer of question (7) is they asw®lthe data then the

following questions (8-11) will be asked;
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8) Have the statistics needed are determined suchatesymal mortality
and child mortality rate and ratio clearly if soWwko/ which body?

9) Have the denominators and nominators are cleafipeté? If so by
who or which /body? Then | will ask to look at t#neailable documents in

this field.

10) Has linking indicators been determined with datallection

strategies, suitable data sources for each selextextors identified
11) Is there any standard definitions for indicatdv$aternal mortality

rate and ratio) if so, who determine them? Theiillagk to look at them

12) Are there any written protocol about the suitalvley of collection
data for each variable, periodicity, analysis, reation methods and
possible of biases data

13) Is there any audit to correct bias and confounding

14) In terms of confidentiality what is the requirentefor data access?
And who can access them?

15) During the Bam earthquake how was the flow datiection?

16) Do you face any problems regarding the timelinabsgibility,

language, completeness and the extend of informatio

17)What are their academic majors and if they have prgvious
experience, what is their job situation; they aldétime or part time...)
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18)Is there any continuous training for them? If savhmany / how
often? By whom and in what field and subjectst ivas possible see the

material

19)How are data transferred to the higher level , hakglistrict health

network, provincial and national levels (hand wgti CD, Internet)

20)Do they have enough equipment such as computénsens:; Internet,

mobile, telephone and transport vehicle

21)The last question is that if a woman die in therKan hospital but she

is from Bam if they record her as Bam or Kermanisias.
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Health Information System Interview Guide (5) matenal death child death and

live birth

Interviewees: data collectors in the hospitals

1)

2)

3)

4)

5)

6)

7)

8)

9)

What is the flow of data collection maternal anddch
mortality plus live birth (from the beginning, wieeit
happens) then | will ask a copy of the data theselsent to
the higher level.

How long does it take to send the data o the hitgwel

Who!/ which body demands the data?

Do they have to prepare the results accordingeth
designed forms? Or according the decision makers or

authorities ask?

What is the problem of providing base on the deaisi
makers or authority’s needs? Then if it is a pregdorm
then | will ask to see them

| will look at this form and see how suitable afal{ey

include enough information

How often the out put must be sent to the highezlzOr

decision makers?
Have they asked to collect, save, analyse or dissgenthis
data? If they do so in which form they are presgniable,

statistics, or raw data. Then | will ask them tokd@at them.

Given that the answer of question (7) is they as®athe data

then the following questions (8-11) will be asked;
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10)Have the statistics needed are determined suclagsmal
mortality and child mortality rate and ratio cleaifl so by
who/ which body?

11)Have the denominators and nominators are cleafigett?
If so by who or which /body? Then | will ask to loat the
available documents in this field.

12) Has linking indicators been determined with datiection
strategies, suitable data sources for each selextexdtors
identified

13) Is there any standard definitions for indicatdviaternal
mortality rate and ratio) if so, who determine tl¥eihen |
will ask to look at them

14) Are there any written protocol about the suitakdg of
collection data for each variable, periodicity, lgsss,
estimation methods and possible of biases data

15) Is there any audit to correct bias and confounding

16) In terms of confidentiality what is the requirentsefor data

access? And who can access them?

17) During the Bam earthquake if they collected dataat
how was the problem of collecting data?

18)What are their academic majors and if they have any

previous experience, what is their job situatitveytare full

time or part time...)
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19)Is there any continuous training for them? If savhmany /
how often? By whom and in what field and subjeitts,

was possible see the material

20)How are data transferred to the higher level , hakp
district health network, provincial and nationatéés (hand

writing, CD, Internet)

21)Do they have enough equipment such as computensens:;

Internet, mobile, telephone and transport vehicle

22)The last question is that if a woman die in therKan

hospital but she is from Bam if they record heBam or

Kerman statistics.
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Health Information System Interview Guide (6)- Deah registry

Interviews: data holders

1)

different sources?

Then | will ask a sample of a form they haveereed from the data

2)

3)

4)

5)

6)

7)

8)

sources

How long does it take to receive the data fromlibtom to the death
registry from different sources? In other word gamu estimate how

long takes from the death time to registration fme

Is there any warehouse to save the data? If sodebign it?

Do they have to prepare the results according & pre-designed
forms? Or according the decision makers or autlesrask?
1) What is the problem of prepared form? (Does
include enough information?)
2) What is the problem of providing the data basehmn t
decision makers or authority’s needs? Then if i&is
pre-designed form then | will ask to see them

Have you been asked to collect, save, analysessentinate this data?
If they do so in which form they are presented|eabtatistics, or raw
data. Then | will ask them to look at them

Which body/ who use or ask your data?

How often you must disseminate the data to the esponding

organisations?

How are data transferred to the higher level , hakplistrict health
network, provincial and national levels (hand wgti CD, Internet)

What is the flow of data collection on death from

it
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9) How many types of equipment such as computersigosininternet,
mobile, telephone and transport vehicles are thB@®hink they are

enough?

10)Are there any written protocol about the suitabéywf collection data
for each variable, periodicity, analysis, estimationethods and

possible of biases data? If so who designed it?

11)Is there any audit to correct bias and confoundimng if one person is
recorded twice , cause of death, not reported

12)Is there any obligation to record death in Iran?

13)What punishment will be happened if some body dbragister his

relative’s death?

14)How data collected at the emergency phase andeifethvas any
coordination between death registry and national arternational

organisations to collect and send data to deaibktrggrganisation?

15)Were there any obligations for them to send this gsbdata to death
registry?

16)Was there any standard form to get data from tleganisations? If
yes, who designed them?

17)Do you think it included enough information

Then | will ask to look at the form

18)What were the problems of registering a death tscatisuch disaster
as Bam earthquake?
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19)Was there any punishment or motivations to repaeath because o f
disaster? Do you think the recording of deaths wemneeliness,
accurate ( from cause of death or demographic biasa
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Study (Biii) Assessing quality of Maternal and Chitl Mortality Data

The table provide some information on the objectike method and interviewees
and approximately needed time to achieve the alge(Biii)

Objective ( Biii)

This objective consists of two separate sections:
e The first one is validation of quality of
data by means of cross-comparing
summary data obtained for the same
aspects form differing sources. In this
part the data on maternal mortality are
collected at the very first stage that they

happened, hospital wards, and then
these data will be checked with those
are available in the Bam hospitals, Bam
net work, Kerman medical University,
and death registry which are collected
before and supposed to be the same as
those | will collect

e The second part is check of non
maternal hospital death to find any
maternal which is classified as non
maternal

The method

» Guideline (1)
Studying the non maternal files and find
any misclassification

Interviewees

No interview

Approximately needed time

43 days
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Guideline (1) Accuracy and completeness of maternahortality for 1 year

Maternal mortality data collection from case ndtesummarised data
Quality of data:
b) Completeness
c) Accuracy

Completeness:
» Completeness of case notes
i. If all maternal death have death certificated
ii. How complete are the different sections in the lieattificate

forms

» Completeness of reported deaths to the higher tvsbspitals in terms
of number and demographic factors

» Completeness of aggregated data in terms of nuarttedemographic
characteristics in the districts and provincialdev

Accuracy:
» Accuracy of case notes
0 They are really maternal
» Accuracy of reported data to the hospital levéle( @xtent to which they
are consistence with the case notes
» Accuracy of aggregated data ( the extent to whely are consistence
with the case notes and hospital records)
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Study (Ci, Cii) Description of maternal and child nortality pre- and post- Bam

earthquake

The table provide some information on the objectike method and interviewees
and approximately needed time to achieve the abg(Ci, Cii)

Objective ( Ci)

Describe maternal and child mortality from 2 year

before the earthquake and 3 years after
earthquake using officially collated data

the
as

available (if necessary adjusted to take account of

findings for reliability/accuracy in Biii)

Objective ( Cii)

Describe maternal and child mortality from 2 year

before the earthquake and 3 years after
earthquake using officially collated data

the
as

available (if necessary adjusted to take account of

findings for reliability/accuracy in Biii)

The method Using summary data according to
Guideline(2)
Interviewees No interview

Approximately needed time

At the same time of interview

The tool will be used for these two objectives isdgline (2)
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Guideline (2) Maternal and child mortality from 2001 to 2006 and process
indicators

1) Monthly death records on maternal and child aliytwill be requested from
Kerman Medical University if they do not havenbnthly then Bam network or
Bam Hospitals will be asked.( if demographic chaastics are available then |
will obtain them )

In case of not availability of data before Bam lequiake, Jiroft data will be draw
up

2) The following data are necessary for procesgatars:

Population sizeKerman medical university)
Birth rate Kerman medical University)
Health facility datal{erman medical university)
Number of caesarean sectioBa hospital9
Number of maternal deatB&m hospitalg
Number of complicated cag@am hospitals if they are available)

3) Skilled attendance and antenatal ¢ferman medical university)

202



Study (D) Integrative analysis

The table provide some information on the objectike method and interviewees
and approximately needed time to achieve the alge(D)

Objective ( D) Critique the maternal and child mortality
data collection in Iran
The method * Guideline (3)

* The result of my study that show to
what extend the data collection system
are usable

Interviewees No interview

Approximately needed | =000 —eemeeeeemeeeeee-
time
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Guideline (3) Accuracy of the data collection systa

Quiality of maternal mortality data collection
1. Is any duplication for collecting data? (The sana¢adfor different
unites in different time

2. Is there any local quality control and use of data?

3. Is there clear definition of data elements?

4. Is there any up to data training and frequent faeklibto those
collecting and using data?

5. Are electronic communication facilities available?

6. Is there any strong rule to draw up the data fraheioorganisations

(public private, hospitals, and non health secdors?

