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Research Portfolio Abstract

Introduction

Previous research investigating incidents of violence and aggression (V&A) within secure
forensic settings have typically focused on individual factors of patients such as diagnosis
and previous engagement in violent behaviour. The current thesis aims to complete an
investigation of environmental effects which may influence rates of V&A within secure
forensic mental health settings. A systematic review was undertaken to identify, synthesizes
and evaluate the available research investigating environmental factors affecting rates of
V&A within forensic mental health settings. Secondly an empirical study was completed
which investigated the roles of temporal, meteorological and social contagion effects within a

high security forensic hospital as they relate to rates of V&A.
Methods

A systemic search of relevant databases identified twenty-two studies meeting the pre-
defined search criteria. The results of these studies were synthesised and discussed in the
context of four groupings of effects: temporal & seasonal effects; meteorological effects; staff
factors and ward characteristics. An assessment of the studies methodological quality was

also completed.

The empirical paper was a retrospective cohort study which wil followed an observational
cross-sectional design. Routinely collected data about incidents of V&A were
collatedeeHected between the dates 26/06/2012 to the 30/09/2021. This data was combined

with available meteorological data. Temporal & meteorological effects were investigated



using regression models:, wM/hile social contagion effects were investigated utilising a

discreet Hawkes process.

Results

The results of the systematic review indicate that environmental effects areis a growing area
of research interest which suffers due to inconsistency in the methodological strength of some
of the studies. However, there is evidence to support the inclusion of temporal effects, staff
factors and ward characteristics into dynamic risk assessments. The need to consider
temporal factors was further supported by the results of the empirical study which found a
significant day of the week, and time of day effect. These results are discussed in the context
of typical routines of the study hospital. There currently exists insufficient evidence to
comment fully on the effect of meteorological conditions as they relate to rates of V&A. The
application of the Hawkes process provided some tentative evidence to support the theory

that incidents of V&A are spread in part by a social contagion effect.

Conclusion

The current thesis provides good evidence to support the use of the environmental factors
within dynamic risk assessments, as there is clear evidence that the risk of V&A is not a
constant-entity, but instead fluctuates and is influenced by a number of environmental factors.
Secondly, it is possible that an environmental effect such as shift change overs, medication
distribution or being made aware of previous acts of V&A may be leading to increases in
V&A. These findings may be significant in planning future hospital routines and systems to

reduce the possible build of environmental pressures.

Keywords: Violence; Aggression; Forensic; Secure; Environmental; Weather;

Meteorological; Temporal; Seasonality: Social Contagion: Hawkes Process.



Lay Summary

Previous studies looking at how much violence occurs within forensic hospitals, have mostly

looked at what are the personal characteristics of people who have become violent. research

aggressive-The current studythesis will instead look at different environmental effects such

as the weather to see if they are important in predicting when incidents of violence might

Initially we looked at all of the_ previously published studies that we could find looking at

avaHableresearch-that-we-could-find-which-studied-the-rele-of-environmental effects linked to

incidents of violence-and-aggression, within forensic inpatient-hospitals. We were able to
identify four groups of effects-All-ef-this-information-was-combined-together-into-four

headings; temporal & seasonal effects; meteorological effects; staff factors and ward

characteristics. We _then alse-assessed the quality of each of the included studies using a

standardised method, this is a common practice to ensure the studies meet a good scientific

standard. Twenty-two studies were found and commented on in this way. The findings_of
these studies seem to suggest that more violence occurs in the summer, on weekdays and
when staff shifts are changing over. There is also evidence to suggest that having more
female and senior staff on shift may reduce the likelihood of violence_ ef-happening—ane

aggression-oceurring. Overall, there seems to be good evidence to suggest that environmental
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effectsfactors should be considered when assessing the risk of violence in forensic hospitals

We also completed a research project in a an-in-patient-forensic hospital to investigate some
of these environmental effects. We gathered information on all of the incidents of violence
and-aggression-that occurred between 26/06/2012 to the 30/09/2021. Firstly the study
investigated if the We-then-investigated-to-see-if the-month, day of the week or time of day

influenced how often incidents of violence occurred.had-a-significanteffect-on-the-likelihood
ofan-ineident-oceurring: Similarly, we investigated the effects that different weather

conditions had on the rate of how often incidents of violence happened-and-aggression.

Finally, we investigated if incidents of violence and-aggression-seemed to “spread” by one

incident making another in the near future more likely and if this was influenced by the

hospitals alarm system. We found that the weather did not seem to effect the rates of violence
and-aggression. However, we did find that violence was less likely to occur on the weekend
and noted that violence was more likely to happen there-were-two-peaks-ef-aggression-in-any

one-day-ecedrring-in the morning and late afternoon. Finally, there was some evidence to

suggest that incidents of violence might spread.is-seme-tentative-evidence-to-support-the
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Chapter 1 — systematic review

A systemic review of environmental factors affecting rates of
violence within forensic mental health facilities
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Abstract

Title

A systemic review of environmental factors affecting rates of violence within forensic mental

health facilities.

Background

Violence and aggression (V&A) are consistent problems within forensic mental health
facilities, leading to a reduced quality of life for both patients and staff. Typically risk
assessments have focused on individual patient risk factors, with little focus paid to possible

environmental risk factors for aggression.

Aims
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To synthesize the available research evidence for environmental risk factors for V&A within
forensic mental health settings. Secondly to assess the methodological quality of the
identified papers. Finally, to make recommendations about future research in terms of focus

and methodology.

Methods

A systematic review of the literature was conducted. The electronic databases PsycINFO,
EMBASE, MEDLINE, SCOPUS, CINAHL and Cochrane were searched from inception to
09/07/2021. An assessment of the identified studies methodological quality was conducted

before the findings were synthesized.

Results

Twenty-two studies met the inclusion and-exclusion-criteria and were included in this review.
The identified studies were highly varied in their methodological quality. The included
environmental effects could be separated into temporal & seasonal effects; meteorological

effects; staff factors and ward characteristics.

Discussion

The current review has highlighted the need to consider environmental factors such as
temporal factors when considering risk assessment for forensic in-patient hospitals. There is
some tentative evidence to support increased violence during the summer, weekdays and
during staff change overs. Similarly ward characteristics and staff make up such as gender
ratios appear to be important in predicting increased levels of aggression. However, there is a

need for higher quality research in this area.
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Section 1: Introduction

It is well accepted that violence and aggression represents a significant and persistent
problem within inpatient mental health services (Newbill et., 2010; Johnson, 2004; Schablon
et al., 2018; Flannery et al., 2011; Odes et al., 2021). Staff and-etherpatients-are frequently
the victim of verbal and physical aggression which is linked to increased levels of burnout,
workplace fear and a reduction in workplace satisfaction (Elliott & Daley, 2013; Lanza,
1983; Needham et al., 2005). This can result in an atmosphere of fear which negatively
eaffects patients and can lead to increased levels of stigmatization of mental health patients
(Duxbury et al., 2015; Ramesh et al., 2018). It has also been found that rates of violence are
higher in forensic services than in general psychiatry (Bowers et al., 2011). Therefore, there

is a pressing need for good quality research investigating the causes of violence within
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forensic mental health environments. It is hoped that a greater understanding of the

underlying causes of V&A may help support interventions which mitigate its eaffects.

Research investigating V&A within forensic mental health services typically focuses on
individual variables which are associated with increased levels of violence. This research has
been highly influential and important in identifying potential risk factors within secure mental

health services. Previous research in the area has identified a number of potential risk factors

connected to increased levels of violent behaviour including: has-identified-a diagnosis of

psychosis, age, traits of psychopathy, traumatic brain injury, adverse childhood incidents and
a history of drug use as important factors to-consider-in-an-assessment ol an-individual’s risk
ofvielenee-(Brown, O’Rourke, & Schwannauer, 2019; Karatzias et al., 2019; Hogan &
Ennis, 2010; Lindsey et al., 2004). However, the National Institute of Clinical Excellence
(NICE) have highlighted the need to consider contextual factors in the management of V&A
and this may be an area which is somewhat more neglected in research (NICE, 2005; Wright

et al., 2014; Harmin, tLennaco & Olsen, 2009).

This trend is also seen in previously published systematic reviews, which have also typically
focused on patient individual risk factors and behaviours (e.g., Greer et al., 2020;
Papadopoulos et al., 2012; Lozzino et al., 2015). There have been some attempts to include
environmental risk factors within systematic reviews such as Johnson (2004) and Harmin,
Lennaco & Olsen (2009).)-beth-ef-which-included-some-environmental-factors-aspart-of
theirreviews. However, neither review provided an in-depth analysis of potential

environmental risk factors, only mentioning which effects were included in studies, they also

included individual risk factors. Two other notable attempts include Spaducci et al, (2018)

which investigated the effect of the smoking ban and MohammadiGorji et al, (2021) which

looked at the effect of physical architecture on rates of violence in emergency rooms.
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However, none of these reviews have taken an in depth and critical view of all possible

environmental risk factors in the way the current review has.

The role of environmental risk factors can be conceptualised in a number of different ways, in
one sense we can think about them as dynamic and changing risk factors, which if better
understood may be able to inform and guide clinical decision making (Douglas & Skeem,
2005). They are also often attached to the concept of the therapeutic milieu, which describes
the feel or atmosphere of treatment environments. It is a concept which primarily focuses on
trying to describe the level of cooperation and trust which exists between clinicians and
patients, but also pleasant and safe physical environments (Mahoney et al., 2009). It is also a
concept which has come under fire at times for its lack of clarity and relevance in modern

medicine (Redl, 1959; Thomas, Shattell & M#artin, 2002). Similarly many of the scales used

to measure the therapeutic milieu have failed to keep pace with the changing face of hospital

environments (Banks & Priebe, 2020).

There has perhaps been more focus on environmental risk factors within the qualitative
research base. Two recent qualitative syntheseis and thematic analyses (Gudde et al., 2015;
Staniszewska et al., 2019) investigated patient’s experiences of V&A and what they believed
were the most important contributing factors. These reviews provided stark findings noting
that many patients found ward environments to feel busy, uncaring, stressful, and unsafe. The
studies highlighted the need for meaningful activity, privacy, leisure time and supportive
relationships with well trained staff (Gudde et al., 2015; Staniszewska et al., 2019). It should
be noted however that the patients in contrast to the staff are more likely to see V&A as the
result of being overwhelmed by environmental factors (Hinsby & Baker, 2004). These studies
highlight the need for more focus on ward environments, the current review represents one of
the first attempts to investigate and synthesise purely environmental effects on violence
within forensic in-patient units.
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There have been previous attempts to investigate the relationship between environmental
factors and rates of V&A, often these studies will be completed with a public health agenda
in mind. Previous studies have shown that environmental effects such as the weather may be
influencing the symptomology of those with mental health disorders (McWilliams, Kinsella
& O’Callaghan, 2013; Salib & Sharp, 2002). Specifically, Salib & Sharp (2002), found a
significant correlation between humidity and psychiatric admissions. McWilliams, Kinsella
& O’Callaghanm (2013), in contrast wereas unable to identify any significant correlations
between weather events and hospital admission for psychosis in Ireland. There is also a
growing evidence base for the association of increased ambient temperatures and their link to
increased violent crime, suicide and the worsening of mental health symptomology
(Anderson et al., 2000; Field, 1992; Hansen et al., 2008; Thompson et al., 2018). Other
studies have explored the relationship between access to green and blue spaces within urban

environments and their effects on mental health (Dzhambov et al., 2018; Wood et al., 2017).

However, all these studies highlight that the relationship between weather conditions and
mental health is not well understood and requires further investigation. It also important to
explore the behavioural processes by which these relationships are expressed, such as

increased daylight and higher temperatures leading to more time spent socialising outside

In recent years there has been growing support for the use of the Safewards model (Bowers et
al., 2014) within in-patient mental health setting. The primary aim of the model is to reduce
the incidence of violence and the use of coercive interventions. This is achieved through the
use of new interventions and environmental changes such as changes to décor and offering
more choice of activities. The model highlights the need to develop good therapeutic

relationships and encourages clear and consistent messaging. A recent systematic review
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suggests that the Safewards model, when implemented correctly, may lead to reduced

incidents of violence (Finch et al, 2021).

Ulrich, Bogren & Lundin; produced a paper in 2012 in which they tried to pull together the
available research to make suggestions about how new psychiatric facilities should be built
and developed. This 10-year-old paper highlighted that the investigation of environmental
effects was an underrepresented area of research. This paper developed a tentative model of
how patients stress can be mitigated by environmental changes. The paper highlighted the
importance of developing mental health facilities which have access to gardens, views of
green spaces, single occupancy rooms and daylight exposure. The is-paper
the need for good research focused on environmental predictors of V&A, in

order to build quality new facilities.

The intended aims of this review are to: synthesise the available research base of
environmental risk factors for V&A within forensic mental health settings. Secondly to assess
the methodological quality of the identified papers. Finally, to make recommendations about

future research in terms of focus and methodology.

Section 2: Method

2.1 Review protocol

The presentec review was completed following PRISMA Guidelines (Moher et al,

2009)

Peemmeneeeﬂ. The review protocol and search strategy were developed from initial scoping

searches in the topic area using Google Scholar.
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2.2 Search strategy

An initial search was completed by the lead author to ensure the viability of the
review. A search using Google Scholar and 2 was completed to ensure
that a similar review had not been completed recently, no such reviews were identified.
Secondly an initial scoping review was completed to help develop and refine search terms

from identified articles.

The lead author then completed a search of electronic bibliographic databases including:

PsycINFO, EMBASE, MEDLINE, SCOPUS, CINAHL and Cochrane. All searches took
place between 09/07/2021 and 10/07/2021; tFhe software, Covidence was used to store and
manage all identified references. There were no restrictions placed on dates of publication.
The search strategy was initially left broad to identify all relevant articles and made use of
appropriate wild card functions and BOOLEAN operators. The reference lists for identified
articles were also manually searched to ensure no possible relevant articles were excluded.

The utilised search terms were:
e Terms relating to mental health populations: (psychiat* or mental* or forensic)
and (hospital* or ward* or inpatient* or “in-patient”* or unit* or facilit*)
e Terms relating to violence or aggression: aggressi* or violen* or anger

e Terms relating to environmental factors: ecolog* or environ* or heat* or

temperature* or routine* or tim* or staff or activit* or boredom

2.3 Study inclusion and exclusion criteria

2.3.1 Population

20



The review focused on forensic in-patient populations, this included both male and
female patients. Both adult and juvenile populations were eligible for inclusion. However, the
review excluded general inpatient, prison, and community mental health populations. Where

a study included a mixture of forensic and non-forensic patients, the study was included.

2.3.2 Independent variable

The review’s primary goal was to explore environmental variables which affected incidents
of V&A. For a review to be included it» must have at least one measure of environmental
effect. An environmental effect is any measurable phenomenon present within the hospital,
which is not an intended intervention or treatment, but can include normally occurring
phenomenon which have been manipulated for the purposes of experimentation. Studies were

not included if the environmental effect was unclear or unmeasurable.
2.3.3 Outcome measure

The review was interested in looking at rates of V&A, therefore only studies which
provided a measurement of V&A were included. This included incidents of verbal aggression
or self-harm (violence against the self). Studies which used a proxy measurement of V&A
such as the use of coercive measures like restraint or seclusion were also eligible for

inclusion.

2.3.4 Study design

The review only included quantitative research papers, which included cohort, cross sectional
& longitudinal studies. Single case design studies and purely qualitative methodologies were
excluded from the review. Non-English language papers were not included due to resource

limitations.