7. Is there any internationatandards in terms ofimpartiality( who
collect them),scientific ( the standard definition, correct analysis and
presentation)gethics aspect¢ who and how can access the data ), and
consistency

8. Is there any body responsible for the data cothectirocedure in the
provincial level? And national level?

9. Is there any link between routinely data colleceadd monitoring
programme in the provincial level and national 1&8ve

10.Is there any audit in the data collection?

11.1s there a particular budget for the data colleidf so what
percentage of health budget in public and privatgiens?

12. Are data analysed available for decision maketbénhospital, health

network and Kerman Medical University?

13.1s there enough experts people at national levelilled
epidemiologist, statistics and demographic andhéprovincial level they
health information staff for collection, reportiagd analysis
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14.How is the position of health information systemtHere a strong
position for the health information in the healthnistry at a level of
equivalent of major disease control ?

15.1s there a statistics or semi statistics unite he tnational and
provincial level?

16.Is there a warehouse designed by a professiongree3

17. How the data are disaggregated? In terms of dbtjaof statistics
stratified by sex, age, socio-economic status, iggagcal area?
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interview Prompt (1) Health system*

1. Medical Education
« Type of educational organisation (private, govermntnesemi
private....... )
* Funding the universities in public and private
» Staff salaries in educational organisations
* Organisations provide staff for them ( public owvpte section)
* regulator different aspects of these organisatisush as cost,
education materials and rules
» the rules to entering the university
» the number of medical students graduate each year
» growth of university number and graduation
» the percentage of students is employed in heattiose

2. Primary, secondary and rehabilitation cares

* Kind of delivery services: If they are private ,bfia, voluntaries or
charities

e funding them

* regulating them

e the role of national, sub national, internatior&tdl and also public or
private section in the health policies

» the organisations that staff them( administrative health staffs)

» staff salaries

« Percentage of human resources in private and gt

* Number of beds and bed occupancy in the privatepabtic section

¢ Rural and urban discrepancy in terms of servicéseaty

3. Insurance

* Insurance type, coverage and regulation
* Rural and urban discrepancy in terms insurance

* Source Oxford textbook of public
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Health information system (HIS*

Health information system can be described in tevfns
A. Input: resources
B. Process selection of indicators, data sources, data cwodle and
management
C. Out put: information products and information disseminatsmd uses

A. Input (resources):
1) The legislative, regulatory and planning framewtm ensure a fully functioning
HIS
2) The resources available for health informatiwiude:
Human resources, logistic support, information aedmmunications,
technology, coordinating mechanisms

B. Process:
e Indicators: a minimum of indicators includes: detgrants, health system
inputs and outputs, health service coverage anlityjua
» Data sources: there are two main sources:
o General population- based estimators: census, \wtatistics and
household / population based survey and survedlanc
o Those depends on health service or administratee®rds: disease
surveillance, health facility records, administratrecords and health
facility surveys

» Data management: this covers all aspects of datdimg from the collection,
management and flow of data to its processing aatysis

C: Output: Transformation from raw data to information, evidenknowledge and
health action

*Source: WHO, health metrics networks: frameworl atandards for the
development of country health information system
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Input (HIS resources) :
A. Information policy : supportive and regulatory environment

i. The legal and regulatory context (draw up informatirom public and

private sector and non health sectors

ii. International standards such as the fundamentatipte of official
statistics such as impartiality, scientific, prcfiemal ethics,
transparency, consistency, efficiency, coordinatiod collaboration

lii. Identifying main actors and coordinating mechanism

iv. Ensure links to programme monitoring

v. Accountability mechanisms

B. Financial resources Investment in data collection, analysis and z4tiion

I.  The annual cost of comprehensive health informati@mtem have been
estimated 0.53 to 2.99%

C. Human resources National technical expertise and leadership,rational
resources to ensure observation of data qualihdstals and data use
i. At national level; skilled epidemiologist, statestiand demographics are
needed
ii. At peripheral levels; Health information staff fdata collection , reporting
and analysis
iii. The position of health information position wittihne ministry of health
should be graded at a level of equivalent of mdisease programme
iv. Stabling a statistics or semi statistics unite
v. Training in all level [pre service ( Msc, PhD degj the university),
continuous education]

D. Communication infrastructures: infrastructure and policies for transfer of
information between products and users within andide the health system
i. In national and sub national level :Computer, Imétr, telephone mobile
ii. transport equipment
li. Privacy and ethical

E. Coordination and leadershipg a committee of key stakeholders from
statistics and health in a high position in theltheministry , NGOs,
academia, international and national agenciesterméne their demand and
requirements for reporting of data from health pangme
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Process
A. Indicators
i. Domain of health information:

» Determents of health: socio-economic, environmental
behavioural and genetic determinants or risk factor

» Health systemtnput to the health system and relafgdcess
such as policy, organisations, human resourceadial
resources, health infrastructure, equipment angl®g
outputs: health service availability and quality, infornoat
availability and quality, Immediate health systeatcomes:
coverage of population with key health services

» Health status: mortality, morbidity, disability anell being

ii. Defining core indicators:
» Careful selection and regular review of core intticaare key
steps in efforts to strengthen a health informasipstem
* The process of defining core indicators should inedey
national and international stakeholders in the agun
» Link core health indicators and related data ctitbecstrategies
to a border national statistics strategy such asnpypreduction

iii. Linking indicators with data collection strategissitable data
sources should be identified for each selectedatdr

B. Data sources
There are some common principles applies to all data sourcesthat are: standard
definitions for indicators, appropriate data cdilee methods, meta data, audit data
trail, use of routine procedures to correct biad @nfounding and ready to
primary data.
Data sources are
* Population based health information sources incthdecensus, vital
events, civil registration as well as sample ottisehsurveillance of birth,
death and cause of death, population based swsuexgillance, vector and
environmental quality surveys
a) Census happening periodically, risk factors such as ptyeanitary
facilities may include and also maternal and chilattality
b) Civil registration : important factors are: completeness , using
medically certificated cause of death, using deraplgic surveillance
system, verbal autopsy to improve the quality, thagay operation of
system including the registration and statistieglarting functions, the
network of registration office, physical equipmant supply,
personnel issues
c) Population based surveyshouse hold data are used to generate; data
on child and maternal health, nutrition, use o¥®es, knowledge and
practice related to health care, health statusiatiah and description,
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determinants of health :knowledge, beliefs andtpres related to
disease prevention and transmission, householchdkpes on health

» Health survey based source generate data as amoaitf health —related
administrative and operational

a) Health and disease records: those for notificatiorase disease as
part of surveillance system, individual patientetards, cancer
registries. Such as growth monitoring, antenatllydry outcome
and disease records

b) Health services records report on services providedt health
facilities as well as during outreach and at commuity level. The
important elements are coverage, quality of careréatment and
administered

c) Administrative records: generate data on the ol/emattioning of the
health system such as the availability of humaouess,
infrastructure and commodities and financial flowke next step is
geographical mapping of facilities, human resousres key services.
The next level is quality of services that can bealwith interview
with clients

C. Data management
Collection, storage, analysis and distribution of dta is called data
management
* Accurate and complete data are a fundamental preisite data
management
a) Reducing the amount of data to the minimum necgssar
b) Regular local quality control and use of data
c) Clear definitions of data elements
d) Up to data training and frequent feed back to tluadlecting and
using data
e) Availability of electronic communications facilise

» The following stages are required to have a soundanagement :

b) Creating a metadata dictionary: it relates datenfroultiple
sources to develop common definitions and to unaedsthe
characteristics of each data elements. The metddztanary
strictly defines data elements and their use ircatdrs including
numerators and denominators. It also specifiesi#it collection
method, periodicity, analysis, technique usedifregion methods
and possible biases of the data

c) Sound data storage procedure: makes availabilithats to
decision-making then providing immediate reportiogll levels,
being a warehouse, managing by a professional msigth

210



Output:

database experience, data base administrator g igoert
designer, a managing board with representative fitata sources
organisations, a stakeholder. In this place extracif data are
done

d) Data analysis and presentation: being a warehouseal and
districts level to have immediate impacts

e) Data distribution: at all levels( national and nnt&tional),
connectivity with internet , ability to be printed

Converting data to in formation:

Extraction data: selecting data elements from énedata.
Transformation of the data may include aggregataitulation,
cleaning, normalizing, merging tables, translattodge values,
transposing values. Then data become informatien &vidence
and finally knowledge

Standard of data quality:

a)

b)
c)

d)

f)

Timeliness; The gap between when data are collestddvhen
become available to a higher level or are published
Periodicity: the frequency with which on indicatermeasured
Consistency and transparency of revision; Intecoakistency of
data within a data as well as consistency betweagamsdts and
over time, extent to which revision follow a regueell
established and transparent scheduled and process
Representatives : The extend to which data addguafgesent
the population or relevant subpopulation