21



2.3.5 Amendment of inclusion criteria

There were two specific changes to the inclusion and exclusion criteria which occurred
during the screening phase of this review. Firstly, it was decided not to include studies which
were evaluating the sSafe-wards model, due to the highly combined nature of environmental
changes and interventions present within this model. A systematic review evaluating the
effectiveness of the safe wards model was also recently published (Finch et al., 2021).
Initially a broader search strategy was adopted due to concerns there would be an insufficient
number of papers, however this proved to be untrue which allowed us to revert the focus back
to forensic only populations. Thus, it was decided to reintroduce forensic populations as an

inclusion criterion.
2.4 Study Selection

A total of 13462 papers were identified from the search, with 5281 duplicates being removed
automatically by Covidence software, a further 7 were removed for being duplicates during
the screening phase. Titles and abstracts were screened by the primary author against the
identified inclusion and exclusion criteria, leading to 7659 articles being found to be
irrelevant. The remaining 522 articles underwent a full text review against the inclusion and
exclusion criteria previous described. This resulted in 22 studies being included in this
review. A full break down of all identified papers and the reasons for exclusion can be seen in

the PRISMA flow diagram in fig.1.
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g
%n Full-text articles assessed for
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(n=522)
5 Studies included in qualitative
° .
3 synthesis
[*]
£
(n=22)

Full-text articles excluded,
with reasons (n=500)

No measure of environmental
effect (n=144)

No measure of violence or
aggression (n=43)

Non research article (n=53)
Non In-patient population (n=
24)

Qualitative research design
(n=20)

Literature review (n=19)
Book chapter (n=32)
Conference presentation (n=
7)

Duplicates (n=7)

Single case design (n =4)

no English translation (n= 29)
no full text available (n = 32)
Environmental effect
unmeasurable (n =21)

Non forensic population
(n=65)

Fig 1. Prisma flow diagram of reviewed articles
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2.5 Quality assessment

To better answer the research question each of the identified articles were assessed for their
overall quality. We utilised the NICE — quality appraisal checklist for quantitative studies
reporting correlations and associations (NICE, 2012). This assessment tool provided a
framework to comment on the article’s validity and reliability, looking at key areas of
methodology such as sampling and the analysis strategy. Each criterion was scored on a
three-point Likert scale, for its acceptability and risk of bias. The possible responses were
“not applicable” (NA); “high risk of bias” (-); “acceptable” (+); “good” (++). To ease the
comparison between articles each rating was also given a numerical score of 0, 1 or 2
respectively, meaning each article was scored out a possible maximum of 38. As not all of the
questions were applicable for each study, each study was also given an overall percentage
score, with non-applicable questions removed and the maximum score adjusted. The
checklist questions can be seen in Appendix A. To minimise the potential for bias in the
subjective nature of making decision around quality, a second researcher also completed a
quality assessment using the same process. The results of the quality assessment for all
papers can be seen in Appendix B. The Assessors agreed 81% of the time, disagreements

were discussed, and final scores were agreed._The level of inter-rater reliability was assessed

by Cohen’s Kappa achieving a score of k = 0.67594. suggesting a moderate/substantial level

of agreement.

2.6 Data extraction

A standardised pro-forma was utilised to extract key information on population, methodology
and key findings. All relevant information from this process can be seen in table 1.

Section 3: Results

3.1 Study characteristics
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A total of 22 studies met the identified inclusion criteria, a summary of the

studies characteristics and key findings can be seen in table 1 & 2. All the included studies

apart from Kelly et al, (2015) utilised a methodology which conducted a longitudinal analysis

of routinely collected data. This routinely collected data primarily came in the form of local

incident reports. Kelly et al, (2015) instead relied on staff-reported estimations of the number

of violent incidents as part of a staff questionnaire. All the studies included forensic mental

health in-patient populations, however four studies (Lickiewicz et al., 2020; Paavola &

Tiihonen, 2010; Ros et al., 2013; Haines et al., 2017) contained a mixed population of

forensic and non-forensic in-patients. One study indicated they had an adolescent population

(Hill et al., 2012), while a further 11 studies explicitly stated they utilised an exclusively adult

population; the author is led to believe that the remaining 10 studies also utilised an adult

population . In terms of gender, 12 of the included

studies reported on mixed sex samples, with 4 reported on single sex samples; the remaining

6 did not report the gender of their sample. The included studies were conducted in 9

countries primarily in Europe, but also in the USA, Canada and Australia.

Table 1. Study demographic characteristics

Author &  Country and Design Population Age Forensic
date. study length status
Urheim_et Norway Longitudinal 55 patients Adult High secure
al. (2020) 17 years analysis of adult forensic only

routine collected M&F Mean age =

data (LARCD) Proportions 34.8 years
not reported

Lickiewicz, Poland LARCD 17974 Adult Mixture of
et al.-(2020) 2 years patients forensic & non
Age data not forensic
Sex not reported
reported. Proportion
mix not
reported
Beck, et al. USA LARCD 22 patients Adult Forensic only
(2018) 1 year e
M&F Age data not
reported
Haines, et UK LARCD& Cross 191 Staff Adult 34 forensic
al. (2017) 6 months sectional analysis and 26 non-
of staff views forensic wards

Qualitwratinq[ Formatted Table

%
76%

31%

60%

53%
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Kuivalainen

etal

(2017)

Kelly, et al.
(2015)

Peuloa,
Mela &

Adelugba
(2013)

Sullivan
(2013)

Ros, et al.
(2013)

Hill_etal.
(2012)

Paavola_ &
Tiihonen
(2010)

Dafferen,
Mayer &
Martin
(2006)

Green &
Robinson
(2005)

Dafferen,
Mayer &
Martin
(2004)

Weizmann-
henelius
(2000)

Finland
6 years

USA
1 month

Canada

4 years

UK
6 months

Netherlands

4 months

UK
3 years

Finland
7 years

Australia
6 months

UK

7 years

Australia
4 years

Finland
4 years

LARCD

Cross sectional
design — staff
survey

LARCD

A-B Design
LARCD

LARCD&
patient
questionnaire

LARCD

LARCD

LARCD

LARCD

A - B design &
LARCD

LARCD

patients Age data not
numbers not reported
reported
M&F
707 patients Adult Forensic only
adult
Sex not Age data not
reported reported
384 staff Age data not = Forensic only
Patients reported
M&F
394 patients Adult Medium and
Adult High secure
(358)M &  F mean age Forensic only
(26)F = 32.4 years
M mean age
=35.1 years
Not reported = Not reported = Forensic only
72 patients Adult Mixture of
Adult Mean age =  forensic & non
Sex not 36.7 years forensic
reported
Proportion
mix not
reported
37 patients Adolescent Forensic only
Adeleseents | Mean age =
(28M & 16.9 years
Q)F
385 patients Adult Mixture of
Adult Mean age = | forensic & non
(324)M & 34.6 forensic
(61)F
Proportion
mix not
reported
Number of Adult Forensic only
patients not
reported Age data not
M&F reported
Proportions
not reported
69 patients Adult Forensic only
Adult
(33)M & Age data not
(36)F reported
401 patients =~ Age datanot =~ Forensic only
reported
M&F
Proportions
not reported
Total Adult Forensic only
number not
reported Mean age =
Adult 39.6

63%

37%

20%

16%

53%

40%

73%

30%

37%

33%

57%
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(90%)M &

(10%)F
Swinton, UK LARCD 80 patients Adult Forensic only 70%)
Hopkins & 18 months F only
Swinton Mean age =
(1998) 33.1
Mason UK LARCD Total Age data not = Forensic only 20%
(1997) number not reported
reported
Sex not
reported Net
e
Hunter & USA A - B Design & Adult Age data not = Forensic only 60%
Love 2 years LARCD Total reported
(1996) number not
reported
M
Carmel, USA LARCD Age datanot  Forensic only 33%
Decker & 56 months M reported
Yesavage
(1991)
Carton UK LARCD & staff =~ 17 patients =~ Age datanot = Forensic only 20%
(1991) 2 months questionnaire Adult reported
ME&FM&F
Proportions
not reported
Barnard_ et USA LARCD & 198 patients Adult Forensic only 28%
al. (1984) 4 months collection of new M
data Adge data not
reported
Rogers & USA LARCD Not Forensic only 50%
Ciula 18 months reported
(1980)
Table 2. Study effects and results characteristics
Author & Environment effect Aggression Summary of results +
date. measure
Urheim, et Staff factors & Ward Incidents of Lower rates aggression significantly
al. (2020 characteristics agagression. correlated to more female staff, higher
e Patient turn over educated staff and higher rates of patient <+
o Gender of Staff turn over.
e Education of Staff,
Lickiewicz Weather effects & Seasonal Proxy of Lower rates of coercive measure in summer
etal. (2020) effects aggression (Jun, Jul, Aug)
e Month <
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(coercive

Significant correlation between rates of

measures) coercive measures and temperature and low
air pressure.
Beck, et al. Temporal effects Incidents of = Incidents of aggression more likely to occur
(2018) o Time of day, aggression. during day shift (8am to 8pm) - [Formatted: Font: (Default) Times New Roman, 10 pt
Haines, et Ward characteristics Incidents of = Perceptions of safety higher on wards are Formatted: List Paragraph, Left, Bulleted + Level: 1 +
al. (2017) | (The ward features check list) = aggression significantly higher on wards which are Aligned at: 0.63 cm + Indent at: 1.27 cm
& Staff brighter, have higher patient staff ratios and
perception fewer green spaces.
Kuivalainen Seasonal effects Incidents of Significantly lower levels of seclusion
etal. (2017) e Months aggression. during winter ~ +—— Formatted: List Paragraph, Left, Bulleted + Level: 1 +
e Seasons, & Proxy of Aligned at: 0.63 cm + Indent at: 1.27 cm
aggression No significant correlations between season
(coercive or months for all incidents of violence [Forma“edi Font: (Default) Times New Roman, 10 pt
measures)
Kelly, et al. Staff factors Staff survey = No significant correlation between years of
(2015) of experience of violence
e Intra-staff conflict ac&qressiqn Males siqnificantlfv molre likely to be victim [ Formatted: Font: (Default) Times New Roman, 10 pt
e Gender of staff and coercive of violence . -
o Staff experience measures Significant relationship between intra staff Formatted: List Paragraph, Left, Bulleted + Level: 1 +
conflict and experience of violence Aligned at: 0 cm + Indent at: 0.63 cm
Peuloa, Seasonal effects & Temporal Incidents of Lower rate of violence on weekend (no
Mela & effects aggression significance testing) Formatted: List Paragraph, Left, Bulleted + Level: 1 +
Adelugba e Day of week Significantly higher rates of aggression in Aligned at: 0 cm + Indent at: 0.63 cm
(2013) winter
B '[Formatted: Font: (Default) Times New Roman, 10 pt
Sullivan Temporal effects Incidents of Peak of violence at 16:00-17:00, no Formatted: List Paragraph, Left, Bulleted + Level: 1 +
(2013) e Time of day, aggression significance testing Aligned at: 0 cm + Indent at: 0.63 cm
Ros, et al. Ward characteristics Incidents of Significant lower rates of aggression ’
—_— " " . - " F : Font: (Default) T New R , 1
(2013) (Prison Group Climate aggression associated with scales of openness & [ ormatted: Font: (Default) Times New Roman, 10 pt
Inventory) atmosphere; support | Formatted: List Paragraph, Left, Bulleted + Level: 1 +
Hill, et al. Temporal effects Incidents of Peak between 16:00 — 17:00 & 21:00 & Aligned at: 0 cm + Indent at: 0.63 cm
(2012) e Time of day, aggression 22:00 — no significant testing )
= - e Formatted: Font: (Default) Times New Roman, 10 pt
Paavola & Seasonal effects Proxy of Coercive measures higher in July, August, [ ¢ ) P
Tiihonen e Seasons, aggression September, October & November when Formatted: List Paragraph, Left, Bulleted + Level: 1 +
(2010) (coercive compared to January Aligned at: 0 cm + Indent at: 0.63 cm
G [ Formatted: Font: (Default) Times New Roman, 10 pt
Dafferen Staff factors Incidents of | No significant difference between between [ Formatted: Font: (Default) Times New Roman, 10 pt
Ml\j;/?;f‘ s Gender aggression gender of staff and rates of aggression. Formatted: List Paragraph, Left, Bulleted + Level: 1 +
—[2006} Aligned at: 0 cm + Indent at: 0.63 cm
Green & Temporal effects Incidents of No significance testing Formatted: List Paragraph, Left, Bulleted + Level: 1 +
Robinson | e  Time of day aggression Rate of violence higher between 14:00- Aligned at: 0 cm + Indent at: 0.63 cm
(2005) e Day of week 21:00; lower over weekends: higher in [ ]
Formatted: Font: (Default) Times New Roman, 10 pt
e Month summer
Dafferen, Temporal effects & Ward Incidents of Incidents of aggression peak between 18- | Formatted: List Paragraph, Left, Bulleted + Level: 1 +
Maver & characteristics aggression 19:00 no significance testing Aligned at: 0 cm + Indent at: 0.63 cm
Martin e Time of day ) No slqnlflcant difference in total rgtes of [Formatted: Font: (Default) Times New Roman, 10 pt
(2004) e Old vs new hospital , aggression between the two hospitals. .
Weizmann- Temporal effects & Incidents of  Significantly more incidents of violence in Formatted: List Paragraph, Left, Bulleted + Level: 1 +
henelius Seasonal effects aggression spring and summer compared to Autumn Aligned at: 0 cm + Indent at: 0.63 cm
(2000) e Time of day, E— w . Formatted: Font: (Default) Times New Roman, 10 pt,
Significantly more incidents of violence Bold
during the day and nurses hand over time.
Swinton Temporal effects Incidents of Incidents of self-harm peaked between Formatted: List Paragraph, Left, Bulleted + Level: 1 +
Hopkins & ' e Day of week aggression 22:00-23:00, no significance testing. Aligned at: 0 cm + Indent at: 0.63 cm
e Time of day, [Formatted: Font: (Default) Times New Roman, 10 pt
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Swinton (self-harm No significant difference between rates of
(1998) only) self-harm between weekdays and weekends.
Mason Seasonal effect Proxy of No significant correlation between rates of
(1997) aggression seclusion and lunar phases.

(coercive
measures)
Hunter & Ward characteristics Incidents of Significant reduction in violent incidents
Love (1996) e Change to canteen aggression occurring during meal times. <
canteen environment and
routine

Carmel Ward characteristics Incidents of Significant positive correlation between

Decker & o Psychiatrist staffing levels, aggression  rates of physical aggression and number of «+._

Yesavage patients per psychiatrist
(1991)

Carton Temporal effects Incidents of = Reduction in violent incident occurring over
Carton e Day of week aggression the weekend <
(1991) No significance testing

Barnard, et Temporal effects Incidents of Rates of aggression lower on weekend and
al. (1984) e Time of day aggression at night, higher on Tuesday & Thursdays <
e Day of week, and just after breakfast
No significance testing
Rogers & Temporal effects & Ward Incidents of No significant differences in time of day;
Ciula (1980) characteristics aggression day of week or availability of staff effects
e Time of day & disruptive 4
behaviour

e Day of week

Availability of staff,

3.2 Methodological review

A full breakdown of the quality assessment scores for each paper can be seen in Appendix B.

Three of the included studies (Urheim et al., 2021; Paavola & Tiihonen, 2010; Swinton,

Hopkins & Swinton, 1998) achieve a “good” standard of quality by scoring > 70%. A further

seven studies (Beck et al., 2018; Haines et al., 2017; Kuivalainen et al., 2017; Ros et al.,

2013; Weizmann-Henelius, 2000; Hunter & Love, 1996; Rogers, Ciula & Cavanaugh, 1980)

achieved an “adequate” standard of quality by scoring > 50%. The remaining 12 studies all

scored lower than 50%, indicating a number of issues relating to the validity and reliability of

their methodologies.
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One very consistent issue in most papers was a lack of a-priori or post-hoc power
calculations, raising issues about reliability for some of the studies with lower sample sizes.
For many of the papers with lower quality scores there were specific concerns about the
validity of the paper’s statistical conclusions. Four of the identified papers (Sullivan, 2013;
Hill et al., 2012; Green & Robinson, 2005; Carton & Larkin, 1991) provided insufficient
statistical analysis to justify their claims, in most cases only providing descriptive statistics. A
further two studies (Barnard et al., 1984; Mason, 1997) provided very poor descriptions of
their completed analyses, which would prohibit repetition of the study. Other studies (Peuloa,
Mela & Adelugba 2013; Dafferen, Mayer & Martin, 2006; Dafferen, Mayer & Martin 2004)
appear to have utilised multiple T-test without using Bonferroni-corrections increasing the
likelihood of a type-1 error; however, it is possible these corrections were made but not
explicitly stated in the text. Finally, Lickiewitz et al, (2020) completed an exploratory
analysis utilising a number of different analysis strategies with different variables, but also
reported on significance considered inappropriate for exploratory analyses (Gaus, Mayer &
Muche., 2015). For the most part, description of the sample populations was consistently
adequate, with a few examples of very good quality such as {Weizmann-Henelius; (2000). A
couple of studies (Lickiewitz et al., 2020; Carton & Larkin, 1991) provided almost no
demographic information about their sample which calls into to question the ecological