Disaggregating ; the availability of statisticsasified by sex, age,
socio-economic status, major geographical or acsrative
region and ethnicity as appropriates

Confidentiality, data security and data accessetttent to with
practices are in accordance with OECD Guidelingfotection
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Time table and order of doing different stages oftte project

Procedure Time
1) Getting a permission from chancellor of Kerman MabtlUniversity for: 1-2 days
 using data in Bam and Kerman
* interviewing with informants in Bam and Kerman
« arecommendation for death registry
« a recommendation for forensic medicine to have sxtetheir data
and interview( | think to do these it is bettetht/e my supervisor’s
letter)
2) Make an appointment to the health deputy 1 day
3) Make an appointment with education deputy 1 day
4) Make an appointment with treatment deputy 1 day
5) Search and find introduced documents 1 day
(It also will
be done at
the interview
day)
6) Interview with data holder in statistics unit iedith deputy in Kerman 1 day
medical University
7) Interview with data holder in statistics unit iedith deputy in Kerman 1 day
medical University
8) At the same time ask both statistics unites inthead treatment deputy a At the

copy of data they hold on maternal and child miytalhealth facilities and
skilled attendance (summery data and ,if thererame aggregated data for
2001 and 2006). However ififonthly” data is not available in Kerman
Medical University they will be requested from tBam health network or
hospitals

interview day

9) Interview with death registry data holder 1 day
10) At the same time ask the maternal death for 26006 At the
interview day

11) Interview with the forensic medicine data holded & possible see the 1 day
women death records for the recent year

12) Having a trip to Bam and find data holder on madémortality in the 1 day
Bam health network and have interview with them

13) Ask the mentioned person in the Bam health netwarkpy of data they At the

hold as maternal mortality for the recent yearr{ aggregated and
aggregated data for recent year)

interview day

14) Interview with data holders in the public hospaal find a copy of data 1 day
on maternal mortality death for the recent year

15) Interview with data collectors in the public haspi{ maternity and 1 day
obstetrics ward in public hospital )

16) Find all maternal death from nursing notes hapgemé¢he recent year to  2-3 days
later cross check and at the same time see ifdbelg be non maternal in

public hospital

17) Interview with data holders in the private hospétad find a copy of data 1 day
on maternal mortality death for the recent year

18) Interview with data collectors in the private hibap(maternity and 1 day

obstetrics ward in public hospital
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Time table and order of doing different stages offte project

19) Find all maternal death from nursing notes hapgemé¢he recent year
to later cross check and at the same time seeyfdbuld be non maternal
in private hospital

2-3 days

20) Study the all non maternal death between 12-56syad
(Those are not because of suicide, accident, poiggnn the private
hospital

10 month

21) Study the all non maternal death between 12-56syad
(Those are not because of suicide, accident, poiggnn the public
hospital

1 month

22)If I can not find some of my responses ( aboua datlection and
health system) in Kerman Medical University anauld not find their
answers by email and telephone then | will hawipad Health Ministry in
Tehran

3- 4 days

Total

67 days
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Abstract
The maternal mortality could be an indicator ofisegconomic conditions. This study aims
to examine the maternal mortality ratio changemftavo years prior to the Bam earthquake
to three years after it. The study used a mixechtjgaéive and qualitative method.

Results found that there is a remarkable diffeeénanaternal mortality ratios in the year of
the earthquake and the year after the earthquakeeée two data sources. This study
suggests more collaboration between internatioish@encies and disaster stricken country
to report the routine data and strengthening healtbrmation system in non disaster

situation

Keywords

Disaster, long-term effects, maternal mortalityaadata quality

Running title

Usefulness of maternal mortality data in monitorindisaster.
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Introduction

Disasters have been one of the imperative threatsuiman societies. They have affected
considerable numbers of people worldwide. AccordogVHO, about 2 billion people were
affected by disasters and 600,000 lost their liwdbe 90s alone [52]. Based on the
literature, on average 60,000 people die and 290000 are affected by disasters annually
[53] [54]. Previous studies confirm that the effeaf a natural disaster is higher in
developing countries [61] [62] . This is explain®da couple of factors including a higher
occurrence of disasters in these areas, poor resp@md poor preparedness in the disaster
incidence[62].

Health effects of a disaster are discussed toffereint in women and men. Broadly
speaking, in non disaster conditions women hawedapital than men [76]; in a disaster,
this would be even worse due to poor access teefmurces and policy makers [52] [77].
When it comes to pregnancy it has been shown trestsful events can lead to preterm
delivery [15]. Also, it has been reported that 8§1hburs after the earthquake preterm
delivery increases [78].

Apart from the short term effect of a disaster afe snotherhood, living in camps after a
disaster has brought up other concerns regardaguhntity and quality of reproductive
health facilities and staff in camps [80] [81] [82

Concerning maternal mortality, one study found thaternal deaths were lower in women
who live in camps compared to women who did nadeesy camps [84]. However, it should
be borne in mind that due to the different methafdsstimation of maternal mortalities for
refugees in different countries, the results shbvaldiewed with caution [84]. In addition,
even if the same scale is used for estimation;gbiglts depend on the condition of different
camps and the level of health care across the gouh& country has very poor health
services even in non-disaster conditions it islyikkie to the international help in the camps
that some provide better health care, while inunty with an acceptable level of health
care the results might be different.

Although disasters are described as temporary sy@hthey challenge the society
immediately after the occurrence and continueterlong term. However, with the
exception of mental health, long term effects shdiers on health have not received enough
attention [72] [73] [74] [75].

On the other hand, health data highlight healttbleros to the policy makers who have to

choose the suitable strategy for tackling the gnaisl. The historical data also provide

invaluable information which helps to provide atbepolicy implementation. They can be
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called an eye for policy makers to see and dediagently [17]. With a view to monitoring
the long-term effects of a disaster on health systend society, maternal mortality can be a
useful indicator. This is due to the fact that maaemortality could be affected by changing
the life conditions and level of access to the thefalcilities after a disdéer. In addition, it
reflects the socio-economic factors which couldagsde after a disaster and take
considerable time to rehabilitate [34] [12] [35].

The maternal mortality ratio is an indicator witthish to measure maternal deaths. The
Civil Registry in countries with a high and comglatoverage can be the main source for

maternal death figures [50].

This study, using different data sources, aims xanmene the maternal mortality ratio

changes from two years prior to the Bam earthquakieree years after it.

Background on Iran

This section gives a view of Iran to those readdre are unfamiliar with Iran from disaster

and health system perspectives.

Disaster and Iran

Iran is one of the most disaster-prone countrieghim world. In 2003, a very severe
earthquake destroyed Bam, an ancient city on tdeSik Route. This earthquake left
dreadful effects on the society by collapsing theiGseconomic infrastructures [88] and the
health care system [89] [90]. The earthquake lefiehnumbers of casualties, deaths and
injuries and also led to homelessness on a majaie 487]. Since many houses were

destroyed, people had to live in temporary acconatiod for a long time after the quake.
Health system in Iran

The health system in Iran comprises a combinatfdrealth education and health care [107].
There is at least one Medical Science Universityedth province, which is the official

representative of the Ministry of Health and Medi€ducation in that province [109]. The

District Health Network is an office under the supson of the Medical University, and is

the official administrator of health and medicatecan each district [106]. Most of the rural

population ( 86%) is covered by health houses whighworking under supervision of the
Medical Universities [112].
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Live births and mortality data collection in Iran

There are two main sources of mortality data idicig maternal deaths: the Statistics Unit
under the supervision of the Health Ministry and @ivil Registry under the supervision of
the Interior Ministry. In addition, maternal deatti® collected through the Family Unit at
the Health Ministry. The only official source foive births data is the Civil Registry.
However, the health staffs use the number of dlildwho received the Polio One
vaccination as the surrogate for the live birthsibars. They argue that this is more accurate
due to the low accuracy of data at the Civil Regisnd the almost nationwide coverage of

vaccination. The latter was confirmed in the litara [96].
Methods:

This study is a part of a larger study carried iouBam, in a town located in Kerman
province, and in Kerman, the centre of Kerman pro@i The original study is a mixed
qualitative and quantitative study and the dataevesdlected via interviews with informants
and documents. As noted, there are three diffedatd sources for maternal deaths: the
Family Unit at the Kerman Medical University, théafistics Unit at the Kerman Medical
University and the Civil Registry. The data frone tBtatistics Unit were available for just
three years; therefore this data source cannosbed to study the effects of the earthquake
on maternal mortalities. However, it is a very \adle source of data when it comes to
comparison. This is because the Statistics Unit thasdata in detail so it provides an
opportunity to do a case matching with the FamilgitUThe other sources, the Civil
Registry and the Family Unit, have the data for pleeiod at which the study was initially

aimed.

As noted above, the Medical Universities are thficiaf representatives of the Health
Ministry; hence, the author needed to have the igsian from the Chancellor of Kerman
Medical University or the Deputy for Health. Thigrmission, which was necessary to
commence the study, was obtained through the Ddputidealth. Collaboration with the

Civil Registry was obtained through a letter isstredn Kerman Medical University to the

Civil Registry, asking for their collaboration ihi$ study. The permission to launch the
interview at the Civil Registry was issued by theath of the Civil Registry. The data
obtained from different sources were not in thesdmnmat. The data from the Family Unit
were extracted from the maternal death files. Tlas fprovided a variety of data including
medical history, demographic and personal inforamatiThe author extracted only the
personal and demographic characteristics of ca$esdata from the Civil Registry and the

Family Unit were entered into Excel with a formanhiar to that of the Civil Registry. The
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data from the Statistics Unit, which were origigaith Access, were exported into Excel.
Then the data which were in Farsi were coded imigligh. Afterwards they were exported
into SPSS before recoding. The final data were gedwsimilarly to the output of the vital

Registry cross tables.

Finally, maternal mortality ratios at the Family iUwere calculated using maternal deaths
records for Bam as the nominator and the numbehitdren received Polio one vaccination
in Bam as the denominator. Maternal mortality mtfor the Civil Registration were

estimated by the number of maternal deaths andlitles recorded at the Civil Registry.

Results

The estimated maternal mortality ratios over tieetiare presented in figure 1. There is a
remarkable difference in maternal mortality raiioghe year of the earthquake and the year
after the earthquake between two data sources.eWtndl Civil Registry shows the highest
maternal mortality ratios at the year of the earttig, the Family Unit shows the second
lowest ratios in the period under study. Howeveafarmal mortality ratios are very high at
the Family Unit the year after the earthquake. 8sirgly, the Civil Registry presents one of

the lowest numbers of maternal ratios in the yé#neearthquake.

Figure 1 : Pattern of Maternal mortality deaths per 100000 deaths according to
the different data sources (the Civil Registry, théd=amily Unit) in Bam from
2001 to 2006

These contradictions can be traced back to thansistency in either the denominator or the
nominators or even in both of them. Therefore thgdvhich are used for calculation of
maternal mortality ratios are explored and companethble 1. The data indicate that live
births recorded at the Family Unit are significgritigher than those for the vital registry
over the period under study. Maternal mortality bens are also higher in the Family Unit
in comparison with those of the vital registry, lwithe exception of the year of the

earthquake, which was two for the former and teritfe latter

Table 1 : Maternal deaths, live births and maternalmortality ratios in Bam based on different
sources, the Civil Registry and the Family Unit, fom March 2001 to March 2007
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Because the data at the Civil Registry were notlahla in individual forms a cross match
comparison to check if these two organisations hesgtured the same deaths was not
possible. However, it still is interesting to knaiwdifferent organisations produce different
results, or the data are not consistent in the sangemnisation. To address this question, the
data from the Family Unit and the Statistics Unithich are both under the same
organisation, the Health Ministry, were matchedtaDat the Statistics Unit were available
for 3 years in individual forms. Therefore, thead&iom the Family Unit and the Statistics
Unit from 2004 to 2007 were matched case by casedan the common factors of
recording. The results are shown in table 2. Tkl tumber of deaths in the Family Unit is
eleven while in the Statistics Unit it is eight. éBe eight deaths were reported in both
sources. Age, place of residence, and date of sl@athe recorded in both sources; therefore
they were examined to find out whether they aresisb@nt with each other. Table 2 provides

some information on the number of cases which atematched from these factors.

Table 2: Factors not matched in mortality data betveen the two systems (the Family Unit and
the Statistics Unit) in Bam from March 2004 to 2007

In this section the strategy of each organisatiiber dhe earthquake for data collection is
examined. Following the Bam earthquake, the CiégRtry reacted quickly to register the
deaths by establishing temporary branches of thié Régistry in different areas of Bam. It
was also mentioned that registration was encourdnyethe government by offering an
indemnity for registration. It was discussed in iterview that if all family members died,
any relatives or neighbours could report the deddlosible registration and registration of a
person alive as having died were mentioned as tibielggns with this sort of registration.
Further information about death records immediaadtgr the earthquake is discussed else-

where ( Zolala, accepted for publication in DisaMenagement and Prevention Journal).

On the other hand, the Medical Sciences UniveiBitgtrates another picture of the effects
of the earthquake on the data collection systemmmhe interviews it was found that the
Medical Sciences University missed out those dataeaths which happened immediately
after the earthquake. This was due to the hugetsfief the earthquake on the health care
system. Almost entire equipment and work place wlestroyed. The respondents stated that

it took time to have a place to work and equipntentse for work.
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On the other hand, the interview at the Medical vdrsity found that following the
earthquake the native health staffs worked with tRed Cross organisation for a
considerable time. During this time they did nohdselata to Kerman Medical Sciences
University. Initially, the data colleted at the REdbss organisation were in English and then
Farsi, the official language in Iran. They alsorped out that due to the extraordinary nature
of the earthquake, the Health Network was kept bufly contagious diseases.

Additionally, changing the role of the Medical Swes University from the supervisory to

the supportive was perceived by one respondematber obstacle to receiving the data.
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Discussion

In Iran the main policy decisions are made in thealth Ministry [105]. Therefore, the
Health Ministry is one of the main data users. Haavethis study flags up some serious
problems which limited the data usage by the Hedlttistry.

The results reflect two main problems. One problenthat of sustained data collection
routinely done, and a second one is the problenmsgbexacerbated by a disaster. The
problems observed in the non-disaster situationdiseussed explicitly somewhere else
(submitted to East Mediterranean Journal.)

There are a number of long-term effects of a disash the routine collection of data.
Several factors hindered the resuming of data ctidle shortly after the earthquake. Firstly,
recovering the routine data collection systemd@ie-disaster state takes considerable time.
This long recovery time could reflect either lintiten in the ability to rehabilitate the system
to its pre-disaster state, or the Medical Sciendegersity’s priority setting after the
earthquake. The latter can be illustrated by twsuds: in the early period after an
earthquake, there is a tendency for policy makesotve the daily and short term problems
rather than the longer term problems [1]. Furtheenthere is little enthusiasm to use data
when policy makers may lack the skills and knowketlyy use the data which can hinder the
data usefulness [163].

Secondly, the effect of the earthquake on livingiditions diverted the policy makers’
attentions from routine activity to emergency andvsillance actions. Although these tasks
are very important in the critical conditions irethftermath of a disaster, they should not
undermine routine tasks from being undertakenjqudarly when the collected data are used
not only to monitor the longer term effects of aaditer, but to also make governments
accountable to the people [152].

Finally, poor coordination between the national artdrnational aid agencies to send routine
data to the province was another problem afteetivthquake. Although the role of national
and international aid agencies is very importantisaster relief after an earthquake, poor
coordination and lack of task definition regardiogtine data collection resulted in no data
being sent for a few months after the disasters Tinie would have critical effects on the
population’s health due to changing socio-econdattors. Needless to say, these data have
a vital role in recognizing the problems that depehfter a disaster. They can be used as
indicators of need for health care services anithately for planning future responses to

similar situations in a developing country.
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Conclusion:

This study used epidemiology data to open the wingiopolicy makers to see the problems
which are found in the collecting of health datad @o flag up the necessity of paying

attention after a natural disaster. It is very imi@ot to have the collaboration of international
organisations to send the data to the host countrgrefore appropriate strategies might be
needed to increase this awareness at the natiodablabal level. This can be achieved

through international organisations such as Worlkhlth Organisations or Red Cross
Organisations.

This study was conducted after the Bam earthqudkehwvas a very devastating disaster;

therefore the results might be different in smatlisasters.
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Figure 2 : Pattern of Maternal mortality deaths @000 deaths according to the
different data sources (the Civil Registry, the Fartdnit) in Bam from 2001 to
2006
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Table 2 : Maternal deaths, live births and maternalmortality ratios in Bam based on different
sources, the Civil Registry and the Family unit, fom March 2001 to March 2007

Source of data| year 2001 | 2002 | 2003 | 2004 2005 2006
2 Maternal deaths 0 1 10 1 1 3
(%))

'66)1 Live births| 2479 2616| 2562, 2575 3466 3948
_D_S: Maternal 0| 38.23| 390.32] 38.83 28.85 75.99
®) mortality ratio

Maternal deaths

%
o
w
N
(62
w
w

Live births| 5075, 4771 3258 3590 4543 5537

Maternal 0| 62.88)/ 61.39 126.58 66.03 54.18
mortality ratio

Family Unit

Table 2: Factors not matched in mortality data amoxg the two systems (the Family Unit and the
Statistics Unit) in Bam from March 2004 to 2007

Factors Cases
Age 3

Date of death 4
Resident place
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Abstract

Health Information System has responsibility foo\pding information for decision-
making. The aim of this paper is to explore matyadéind live birth registration in
Kerman province. The study applied a qualitativehoeé via in-depth- interviews,
observation and documents.

The results show that there are a range of problarssch as inadequacy in rules,
staff, data checking and publication.

This study suggests different approaches to stnenghe system such as introducing
appropriate rules and regulations to oblige diffi¢éi@ata sources to send the data and
allocating enough resources, including human ressrtechnology infrastructures

plus providing appropriate training.

Keywords
Health information system, vital data, birth, death
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Introduction

Health Information System (HIS) is defined as atesys with responsibility for
providing information for decision-making at difét levels [16].