validity of their findings.
3.3 Measures of violence and aggression

The primary outcome measure for all the studies included within this review was incidents of
V&A. However, five (Lickiewitz et al., 2020; Kuivalainen et al., 2017; Kelly et al., 2017
Paavola & Tiihonen, 2010; Mason, 1997) of the included studies utilised the number of
coercive measures (restraint or seclusion) either instead of, or in addition to actual incidents
of aggression as their outcome measure. All studies except for Kelly et al, (2015) relied on
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routinely collected data from the study locations such as reports following a violent incident.
Kelly et al, (2015) instead utilised a staff survey method where participants were asked to
estimate the number of incidents of aggression, they had experienced at work over the
previous year, and how many coercive measures they had been involved in. The studies also
differed in what constituted an aggressive incident, ten of the included studies explicitly
stated that they counted incidents of verbal aggression. Similarly, nine of the studies also
included incidents of self-harm in their analysis. Swinton, Hopkins & Swinton, (1998) was
unique in the included studies as being the only paper which exclusively measured self-harm
and no other type of violence. Two of the included papers (Hill et al., 2012; Rogers, Ciula &
Cavanaugh, 1980) also reported on challenging behaviour, which describes situations such as
anti-social behaviour or not complying with treatment. A small number of studies utilised
standardised measures of aggression such as the staff observation aggression scale—revised

(SOAS-R) (Nijman et al, 1999) and the overt aggression scale (OAS) (Yudofsky et al., 1986).

3.4 Findings overview

For the purposes of this review, we have defined an environmental effect as any measurable
phenomenon present within a hospital, which is not an intended intervention or treatment.
There was a range of different environmental effect covered in the included papers, for ease
of comparison they are discussed below separated into the four subheadings: temporal &
seasonal effects; meteorological effects; staff effects and ward characteristics. Only three
(Sullivan, 2013; Dafferen, Mayer & Martin, 2004; Hunter & Love, 1996) of the included

studies manipulated the environmental effects utilising an A-B research design.

3.4.1 Temporal & seasonal effects

A total of ten papers (Beck et al., 2018; Peuloa, Mela & Adelugba, 2013; Sullivan, 2013; Hill

et al., 2012; Green & Robinson, 2005; Dafferen, Mayer & Martin, 2006; Weizmann-
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enelius, 2000; Swinton, Hopkins & Swinton, 1998; Barnard et al., 1984; Rogers, Ciula &
Cavanaugh, 1980) commented on the effect of time of day on the rates of V&A. All of the
included studies indicated that violent incidents were more common during the day (08:00 -
22:00), than at night (22:00-08:00). A small number of the included studies (Sullivan, 2013;
Hill et al., 2012; Green & Robinson, 2005; Dafferen, Mayer & Martin, 2004) noted a peak of
aggressive incidents occurring in the late afternoon 16:00 — 19:00. It was theorised that these
peaks might be associated with some members of staff completing their shifts, or possibly
due to hunger (Sullivan, 2013; Hill et al., 2012). Similarly, Weizmann-Henelius (2000) noted
a significant increase in violence between 13:00-15:00 during the nursing hand over meeting.
Other unit specific peaks included the 08:00-09:00 noted in Barnard et al, (1984), which
corresponded with patient daily timetables being planned. Swinton, Hopkins & Swinton,
(1998) noted a peak of incidents occurring at 21:30, however this difference is likely the
result of self-harming behaviours occurring more often in private such as when patients are
retiring to bed. It is unclear if violent incidents are more likely to occur during periods of
unstructured activity, as the two papers (Peuloa, Mela & Adelugba 2013; Weizmann-
Henelius 2000) which commented on this gave contradictory findings. These studies suggest
that violent or aggressive incidents are more likely to occur during the day, with late

afternoon (16:00 -19:00) and periods of staff change-over carrying increased risk.

Five of the included studies (Peuloa, Mela & Adelugba, 2013; Green & Robinson, 2005;
Swinton, Hopkins & Swinton, 1998; Carton & Larkin, 1991; Barnard et al., 1984)
investigated which days of the week were associated with increased levels of violence and
aggression. All five of the studies noted a trend of decreased aggression occurring over the
weekend (Saturday and/or Sunday). Some of the authors theorised these lower rates of
aggression which occurred over the weekend were associated with a reduction in treatment

orientated staff interactions and more relaxation time (Peuloa, Mela & Adelugba 2013;
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Barnard et al., 1984). There was no clear consensus on increased risk for any one day of the
week, most studies were able to identify individual ward features associated with days of
increased violence such as, multidisciplinary team meeting days or days when benefits were

paid (Peuloa, Mela & Adelugba, 2013; Barnard et al., 1984).

In terms of month/seasonal effects, six (Ltickiewicz et al., 2020; Beck et al., 2018; Peuloa,
Mela & Adelugba 2013; Paavola & Tiihonen, 2010; Green & Robinson, 2005; Weizmann-
Henelius 2000) of the identified studies commented on the relationship between month of the
year and rates of violence. There is some evidence for increased levels of aggression
occurring over the summer months, with three (Paavola & Tiihonen, 2010; Green &
Robinson, 2005; Weizmann-Henelius 2000) papers finding this result. However, Lickiewicz
et al, (2020) and Peuloa, Mela & Adelugba (2013) noted contradictory findings, showing
reduced rates of coercive behaviours and incidents of violence in the summer months, and an
increased rate during winter. Beck et al, (2018) investigated possible social contagion days,
which are days with significantly more violence completed by separate patients, this study
showed a peak of incidents occurring in October, however also noted that December had the
fewest contagion days of any month. of the papers theorised that longer days might
be associated with increased levels of violence (Weizmann-Henelius 2000), however at
present there does not seem to be sufficient evidence to support a possible seasonal effect in
the rates of violence and aggression. It should be noted that a}! six of the studies looking at
seasonal effects were all conducted in Northern hemisphere countries (UK, Finland, Poland
and Canada); therefore, there is a lack of information on countries which experience more
extreme heat conditions in the summer such as Australia or countries in central or southern

America.

3.4.2 Meteorological effects
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Only two of the identified studies investigated the effects of weather and temperature on the
rates of violence and aggression. Lickiewicz et al, (2020) completed an investigation in
Poland on a range of different meteorological conditions and their effect on the rates of
coercive measures. Specifically, the study included data on air temperature, air pressure,
relative humidity, cloud cover, sunshine duration, wind speed and precipitation. The study
investigated effect on all days with coercive incidents, and days with increased levels of
coercive incidents (N<8). The results from the Spearman’s ranked correlation analysis
demonstrated a significant but weak correlation between days of increased coercive incidents
and higher air mass, lower air pressure, higher mean and maximum air temperatures. The
researchers then completed a stepwise regression followed by a multiple regression to
investigate the cumulative effect of different meteorological elements. This application of the
multiple regression model did not produce any significant results. The study also investigated
a unique weather feature known as foehn wind, which is characterised by strong dry wind
coming in a pulsing rhythm from the local mountain ranges. The study did not find a
significant correlation for this weather event but did indicate that it seems to be associated

with a particularly long string of days in which coercive incidents took place.

The second paper which explored meteorological effects was Mason, (1997) which looked at
the effect of moon phases on the rates of seclusion. It should be noted that this paper’s quality
score was substantially lower than most of the other identified papers, in part due to its poorly
described population and methodology. The study was unable to find any significant

correlation between the phases of the moon and rates of seclusion.

3.4.3 Staff factors

Two studies (Urhiem et al., 2020; Kelly et al., 2015) focused on staff related factors which

influenced rates of violence and aggression. Urhiem et al, (2020) was judged to be one of the

34



better-quality studies included in the current review. It assessed the impact of several
institutional changes which were occurring at a high security forensic hospital in Norway,
four of which met our criteria to be an environmental effect. The study found there was a
strong and significant correlation between higher proportions of female staff and decreased
incidents of violence (b = -5.49, p = 0.011). A similar if weaker effect was also found for the
correlation between high proportion of more educated staff and decreased incidents of
violence (b= -2.74, p = 0.0-34). Surprisingly higher rates of patient turnover were also
significantly correlated with lower incidents of patient aggression. The final environmental
effect of the availability of unescorted leave was found to have no significant correlation to

incidents of violence.

Kelly et al, (2014) utilised an online staff survey to gather information from psychiatric staff.
The survey asked participants to estimate their exposure to violence and aggression at work
utilising a Likert scale. The online survey also collected demographic information and
administered sub scales from the Psychiatric Nurses Stress Inventory (Sullivan, 1993), and
the Perceived Stress Reactivity Scale (Schulz et al., 2005). The study found that male staff
were significantly more likely to be the target of patient violence, and that there was no
significant correlation between years of experience and the frequency of experiencing
violence over the previous year. However, the main findings of the study were of a
moderately significant association (r= 0.21, p < 0.001) between the experience of intra-staff
conflict and the frequency of experiencing patient violence. A similar stronger effect (r=0.54,
p < 0.001) was also found for experience of patient-staff conflict and frequency of
experiencing patient violence. This study is hampered in some ways by its chosen
methodology of estimating violent incidents through staff surveys which may lead to an in-
built self-selection bias. However, the study highlights an interesting possible relationship

between intra-staff conflict and rates of aggression on wards
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Three more studies (Sullivan, 2013; Carmel, Tanke & Yesavage, 1991; Rogers, Ciula &
Cavanaugh, 1980) looked specifically at staff availability and shift structure. Sullivan (2013)
suggested that increased flexibility in terms of shift structure to ensure more staff were
available through the day was associated with decreased incidents of aggression. However,
this was not supported by Rogers and Ciula (1980), who found no significant correlation
between availability of staff and rates of V&A. Finally, Carmel, Tanke & Yesavage (1991),
found that higher proportions of psychiatrists and general practitioners per patient was

associated with lower rates of violent incidents.
3.4.4 Ward characteristics

A further six studies (Urheim et al., 2020; Haines et al., 2017; Peuloa, Mela & Adelugba
2013; Ros et al., 2013; Dafferen, Mayer & Martin, 2004, Hunter & Love, 1996) focused on
specific ward characteristics which were associated with different frequencies of V&A.
Haines et al, (2017) utilised a unique methodology which combined incident reports and the
results of the ard Ffeatures Cehecklist, for 34 forensic and 26 non-forensic wards. After
combining highly correlated ward features, the regression model produced interesting and
slightly counterintuitive results. The study suggested that perceptions of safety from physical
assault were higher on wards which had brighter light levels (OR = 1.53, p = 0.014); higher
patient ratios and smaller living spaces (OR = 0.65, p = 0.007) and fewer green views from
the ward (OR = 0.25, p =0.016). These findings could be considered

, however may represent a disparity between higher security facilities which
may have higher quality facilities and more staff compared to lower security facilities which

have reduced risk of violence but also fewer resources.

Ros et al, (2013) utilised a combination of routinely collected data on violent incidents and a

patient questionnaire. The patients were asked to complete the Prison Group Climate
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Inventory-Short Form (PGCI-SF) which consists of 23 items scored on a Likert scale, this
scale was completed at 3 time points this being at week 1, 4, & 11 of the study. The study
utilised structural equation modelling to investigate the effect of different groupings of
factors. The study found that lower rates of aggression were significantly associated with
higher scores on the “atmosphere questions” at time point 1-2 (r=-0.241, p <0.05) and time
point 2-3 (r=-0.24, p < 0.05). The ‘atmosphere’ questions covered items such as greater
access to daylight, fresh air, and privacy, as well as greater trust of other patients. Similar
findings were found for ‘openness’ at time point 1-2 (r=-0.256, p <0.05) and time point 2-3
(r=-0.236, p < 0.05). The ‘openness’ questions quantify how the patients judge the ward in
terms of arbitrary rules, strictness and exerted control. Finally, ‘support” which measured
patients views of staff attentiveness, respect and trust was also significantly correlated with

reduced incidents of violencet (r=-0.256, p <0.05).

Two of the included studies which investigated ward characteristics utilised an A-B research
design. Firstly, Hunter and Love (1996) found that introducing music and plastic cutlery, as
well as increasing flexibility and alternative meaningful activity during mealtimes lead to a
significant reduction in the violent incidents which occurred during mealtimes. Hunter and
Love’s (1996) findings should be considered closely as their methodology score was higher
than most. Daffern, Mayer & Martin (2004) compared the rates of violence before and after
the transfer of patients to a newly built hospital. Although interesting, it is hard to identify
specific environmental effects in this study. The new hospital had increased leisure and
recreational facilities, including outdoor spaces, patients also had increased privacy due to
open access to their bedrooms throughout the day. However, after controlling for changes in
the occupancy levels the study was unable to identify any significant changes in rates of

V&A.
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Peulua et al, (2013) reported that the majority (70%) of violent incidents they recorded
occurred during unstructured time, however they did not complete any significance testing.
Urheim et al, (2020) found that higher rates of patient turnover were associated with

decreased incidents of violence (b=-0.05, p=0.009).

Section 4: Discussion

4.1 Summary of findings

It is clear from this review that there currently exists a significant evidence base investigating
environmental effects within in-patient mental health settings, and a growing research interest
specifically focused on forensic environments. A total of 87 relevant papers were identified,
with 22 focusing on forensic populations. However, there was a high degree of variance
regarding the selected papers methodological quality, with a few of the papers having
significant limitations regarding their chosen methodologies. Although highly subjective we
have tried to quantify the quality of each of these papers regarding their methodological
rigour and found that 12 of the included studies scored below the 50% mark. Consistent
problems with these lower scoring papers included poorly described populations and
methods, similarly many of studies provided only descriptive data with no indication if there
were significant differences in variables they were measuring. The field could benefit from
studies which utilise more sophisticated statistical techniques and studies which are less

reliant on purely routinely collected data.

The most frequently examined type of research conducted in this area is the investigation of
temporal and seasonal effects on rates of V&A. It is likely that this area is researched more
than others because of the ease with which data can be collected from routinely collected
sources such as incident reports which would typically have date and time stamps. From the

included studies it appears the there is a clear reduction in violent incidents occurring at night
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when patients would typically be resting or sleeping. There is some evidence of a possible
increase in violent incidents occurring in the late afternoon and early evening, some papers
suggest this might be occurring due to increasing hunger or changes in staffing levels
(Sullivan, 2013; Hill et al., 2012). This would be consistent with previous research which has
linked hunger with an increase in negative affect (MacCormack & Lindquist, 2019). It is
likely that many temporal effects within units will be highly idiosyncratic in nature, however
many papers gave no indication of local temporal structure which may exist within the unit
such as mealtimes, or periods of relaxation. Future studies would benefit from discussing
temporal effects in relation to their local established routines. Furthermore, many of the
studies only presented descriptive statistics, future studies would benefit from using
methodologies similar to those used in {Weizmann-Henelius; (2000) and {Rogers, Ciula &
Cavanaugh; (1980) which treated time as a categorical variable and completed statistical

analysis such as chi-squared goodness of fit tests upon it.

There appears to be a reduction in violent incidents occurring over the weekend, with most
studies noting a reduction occurring on Saturday specifically. While unclear, it could be due
to increased access to leisure time which was identified as important in the qualitative
research (Gudde et al., 2015; Staniszewska et al., 2019). Like time-of-day effects, studies
investigating the effect of day of the week should include information about institutional
routines, as events such as family visits, team meeting or access to money or resources

may affect the rate of V&A. Looking at the studies included in the current review, although
there is some evidence of a possible effect for increased rates of violence over the summer
months, conflicting results limit our ability to say with more certainty. This may be an area
which could benefit from further review with a less restrictive inclusion criteria, as a further
11 papers were identified which investigated temporal effects but did not include forensic

patients. All the included studies took place in the northern hemisphere; including more data
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from countries such as Australia would be beneficial in better understanding seasonal effects
due to reversal of seasons and increased likelihood of experiencing more extreme weather

conditions in their summer months.