The domains of its use vary from planning and mansnt to evaluation of the
health services. The ultimate aim is improvementh& health conditions at the
individual and population level[2].

The need for availability and use of health datgr@w~ving in many countries and in
developing countries in particular.

Boerma and his colleague describe that, presefitly, financial support being
devoted to developing countries has increased. Tads to increased need to
measure the improvement in achieving the goalsgasdi to health systems. In
addition, monitoring of development is one of thiebgl concerns such as the
achievement of Millennium Development Goals (MD@s)) This can be achieved
through monitoring some health indicators.

Despite the crucial role of HIS in recognising dewbs and ultimately improving
health systems, most of the developing countriege h@oor health information
systems. To tackle this problem some of develogogntries have added several
parallel systems to their national health informatsystem to gain better information
[2]. These types of systems might achieve bettatityuof information on specific
topics. However such systems are not only unlikelyhelp the system due to
creating more chaos, duplication, and data trarsamsproblems. They are also
damaging to the entity of health care systems [2].

Health data are being collected from differentrses such as civil registration [22]
which is defined as a legal, obligatory, continuansl lasting process of recording
vital events [23].

Registration of vital events is considered as ohéhe most important priority in
human societies. A record of birth confirms thestemce of a person which is the
first step to protection of his rights to life ariden his social rights such as
freedom[25]. The differences in occurrence of thegents illuminate the high risk
groups who need specific attentions. Hence, theyiaed in planning and ultimately
aim to make the governments accountable to pe@ple [
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The necessity of developing HIS in developing does was identified by
international organisations such as the World Bddk'] and WHO. Building upon
the need to improve health information systems JHV8HO established the Health
Metrics Network (HMN) in 2005 [148].

Based on WHO framework a health information systemdivided into six
components including health information system weses, indicators, data sources,
data management, information products, informatiee. These outlined components
are also grouped under three headings: input coscetth health information
system resources, process includes indicators, stateces and data management.
Information products and information use are categd under outputs heading [6].
The aim of this paper is to explore mortality anet Ibirth registration in Kerman
province (The second largest province in Iran ledah south east). The study used
the Health Metrics Network framework as a standa@agnework to examine the

system.

Background on Iran

This section gives a view of Iran to those readdns are unfamiliar with Iran from health

system and data collection systems perspectives.

Health system in Iran

The health system in Iran comprises combinatioheafith education and health care
[107]. There is at least one Medical Science Umigin each province, which is the
official representative of the Ministry of Healtmdh Medical Education in that
province [109]. The District Health Network is affice under the supervision of the
Medical University, and is the official administatof health and medical care in
each district [106].

Health services in the rural areas are provideoudjin the Health Houses which are
the most peripheral health centres located in tHages. Approximately 86% of

rural population are covered by health faciliti#$7]

Live births and mortality data collection in Iran
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There are two main sources of mortality data:Staistics Unit under the supervision of the
Health Ministry and the Civil Registry under thepswision of the Interior Ministry. The

only official source for live births data is theviTiRegistry.
Methods:

This study is a part of a larger study carried iouBam and Kerman which is the centre of
Kerman province. The study applied a qualitativethoe to gain deep understanding of

systems. The data were collected via in-depthyviges, observation and documents. The
interviews were conducted at different levels ofadaollection systems including data

collectors in rural and urban areas, data processw policy makers at the local (Bam )and
provincial (Kerman) levels. Also conducting intexwis at the work place led the researcher
to obtain better perception of which problems cafféct the data quality. The documents

used in this research are mainly accessible jubeatrgeted organisations. .

As noted above, the Medical Universities are thkciaf representatives of the Health
Ministry; hence, the permission to commence thdystaust be gained from the Chancellor
of Kerman Medical University or Deputy for Healffhis permission was obtained through
the Deputy for Health. Collaboration with the CiRkegistry was obtained through a letter
issued from Kerman Medical University to the CiRiégistry, asking for their collaboration
in this study. The permission to launch the intexwiat the Civil Registry was issued by the

head of the Civil Registry.

Results:

The results are presented under three main headpgs ,which is concerned with
data capture, data processing ,which highlightblpros in processing the data, and
data usage points out the shortages in data usage.

Firstly input: the results found out that the Ciflkgistry is notified of death by
people testimony. However people might postponéymog the Civil Registry of
deaths and births until they need it for some neasah as heritage, insurance and
school enrolments. Also based on the current ithieie is a small fine for no or late
registrations with inadequate enforcement. In aalditit is likely to include some
deaths with no heritage without registration. Timight happen mostly in rural and
remote areas where residents have to travel to gatess to the Civil Registry

branches.
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Although the Medical University and its data cotlen in the rural areas has a better
coverage of vital data in comparison with the CReégistry, it is still haas its own
shortages. As mentioned at the back- ground sedherhealth system in Iran covers
86 percent of rural areas which means that evemeuinpleteness of data there is 14
percent of the rural population which are not ceddny the Health Houses.

When it comes to the urban areas, the followingsesiare required to send the data
to the Statistics Unit in the Health Network [11fgalth facilities ( private /public) ,
Forensic Medicine and the Cemetery Office. Howeher interview found that the
Medical University has failed to gain data from #f@rensic Medicine and from the
private cemetery office. Furthermore there is irmtstency in data sending from
private hospitals between different cities (tablg. JAnother matter is that semi-
private cemetery offices and hospitals are requicedend their data in a different

format to the Deputy for Treatment.

Table 1: The data are sent to the Statistics UrtiteaHealth Network in each city

Statistics Unit at the Health Network Sources of da

city 1 private hospitals, public hospital, Health
Houses, and semi- private Cemetery
Office

city 2 Non maternal public hospital, Health

Houses, semi- private Cemetery Office

Data processing addresses the questions on hodatheare processed and who is
dealing with the data.

The interviews show that the original data are intten forms which are then
computerized. At the Medical University, the date ategrated manually at the
peripheral level before being sent to the Healtlmgek for computerization. The
software used for data entry at the Civil Regissrgifferent and incompatible whit
that used at the Medical University. Also theseaargations use two different

version of ICD for coding of mortality data. The Meal University has also a
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shortage of computers at some levels. Also thelimitation in technical support for

those who use computers in case they need it. Riegathe data-checking there is
some sort of checking, in both organisations, cotetliby software. However there
is little manual data checking to find out erroffie feed back on data quality are
rarely conducted.

The study revealed that there is inadequate stdff the appropriate academic
degree working with data the Medical University dhd Civil Registry. Those who

work with data at the Medical University complaingfddoing other tasks beside the
data collection and of a high turn-over of staffriwng in data processing. In

addition there has been little training of staffdse commencing their job or during
their working period. This is even exacerbated bgc& of guidelines explaining the

procedure of data collection in detail. Anotherlpjeon mentioned was delay in data
sending from the lower levels to the upper levels.

Three items are considered as reflection of datgels, data analysis , data
availability and policy makers view The resultstbfs study found that the only

publication produced by the Civil Registry is as®@@al publication of total numbers
of vital events conducted at national level. Thera@lso an annual publication of
death data produced by the Health Ministry. Regaydine availability of data there

are some sort of limitations at both organisatihgch are rooted in storing the data
or technology limitation. The policy makers peragwthe problem to be poor data
quality, no guidelines for data collection, lackfofward planning for health issues

in general, and no incentive to use the data.

Discussion:

The results of this study found that there is ageaaf problems in data collection

systems in the Civil Registry and in the MedicaleBice University. These include

poor performance in data capturing, due to lackamfrdination and collaboration of

data sources to send the data to the targetedisagjans, and inadequate rules and
regulation or enforcement of regulation to repbé tleaths.

This is considered to be an important factor inueing that data are transferred

between organisations in a consistent manner [19].
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There are also problems with data handling suctraasferring the data through
paper to the upper levels in part of the systemciwldoes not appear to be an
accurate and fast method of data transfer [156].

In Pakistan, the data from peripheral levels arnt deectly to the district level [157].
This method, however, is not the best one fronptrspective of speed, quality and
accessibility. However, it may still be better ththe method employed in Iran. This
is because the Pakistani method is likely to béefdd56] and it also reduces the
errors that might happen during integration.

Lack of compatibility of software and data codirged at the Medical University and
the Civil Registry impedes the ability of technojag share and match the data with
other data sources. This can lead to duplicate clataction and can decrease the
accuracy of data [132]. The WHO framework advocaisisg coherent programs
and system which are compatible with each othdifigtrent levels [6].

The quality of data can be deteriorated becaudittlefdata checking, inadequacy of
human resources, and little data usage.

It is discussed that in developing countries inectrcoding and making mistakes in
the entry of data in the correct fields are frequeroblems [146]. Limited data
checking might also indicate low data usage bycyaihakers; if the data are used,
they are checked and feedback on data will betsetdita collectors and processors.
It has been noted that in developing countriesettsge few opportunities to give
feedback to data processors and data collectangpimve the quality of data [146].
Additionally, recruiting staff with appropriate atmic qualifications at different
levels of the data collection system is recommertddachprove quality of data [32].
It is discussed that if tasks related to data ctd@ and processing are required from
health care providers, it would make them overbuoede resulting in them viewing
this as an extra and unwelcome task [6].

High turnover and few opportunities to have a perema job might be very
discouraging [176], particularly for recently grated staff, and may provoke
inaccurate results. High turnover of staff wereestssd in other studies carried out in
Swaziland [164] and Afghanistan [144]. Also, theh®uld be training at all levels of
a data collection system. These training prograhuilg include policy makers in

order to increase their knowledge about the impboaof data usage on decision-
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making and interpretation of results. On the otieard, the data personnel should be
aware of managers’ interests and needs. Thisedt ko improved data usage [1].
Moreover, the lack of a guideline hinders avail&pibf clear and straightforward
definition of the data collection strategy and hiadicators should be collected. This
has caused duplication and can also overburdest#ifie Introducing guidelines can
make clear the objectives of data collection andaene data usage, particularly
when the policy makers are involved in these preeggl]. Promoting a guideline
was recognised as an important need to strengtiemuality of the information
system in Mexico [166] [146].

Possible delays in sending the data from the pergtbranches at the Civil Registry
and regular delay in sending the data at the Médiocaversity are reported in the
study. This can be traced back to the lack of gtroggulation and inadequate
management ability, overburdening of personnelasd low data usage in decision-
making. It is suggested that the information sholodd available day to day for

managers [6].

Use of aggregated data can reflect low data usiathe grovincial and district level.
Inadequate data usage at the local level may tedlemumber of problems. One of
them is the structure of a health system as a aer®d system. In such systems,
main decisions are made at the national level;l les@ls do not have an important
role in decision-making [120]. The second problemyrbe low integrity of a health
system [150]. These two might be the case in tioidysas the Iranian health system
is a centralized system[105]. Furthermore, lackagbowerful health system was
mentioned at the interview as another obstaclestotbe data. It can also reflect a
culture of low data usage in the country.

The usage of data has also a direct correlatiom thé quality of data [1]. If data are
of poor quality, they are unlikely to be used.Hétdata with low quality are used,
such as using the data on people who use the ssniitey are likely to mislead
policy makers[17]. Promoting a system of incentifes data usage is likely to
increase data usage [1].
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Furthermore, sending the same data in differemhéts is a tedious job. Having a
statistics unit in each department might be wastinte and money and cause
duplications. Hence establishing a powerful andregmstatistics unit could reduce

duplication, increase the accuracy and even biogiiagreater availability.

Conclusion:

This study can be the first step in strengthenmghtealth information system in Iran.
It is beyond doubt that if the system is not kndtis hardly possible to improve it.
It also takes the policy makers’ efforts to decrd@ch part of the systems needs to
be revised and which part should be amended. Thidyssuggests different
approaches to strengthen the system such as istngd@appropriate rules and
regulations to oblige different data sources tadsime data. Also allocating enough
resources, including human resources, and providipgropriate training before
commencing the job are important factors in impngvihe system. Having good and
sufficiently strong communication infrastructuresncincrease the speed and
accuracy of data.

In addition, some supervisory activities shouldimelace to ensure that the data
collection procedures are on the right track anth ddnecking is undertaken by
competent staff. Using compatible software in dédfé organisations provides not
only more complete data by data transferring; it aso improve the quality of data
through data cross checking.

Finally the data usage culture should be encourbgetie government at all levels
including national, provincial and districts levelstroducing a guideline explaining
the indicators for short term and long term aadtgitand a central statistics unit

would be very helpful in improving the quality oé&lth data.
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Data collection after massive natural disasters

(Focusing on Bam earthquake, Iran)

Abstract:

Purpose:
The aim of this study was to explore mortality datdlection after a destructive
earthquake in Bam, Iran.

Study design
This is a case study of mortality data collecti®ing a qualitative approach. The
study data were collected through interviews withogde involved with data
collection and processing in Iran, and an evalmatioroutinely collected data.

Findings:
The results found that there were many limitatiafiscting data collection after the
earthquake. These limitations are rooted in basdblpms within the existing data
collection system and a lack of co-ordination betwvehe groups collecting data,
including national and international aid groups tth@ovided help after the
earthquake.

Originality:
This study highlights the problems affecting roatcollection of mortality data after
a disaster, due to little attention being paidraper documentation.

Practical implication
The main target group of this study are the degisizakers involved with the
disaster relief issues at the national and inteonat levels. This issue of data
collection is imperative during for future disashédl.

Research limitation
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This research is based on a very large and destusdrthquake; the results may be

different for other natural disasters such as fiood

Keywords:

Disaster, mortality, data collection, Iran
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Introduction

Disasters have been described as the most impetidaags for human societies, and
have affected many populations worldwide. Accordiogthe WHO, about two
billion people were affected by disasters and 600,@st their lives in the 1990s
alone [52].

Disasters can affect the societies in different syancluding health and socio-
economic situations. These impacts can occur imaelgi after the disaster and can
linger for a long time. The economical effects afisaster can be on the individuals,
such as the death of breadwinner [9], and on tbhadar macroeconomic community,
such as inflation (Otero and Marti 1995: 16-18.).

In order to measure the effects of a natural desastere should be ongoing and
routine data collection commencing immediatelyradtelisaster. These data produce
information needed for planning, management, araduetion of the health services,
with an ultimate aim of returning to the originagaith conditions, at both the
individual and population levels [2]. The numbedaaracteristics of casualties are
considered to be one of the main aspects of atdrisaffects study [206]. Also,
mortality data such as maternal and child mortaég reflect the longer term effects
of a disaster, indicating the socio-economic effexfta disaster [34] [35], as well as
the quality and quantity of health care servicé€q [42] [44] [48].

Iran is one of the most disaster prone countriethexworld. The most frequent
disasters occurring are natural: drought, earthey@ekl flood. Bam is an ancient city
on the old Silk Route located in Kerman provincesouth east of Iran, and was
almost destroyed by an earthquake on 26 Decemb@® P&6]. This earthquake

resulted in 31,828 deaths, 17,500 injured and 626 |
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additionally 75,000 were rendered homeless [87].
The aim of this study is to explore mortality datallection after a destructive
earthquake in Bam, Iran.
Background

Health system in Iran
The health system in Iran is a combination of leattucation and health care .There
Is at least one Medical Science University in epobvince, which is the official
representative of the Ministry of Health and MediEalucation in that province
[109]. The District Health Network is a bureau undmipervision of Medical
University, and is the official administrator of dith and medical care in each
district. The first points of contact with medicarvices are Health Houses in rural
areas and Health Posts in urban areas. These H¢alites cover most rural areas,
but a growing population in cities hinders the sdewel of coverage in urban areas

[111]. This system is illustrated in Figure (1).
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Figure 1: Health system in Iran
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Death registration system in Iran
Mortality data in Iran is recorded by two organisas: the vital Registry and Health
Ministry. Vital Registration in Iran was establishe 1918 with the aim of registering
vital events including births, deaths, marriage alivbrce. This organisation has a
centralized and governmental setting under the $¥tyiof Interior, with the main
offices in the centre of each province and periphadministration branches around the
country [114]. People should visit the vital Regidb register the deaths. The problems
encountered with capturing all deaths, and the paouracy of cause of death, by the
vital Registry made the Health Ministry initiatenaw system to collect mortality data
[117]. For the Health Ministry, mortality data arellected by the health staff from rural
and urban areas, which are then sent to the djstnien to the provincial level, before
being sent to the Health Ministry. This hierarchylemonstrated in figure (1)
As mentioned above mortality data are very usefdicators of health and are used in

planning and evaluation.

Methods:

This study is a part of a larger study carried iouBam, a town located in Kerman
Province, and in Kerman, a city in the centre ofrk@n provinceThis is a qualitative
study and the data were collected via interviews @ocuments. The interviewees were
selected so as to involve informants involved ih lelel of the data collection
procedure, including data collectors in the rurad arban areas, data compilers and data

processors. There were also a few interviews wollty makers. Subjects were selected
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in the number of ways, starting with purposive skngpto cover the hierarchies,
snowball sampling to widen scope, and random saguf a subset of health houses.
Another source of data were documents, there isnmaininformation available on the
Iranian health information system on the internBtere are however some books
published in Persian which provided useful inforiorat(e.g. “A series of registration
rules andregulation” by Mansoor,2003), these can be accesisenigh the official
health institutions. WHO health metrics informatioamework was used to develop the

interview guide, and in-depth interviews were ugedain rich information.

Results:

The results of this study relate to the numberegtlds that happened immediately after
the earthquake and were directly caused by théaqaake, as well as the number of
deaths that happened within a few months follovihegearthquake.

The results of the interviews with data processtrewed that there are no records of
deaths caused by the earthquake at the Health tiiniedeed, the vital Registry is the
only organisation which recorded the deaths cabgdtie earthquake. Information from
interviews and viewing some of the data producethleyvital Registry found that these
data are available in cross tables based on geagergroups, and causes of death. The
data are not accessible from the original formsider to maintain confidentiality,
unless there is judicial permission. The data artered electronically using software
designed by the vital Registry, which is differérdm the software being used in the
Health Ministry. This makes it impossible to dilgatxport data from the vital Registry

to the Health Ministry. In addition, deaths causgddisasters are registered as deaths
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due to accidents, and therefore are included algtigdeaths from incidents such as car
accidents, suicide and poisoning. Deaths are tedistered by the relatives, neighbours
or friends of the deceased. The interviews fourad tlouble registration of a death, and
falsely reporting a living person as dead were l@mols associated with this method of
registration. The interviews also illustrated tdae to the mass tragedy and numerous
casualties it is impossible to exam the bodiesdatdrmine the exact cause of deaths.