There was only one study that looked at multiple meteorological phenomena and their effect
on rate of violence and aggression (Lickiewicz et al., 2020). This study was fairly unique and
possibly could have important consequences when considering dynamic risk assessments. If
we accept that acts of aggression are caused in part by a build-up of environmental stress as
suggested by Hinsby & Baker (2004), then weather events are likely adding to this build-up.
This theory is supported by previous research investigating the effects of weather events on
health outcomes (Thompson et al., 2018; Weilnhammer et al., 2021), and may become
increasingly relevant as weather conditions such as temperature become more volatile as the
result of climate change. It has been estimated that there will be a 257% increase in heat
related deaths in the UK by the 2050s (Vardoulakis & Heaviside, 2012). Therefore this is an
area which could benefit from increased high quality research focus. One of the main
limitations of Lickiewicz et al, (2020), is the relatively small time period it covers, with only
two years’ worth of data, it is only measuring each season and the natural weather

fluctuations which accompany it twice.

A total of five studies investigat staff factors and their effect on rates of V&A were
included in the current review. There is some evidence to suggest that higher proportions of
female staff and higher educated staff might be connected to decreased incidents of violence,
this may be an area which could benefit from increased investigation. It is possible that many
patients may alter their social interactions with people based upon their sex or perceived rank
within the hospital. These findings are slightly counter intuitive as previous research has
shown that females are often more likely to be the victim of workplace aggression in the
general population (Lanthier, Bielecky & Smith., 2018). These effects are further explored in
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studies in general psychiatry in-patient units (Bizzarri et al., 2020; Bowers et al., 2013), as
well as other effects such as the use of temporary staff (James et al., 1990) not captured in the
current review. It may therefore be beneficial to complete a separate review of staff factors
including all in-patient facilities. One particularly interesting finding by Kelly et al, (2014)
was the association between intra staff conflict and staff — patient conflict, which may
support the concept of a cooperative therapeutic milieu being important for maintaining

safety (Mahoney et al., 2009).

Ros et al, (2013) utilised the Prison Group Climate Inventory-Short Form (PGCI-SF) which
was able to capture patients’ views on a number of environmental factors of interest such as
access to daylight, feeling of safety and respect. These types of methodology are useful in
capturing a cohesive view of a ward environment and could benefit from further study. The
study is limited however by having to rely on self-report measures, which increase possible
bias. Other similar scales include the ard Ffeatures Cchecklist utilised by Haines et al,
(2017) and the ard Aatmosphere Sscale (Ragssberg &- Friis, 2013). Ros et al, (2013)
found that increased access to daylight, privacy, fresh air and an atmosphere based on trust
was associated with increased feeling of safety. Interestingly, some of the findings of Haines
et al, (2017) do not make intuitive sense such as smaller, busier wards being associated with
less violence, this may be a product of most violent patients being transferred to higher
security facilities which had different physical characteristics. There were a number of
studies which also utilised standardised measurements of environmental effect, which were
identified but not included in this review due to not including forensic populations (Van der
Schaaf et al., 2013; Ulrich et al., 2018; Moos & Schwartz, 1972; Christenfield et al., 1989);
these studies highlighted the importance of patient privacy and space, as well as good
organisation, but provided mixed results on the of role green spaces. Daffern, Mayer &

Martin, (2004) also focused primarily on ward characteristics and their relation to incidents of
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V&A but comparing incidents rates before and after the transfer of patients to a newly built
hospital. This study is highly interesting but is hindered by the independent variable being
very unclear; it is difficult to say for sure what may have been responsible for any changes in

rates of V&A, due to lack of control over possibly influential factors.

Most of the studies utilised a methodology which included a longitudinal analysis of
routinely collected data, primarily from incident reports. This methodology is useful in that it
allows the collection of large amounts of data with comparatively fewer resources, and allows
for 24-hour monitoring which would be difficult to replicate by using a researcher. However,
there are problems of in-built biases in this methodology such as the under reporting of
incidents, as noted in Ros et al, (2013) who found significantly lower rates of incidents
recorded in incident reports when compared to staff and handover meetings. Given the
complex nature of the populations being studied, it is harder to implement changes to usual
treatments, and A-B-A research designs might be considered unethical. However, Hunter and
Love (1996) represents one example of how experimenting with environmental effects can be
done in a patient centred way, which is also in line the ethos of quality improvement research

(Batalden & Davidoff, 2007).

4.2 Strengths and limitations

The current review was successful in identifying, appraising and the
current research base on environmental factors which influence rates of aggression within
forensic in-patient services. The search criteria were intentionally left broad in order to
capture as many types of environmental effects as possible, this is evident in the large number
of studies which were screened. The current review has highlighted the need to consider

environmental factors such as temporal factors when considering risk assessment for forensic
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in-patient hospitals. The review also benefits from being the only one of its kind to
investigate the environmental factors affecting rates of violence within forensic in-patient

facilities.

However, the review also had several limitations which need to be considered when assessing
its findings. Firstly, although a second researcher was utilised during the quality assessment
stage, due to a shortage of resources, only one assessor was utilised during the paper
screening stage. Relying on one assessor during the screening stage increases the risk of bias
and the risk of relevant papers being omitted by error. Secondly, initial scoping searches lead
to an under estimation of the number of relevant papers available. The large number of
relevant papers allowed the review to take a more focused look at forensic populations which
are likely to differ from general in-patient population in terms of rates of violence (Bowers et
al., 2011). This decision however led to some specific environmental effects being omitted
from the review such as the effect of staff uniforms (Lavender, 1987; Rinn, 1976), due to no
studies investigating these effects within forensic populations being available. Similarly,
there were a number of studies which focused on physical features of wards, which were not

captured in great detail within this review.

Similarly, due to the diversity of methods utilised in the included papers, it was not possible
to complete a meta-analysis. It was decided to include four studies (Lickiewicz et al., 2020;
Paavola & Tiihonen, 2010; Ros et al., 2013; Haines et al., 2017) which contained a mixed
population of forensic and non-forensic in-patients, which may limit the external validity of
these studies when considering forensic populations. There is also a significant risk of
cultural bias in the current review due to only including papers published in English. Finally,
it was decided to use percentages for quality scores to support the reader, however it should

be noted that the cut off scores for “good” and “adequate” are largely arbitrary.
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4.3 Implications for future research and clinical practice

Future systematic reviews would benefit from focusing on more specific environmental
effects. There currently exists a large enough research base to look at temporal, seasonal,
staff and ward effects within separate systemic reviews when looking at all in-patient
populations. The completion of separate reviews would allow greater accuracy in
commenting on these effects. There currently exists a comparatively small number of studies
investigating the effects of weather events on inpatient populations, and this is an area which
could benefit from increased research focus. Similarly, there are currently very few studies
using an experimental methodology investigating environmental effects within in-patient
mental health facilities, with the notable exception of Hunter and Love (1996). It is likely that
in the decades since this study took place, increased ethical standards of experimentation may
reduce researchers’ ability to manipulate patients living conditions in such a way. However
small incremental changes to environmental phenomenon should be considered as part of
quality improvement research projects, which in time could lead to several improvements to
patient living standards. The findings of this study also lend further support to the argument
that dynamic and changing factors should be consider when completing risk assessments
(Douglas & Skeem, 2005; Greer et al., 2020). Furthermore, it may be important for individual
in-patient units to investigate specific idiosyncratic risk factors which may exist within their

usual routines.

4.4 Conclusions

In conclusion this was the first systematic review to investigate environmental risk factors
associated with increased levels of aggression within forensic in-patient mental health
facilities. The review highlights there is a growing research interest in this area, however the

quality of such studies is inconsistent. There is some tentative evidence to suggest temporal
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effects may be important in predicting when violence is likely to occur such as the summer,
weekdays and during staff change overs. Similarly, it may be important to consider staff
make up in regard to gender and seniority when considering safety planning. Through a better
understanding of environmental factors associated with violence and the use of dynamic risk
factors we may be able to better implement mitigating strategies ultimately protecting staff

and patients and reducing the need to rely on coercive measures.
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Appendix A

National Institute for Clinical Excellence (NICE) — quality appraisal checklist for quantitative
studies reporting correlations and associations (NICE, 2012).