In terms of the recording of deaths that occurritdr ghe earthquake, the results of
interviews with data collectors, health staffs gradicy makers revealed two types of
problems, in both the provincial and local levéisthe provincial level, findings of this
study show that, there was no routine connectivéiiiveen Kerman Medical University
and Bam Health Network. At that time, Kerman Medtidaiversity did not maintain a
supervisory role over the health network for a fiewnths, instead Bam health staff
worked in close relationship with the Red Cross #ma Health Ministry. Interviews
with the health staff in Bam found that initiallye events were recorded on the patient’s
file and on the Red Cross Organisation log booksckvwere in English. They were
then were replaced by patients files and log baoksarsi, the formal language in Iran.
These files and logbooks were given to the Red <Lroganisation when their
responsibility for health care delivery ended.

At the local level, the Bam Health Network had ap#ed after the earthquake, and there
was no place to hand in the data collected fronuth@n and rural health centres. This
data included the routinely collected mortality aldtom the rural and urban health
centres. Also, there was no way to enter data femamonths, those involved with the

data collection and data processing said there meaplace to do the work and no
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working computers. The interviews also revealed dfter the earthquake the authorities
were distracted from routine data collection, andued on specific data collection,
such as infectious disease. The large scale dfdgedy created by the earthquake made
the routine data collection less of a priority. Digras interview with one of the policy
makers it was mentioned that “at that time [after ¢arthquake] nobody was thinking of

routine data collection”.

Discussion:

Health information system data, including mortalitgta, have an imperative role in
decision-making processes. Cibulskis divided thigyubf health information into four
major groups: firstly for planning and monitorirsggcondly for increasing organisational
accountability; thirdly for securing financial rasces; and fourthly for increasing the
knowledge of systems in the long term [18]. In Itha main policy decisions are made
in the Health Ministry [105], and therefore the HledVinistry is one of the main data
users. However, the results of this study flag seemous problems which limited the
data usage by the Health Ministry. In terms of dadection immediately after the
earthquake the limitations are that the data atviteé Registry are collected through
individuals reporting it to the registry, while thdealth Ministry collects the data
through its health staff. This difference does altiw the Health Ministry to collect the
data routinely on its own immediately after a ladigaster. Instead it relies on the vital
Registry data, which is the aggregated into forindada presented as cross tables. This
form of data might be insufficient for epidemiologi research to recognise at risk

groups during an earthquake, which is claimed tofe of the major issues in disaster
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relief functions [204]. This in turn might impedeetplanning and evaluation for the next
disaster. But, even if there is a judicial permossifor use of individual data, the
inconsistency between the software used in thegan@ations makes it impossible to
transfer the data from the vital registry to thealte Ministry. This problem was also
pronounced in Romania as one of the obstacle irhéadth information system [205].
Also the way earthquake mortality data were recdradied on the people’s reports.
This in turn limits the knowledge of the exact cauwd death for victims, which is
important in epidemiological research.

Regarding the long term effects of a disaster artime data collection, several factors
hinder the resumption of data collection shorthgaan earthquake. Firstly, restoring the
routine data collection system to the pre-disasteditions takes considerable time, this
can reflect either the ability of rehabilitation tre priority setting after an earthquake.
The latter can be further explained by two issugsally, the tendency of policy makers
to solve the daily and short-term problems rathantthe longer-term problems [1], and
finally, little interest in the collection of rou@ data. This may be due to the lack of
skills and knowledge of data usage among policy erakvhich can hinder the data
utility [163].

Secondly, changes in conditions caused by the qraak®e, such as living conditions,
distract the policy maker’s attentions away frora thutine activities, instead focussing
them on emergency and surveillance actions. Althadbgse tasks are imperative in the
critical conditions that occur in the aftermathaadlisaster they should not undermine the
routine tasks, particularly when the data are mdy ased to monitor the longer-term

effects of a disaster, but also to make the govemsnaccountable to their people [152].

247



Finally, low co-ordination between the national aimdernational aids, in terms of
sending routine data to the province was anothavlem after the earthquake. Although
the role of national and international aids are @magive in the relief efforts after a
disaster, poor co-ordination and a lack of defiteesks regarding routine data collection
resulted in no data being sent to the Ministry adfakh for a few months after the
disaster. This time has critical effects on peaplaealth due to changing socio-
economic factors. And, these data have a critiol® in recognizing the problems that
develop after a disaster, and can be used as iampandicators during decision-making.
There is very little research on routine data abite following disasters, and this study
could provide useful information in this importaatea. However, this study was
conducted on the Bam earthquake, which was a nessivthquake. Therefore, the
results might be different in less serious disastand other type of disasters such as

floods.

Conclusion:

The occurrence of natural disasters is increased thre time. Recent studies show that
globally there has been an 18% increase in theraladisasters frequency in 2004 and
2005 [59]. This means that the preparedness amohiplg for future disasters should be
a main priority for most societies. This study ailite explore the problems that arose
from the Bam earthquake in terms of data collectiwhich is an imperative part of
disaster preparedness. With regards to the avidjalbif good quality data after a
disaster, in developing countries most problemgitaie from the poor infrastructures.

Furthermore, this study found that poor co-ordimatbetween national and international
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aids to collect and register data leaves a sigmifihole in the data collected from the
disaster stricken areas. This data can provide litapbinformation for recognition of

vulnerable people, as well as on health servicaeditguand disaster relief performance.
This study suggests a multifaceted effort in thebgl and national level to strengthen
the health information systems as a disaster peepass activity, to be done by

considering its efficacy during and after a catgstic event.
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A gap between policy and practice: a case study amaternal mortality reports,

Kerman, Iran

Maternal mortality is defined as death that hasiged due either to obstetric problems
or to pre-existing disease which has been exacmtligt the pregnancy or 42 days after
pregnancy termination [10].

Annually, 529,000 women die due to pregnancy ofdchirth around the world [28].

Also a significant number of women suffer post-pragcy morbidity, that is, from
disability and health problems [207]. It is estiewtthat about 15 % of all pregnant
women will face unforeseen difficulties during thpregnancy [10].

The main targets of the United Nations MillenniumojBct are decreasing poverty and
increasing development, human rights and democpoyection of environment, peace
and safekeeping. Maternal and child mortality ameides which are affected by
development, poverty and democracy. Therefore ingrent of maternal health and
reduction of child mortality are two indicators athieving the main goals of the UN
Millennium Project [13].

Therefore, reduction in maternal mortality is orfettee main goals in many countries
including Iran. The next section gives a brief svew of the efforts made to investigate

and control maternal deaths in Iran.

Background

The Health System in Iran

The health system in Iran comprises a combination of health education and health care

[107]. There is at least one Medical Science University in each province, which is the
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official representative of the Ministry of Health and Medical Education in that province
[109]. The District Health Network is the official administrator of health and medical
care in the districts. The first points of contact to medical services are the Health Houses
in rural areas and the Health Posts in urban areas. These Health Houses are situated in
most rural areas, but the growing population in cities prevents the same degree of
cover in the urban areas [111]. The health staff working at the Rural Health Houses are

called Behvarzes.

Maternal Mortality in Iran

Maternal and Neonatal Mortality Committee

Apart from the official source of mortality datdye Civil Registry and the Statistics
Unit at the Medical Sciences University, maternabrtality records are collected
through the Family Unit at the Medical Sciences vdmsity. This collection was
launched by the Maternal and Neonatal Mortality @ottee, which was established in
1995 at the national, provincial and local leveislian [116]. The main aim of the
committee was reducing maternal deaths. In 199@emma mortality was studied
through the census; in 1997 a Reproductive Age alioyt Survey (RAMOS) was
conducted to estimate maternal mortality statigtids]. The RAMOS questioner was
reviewed by the Maternal Mortality Committee. A nifeetl version of the RAMOS
guestionnaire was used to survey the maternal sledthe main aim was reduce
maternal mortalities. In 1999, this new approacls eaaluated. The results of the
assessment showed that this system had to be eubdifii the following reasons: a) the
shortage of complete and accurate data, b) thedhckassification of maternal deaths
based on the International Classification of Cawafedeath, and c) few proper
interventions based on the results of the survag][1

In order to tackle these problems the nationalesystf maternal mortality surveillance
was set up in 2000 [116]. This information is sumaed in table (1).
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Table 1: summary of activities conducted to estaraatd control maternal mortalities by

the Health Ministry of Iran

year Activities
1995 Initiative the Maternal and Neonatal Mortaltgmmittee
1996 Estimation of maternal deaths based on cetegas

1997 Estimation of maternal deaths based on RAMOS

1999 Evaluation of the modified RAMOS questioner

2000 Initiative national system of maternal motyediurveillance

Issues concern the national maternal mortalityeiliance system

In the national maternal mortality surveillancetsys, there are four main processes:
collecting data on maternal mortality, investigatiof cause of deaths, planning plus
intervention, and evaluation. Here is a brief dgsion of each of these.

First data collection, which conducted via a inevw guide with structured and open-
ended questions. The method of collecting the Watthrough interviews, investigating
the recorded documents, and verbal autopsy. Tha cat be classified into three
groups; verbal autopsy at interviews with relatiedshe deceased, private interviews
with the health staff involved in provision of hemalcare for the deceased body, and
clinical autopsy [116].

The next stage is to investigate the cause of daatbrder to find any avoidable causes
of death. It has a crucial role in setting up thterivention and planning [116].

On the premise of the cause of death, suitablevietéions are planned. The committee
is responsible for managing the implementation raériventions. Indeed, all details
including the intervention, the people who are oesible for carrying it out, and the
time of intervention should be clarified by the cuoitiee [116].

The last part of process at the national maternattatity surveillance system is
evaluation. The evaluation is undertaken by twadamethods: process evaluation and

outcome evaluation. The process evaluation is epdliom the reporting of death to
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planning, intervention and evaluation of the ingmion. The outcome evaluation is

used to evaluate the general function of the slianee system [116].

Based on the above explanation, as an independenexernal evaluator, this study
aims to explore the gap between policy decidedhat riational level on maternal

mortality investigation and the policy implementatiat different related levels.

Methods:

This study is a part of a larger study carried out in a town located in Kerman province
(Bam), and in Kerman, the centre of Kerman province. A qualitative study was
conducted and data were collected via interviews , documents and observation. In
order to gain access to the fieldwork (Kerman and Bam), the author needed to have the
permission from the Chancellor of Kerman Medical University or deputy of Health
Department since both cities are within the same catchments area. This permission was
obtained through the deputy of Health Department. Collaboration with Forensic

Medicine was obtained through a letter issued from Kerman Medical University.

To achieve the aim, two groups were interviewed; data collectors who collect and send
the data and policy makers who investigate the deaths and had role in policy design.
Data collectors in rural and urban areas were interviewed to understand the routine
process of maternal deaths report. Policy makers at the provincial and local levels were

interviewed to find out the problems they perceived with the current system.

Also there was a book used as a guideline explaining all procedures including data
collection and reporting maternal deaths based on the national maternal mortality
surveillance system. This was available just in the fieldwork and obtained through the
interview.

In addition the interviews were conducted at terkplace which led to gain valuable
information due to observation.

Due to some research limitation such as the expense of travel to the rural areas, only

three such areas were included in the study. Bearing in mind that distance from the
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centre might affect the response; three Rural Health Centres were identified, based on
their distance from Bam (outmost, middle, nearest). Regarding the Rural Health House,
the most peripheral health centre, (each Rural Health Centre covers several Rural
Health Houses), one Rural Health House was randomly selected from each of the Rural
Health Centres. Therefore, there were three Rural Health Centres and three Rural

Health Houses in the rural areas.

Results

The results are based on two main areas. ThesBgton presents the gap between the
policy and practice through comparing the guidelivith the results of interviews and
observation on what was carried out. The second ipdindings extracted from the

interview and observation to explain the relevatdrs to this gap.

Based on the guideline a wide range of sources wergified as data sources to send
the data to the Family Unit by the Maternal MotialCommittee. These include
hospitals (maternal and nonmaterial), any orgaisisatnd office holding maternal
deaths data, investigation of mortality data on womaged 10 to 49 years old reported
to the Statistics Unit and any unofficial peopleasgvof maternal deaths. Also the

guideline suggests reporting these deaths urgently.

However, the results of interview show a differebeéveen what the guideline suggests
and what actually is carried out.

The data drawn from the interviews with those #edp the data indicate that the main
datasources in urban areas are maternal wards at gpetaig, and in the rural areas it is
the Health Houses. Therefore those maternal dealtish might occur with a delay
after the delivery in the non-maternity hospitalsls could be missed.

Also if a death, including a maternal death, hagp@nhome it needs to be reported to
the Forensic Medicine Department in order for ahleartificate to be issued. However,

there is no specific classification of maternal teaat the Forensic Medicine
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Department. For example, if a mother dies due tection following the delivery, the
cause of death is infection and is not categoraedhaternal death. They also were not
aware of reporting maternal deaths to the Familit @xclusively. Further scrutiny in
other data sources reveled that some of them weraware of this policy as well.
Furthermore, reporting maternal deaths was natgperd as an urgent requirement by a
group of respondents, as is suggested by the caeemin fact, if there is a maternal
death, it is reported along with other deaths &Shatistics Unit.

The source of this gap was more scrutinized irowailhg. First lack of training program,
this concerns with two issues; recognition of maédeaths and report them urgently.
The results found that there was no training scleeflor staff. Moreover, the only
informative tool, the guideline was available imiied centers which might deal with
maternal deaths and the reporting of them. Thiddctwe reflected on definition of
maternal mortality. Maternal Mortality Committeechadopted the maternal mortality
definition from ICD -9, which is defined as a dedltlring pregnancy or during 42 days
after the delivery. This does not take into consitten the mother's age, gestation
period, or type of birth as a contributor to ma&rmortality. Also, the care provided
during pregnancy is not considered in relationgg-patal problems [116].

However, during the interviews different descripgowere given by the interviewees
were not consistent with any standard definition.

Another important point which might impede the flat data is that following the
identification of deaths as maternal ones, thesaruestigated and if there is a flaw in

health care provision, some sort of punishmentlvglin place.

Discussion

The results of this study found out some probleargerning the implementation of the
policy adopted by Maternal Mortality Committee wicltimately could affect the
completeness of data.
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Inadequate coverage of data is one of the facttmishaaffect the quality of data [4].
Hardly reporting maternal deaths from some datacesusuch as the Forensic Medicine
could be explained from different point of view. &hare including, initiative little
strategy for increase collaboration, Poor inforoatsystems aimed at informing all
contributory bodies about the new policy and unabdlity of guideline.

Collaboration between involved organisations such thae Forensic Medicine
Department and the Health Ministry is a main oldstéac the recording of all deaths.
Needless to say, if a new policy were to be in@lad relevant parties and stakeholders
must be well informed and understand the importasfcthe new policy. In a study
conducted by Macfarlane and her colleagues in Hadgiawas pointed out that lack of
data about the private sectors results in difficiitevaluating the general trends [153].
Another matter to be considered is that even ifeheere something to be gained by
implementing this policy, would it really be conded by competent staff? As noted in
the results, there are discrepancies between \leatdmmittee requires and what is
really done at the bottom level of the system. kypargues that making generalizations
about organisations without considering the contgitin which an organisation works
is wholly superficial. He notes that sometimes agaanisation functions in spite of its
own rules and aims. Therefore he suggests scruinithese problems through the
street- level bureaucrats’ behaviour and attitu@éset-level bureaucrats are defined as
those people who “interact directly with citizensthe course of their jobs and who have
substantial discretion in the execution of theirkioHealth workers are examples of
street-level bureaucrats [125].

However, this sort of scrutiny has not been underigrior to decision-making.

Lack of availability of guidelines to all relatedfioes could be another factor affecting
the completeness. Introducing a guideline has nbamgfits for both data collectors and
data users by providing clear goals for data codacand data use at different levels
[168].

Another issue concern with completeness is that tduthe instigation of a specific
investigation into maternal deaths, the accuracyatd may have deteriorated. Staff who

had the dual responsibilities of caring for patesnd collecting data on maternal deaths
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reported a conflict of interest when targets taucsdmaternal mortality were introduced
[17]. There were reports of staff being punisheltbfaing investigation of a reported
maternal death. This could have resulted in noostey of maternal deaths or
falsification of data. This is of particular conoeaf decisions relating to health policy
and health care resource allocation were to bedo@séncomplete or inaccurate data.
Inadequate training for staff procedures is disedsss a significant problem in the work
place in developing countries [152]. Employing tealogy is not only an effective way
of informing people about any changes or new pagdicbut it can also be used to train
staff in target procedures..

At the end, this study might raise this questiomtlie advantages of implementing this
policy weigh up the disadvantages? Establishiegséem in parallel with the main data
collection system might give better quality of ddiat it would undermine the main data
collection system and the Civil Registry and isride¢ntal to the entity of the health

system [2]. It would also cause duplication, aratéase the work load of staff [2].

The study highlights the problems with capturingenaal deaths in part of Iran which

in turn indicates the insufficiency in capturing@mplete set of data. However, as with
many other qualitative case studies, there is ditioib to generalise the results to other
cities in Iran Therefore it is suggested to condutilar research in other cities to reach

a general conclusion about the situation.

Conclusion

The study underlines the gap between policy decidied policy implemented by
relevant people. This could question the achievénoérprimary goals of Maternal
Mortality Committee. Introducing a new policy recpgs some preliminaries, such as
gathering the opinions of those who will be conedrrwith it. Furthermore, it is
crucially important to consider the limitations dadk of knowledge at the bottom level
to carry out the policy. It should be born in mithcht an efficient information system
should be used in a new policy and that initatentrol criteria are required to ensure

that the new policy is understood and carried out..
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