Author
Date
Title

++ (2) = Good

+ (1) = Acceptable

- (0) = High risk of bias

N/A = Not Applicable/reported

Section 1: Population

e 1.1-Is the source population or source area well described?
e 1.2-Isthe eligible population or area representative of the source population or area?
e 1.3-Do the selected participants or areas represent the eligible population or area?

Section 2: Method of selection of exposure (or comparison) group
e 2.1-Selection of exposure (and comparison) group. How was selection bias
minimised?
e 2.2-Was the selection of explanatory variables based on a sound theoretical basis?
e 2.3-Was the contamination acceptably low?

e 2.4 How well were likely confounding factors identified and controlled?
e 2.5 Isthe setting applicable to the UK?

Section 3: Outcomes

e 3.1 Were the outcome measures and procedures reliable?
e 3.2 Were the outcome measurements complete?

56



e 3.3 Were all the important outcomes assessed?
e 3.4 Was there a similar follow-up time in exposure and comparison groups?
e 3.5 Was follow-up time meaningful?

Section 4: Analyses

e 4.1 Was the study sufficiently powered to detect an intervention effect (if one exists)?
e 4.2 Were multiple explanatory variables considered in the analyses?

e 4.3 Were the analytical methods appropriate?

4.4 Was the precision of association given or calculable? Is association meaningful?

Section 5: Summary

e 5.1 Are the study results internally valid (i.e. unbiased)?
e 5.2 Are the findings generalisable to the source population (i.e. externally valid)?
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Chapter 2 — Empirical paper

Social contagion and other environmental predictors of increased
violence within a high security forensic hospital.
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Abstract

Background

Violence and aggression (V&A) are enduring problems within secure mental health facilities.
There is a growing interest in the role that environmental factors may play in mediating the
effects of V&A. There is also some suggestion from quantitative research that a social

contagion effect may also be influencing rates of V&A.
Aim
The current study investigated potentially influential environmental correlates of V&A within

a secure forensic mental health facility. These included social contagion effects, temporal

effects and meteorological effects.
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Design

The current study is a retrospective cohort study which followed an observational cross-
sectional design. The study utilised longitudinal routinely collected data from a national high

secure forensic mental health facility combined with available meteorological data.

Methods

All incident reports between 26/06/2012 & 30/09/2021 were collated and combined with
available meteorological data. A discrete Hawkes process was utilised to investigate potential
self-exciting effects which may exist within the data. Temporal effects and meteorological

effects were examined utilising regressions models.

Results

The current study found initial support for the theory that incidents of V&A are spread
through a process of social contagion, finding higher excitation rates in situations where
patients would be aware of incidents of V&A. The study also found a significant day of the
week, and time of day effect. These results are discussed in the context of typical routines of
the study hospital. There currently exists insufficient evidence to comment fully on the effect

of meteorological conditions as they relate to rates of V&A.

Discussion

The findings of the current study support the theory that social contagion and other
environmental effects can influence rates of V&A within secure forensic mental health

environments. It is hoped through the better understanding of these potentially important
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effects that more dynamic and flexible risk management strategies can be implemented for

the benefit of both patients and staff.

Section 1: Introduction

There is a substantial and well-established research base demonstrating that V&A are
difficulties within in-patient mental health settings, especially so in
forensic mental health facilities (Bowers et al., 2011; Newbill et., 2010; Flannery et al., 2011;
Odes et al., 2021). This atmosphere of aggression is associated with a wide variety of
negative outcomes for both patients and members of staff (Elliott & Daley, 2013; Lanza,
1983; Needham et al., 2005; Duxbury et al., 2015; Ramesh et al., 2018). It is unsurprising
therefore that there is a growing body of research investigating possible causes and
correlations of V&A within such facilities, typically this research has focused on individual
variables or specific patient characteristics. It should be noted that research in this area has

been highly useful (e.g. Brown, O’Rourke, & Schwannauer, 2019; Karatzias et al., 2019;
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Hogan & Ennis, 2010; Witt, Van Dorn & Frazel., 2013), and has supported the creation of

gold standard tools such as the HCR-20.

However, many researchers and the National Institute for Clinical Excellence (NICE) have
highlighted the need to include ecological factors within risk assessments (e.g., Johnson
2004; Harmin, Lennaco & Olsen 2009; NICE, 2005; Wright et al., 2014). There currently
exists a significant and growing research base utilising both quantitative and qualitative
approaches. Studies utilising qualitative methods have typically completed interviews
exploring the views of patients and staff as to why they believe violence occurs in secure
mental health settings. It was noted by some studies that there was a discrepancy between the
views of staff and patients, specifically that patients were more likely to view acts of V&A
occurring because of overwhelming environmental pressures as opposed to underlying mental
health disorders (Hinsby & Baker, 2004, Fish & Culshaw, 2005, Pulsford et al., 2013). The
literature in this area went on to highlight a number of environmental effects which patients
and in some cases staff, believed contributed to an increased rate of V&A, these included a
lack of personal space and meaningful activities (Meehan, Mclntosh & Bergen, 2006; Gudde
et al., 2015). Specific hospital routines such as the dispensation of medication and food were
also highlighted as adding to increased environmental stress (Wright et al., 2014; Barno,

Ward &; Casey, 2015).

Looking beyond the hospital environment there is some evidence to suggest that other
environmental effects such as higher ambient temperatures are associated with a deterioration
in psychiatric symptoms, as well as an increase in violence and self-harm within community
settings (Thompson et al., 2018; Basu et al., 2018). Lickiewicz et al, (2020) found a weak but
significant correlation between temperature, air pressure, humidity and wind speed and rates

of coercive interventions within a forensic in-patient population. As mentioned previously
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meteorological conditions represent an understudied area of potential environmental effect

that could be linked to rates of V&A.

Qualitative research has also highlighted that patients within secure forensic environments
often experienced pervasive feelings of tension and fear about their fellow patients “you
never know when it’s going to happen, you’re on guard all day” (Meehan, McIntosh &
Bergen, 2006) This theme of fear of fellow patients was found in a number of other
qualitative studies (Gudde et al., 2015; Pulsford et al., 2013; Livingston, Nijdam-Jones &
Brink, 2012); It was reported in one study that patients found staff interventions such as
restraint and sedation highly reminiscent of previous experiences of abuse (Fish & Culshaw,
2005). The findings of these qualitative papers suggest that patients are often experiencing
hypervigilance and are scanning their environments for danger including the threats posed by
their fellow patients. Previous research has also highlighted that forensic mental health
patients have high rates of early childhood abuse and are at an increased risk of physical
assault (Beck et al., 2008; Karatzias et al., 2019). Early experiences of abuse are linked to
changes in the limbic systems, resulting in increased experiences of hypervigilance and
hyperarousal (Weiss, 2007). It may therefore be useful to think about the described feeling of
tension, in terms of Ethlers and Clarks (2000) model of PTSD. Patients within secure forensic
mental health environments might experience an acute stress reaction in response to a
perceived threat in their environment, which may be influenced by a previous traumatic
experience or beliefs about the danger associated with other patients. Patients, members of

staff or environmental stimuli may act as a trigger for these anxiety responses.

Previous qualitative research therefore suggests that the high rates of V&A seen within
secure mental health settings, might be explained in part by a build-up of environmental
pressures, caused in part by the perceived threat of other patients and possibly staff reactions
to incidents (Hinsby & Baker, 2004; Meehan, Mclntosh & Bergen, 2006; Wright et al.,
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2014). This interaction could be understood within the context of social contagion theory,
which posits that behaviours and emotional states can spread within a social network like an
infectious disease (Bastiampillai, Allison & Chan, 2013; Hill et al., 2010). There has been
relatively little exploration of possible social contagion effects regarding V&A within secure
mental health settings. The main study of note in this field is Beck et al, (2018), which
investigated the temporal architecture of incidents of V&A, over a one-year period within a
16-bed forensic in-patient ward. The study was able to demonstrate that incidents of V&A
were occurring at a non-random rate and tended to cluster around temporal points, which it
suggested was evidence of possible contagion effects. However, the methods employed by
the researchers did not allow them to investigate if one incident of aggression affected the

likelihood of a second, limiting their ability to comment on potential contagion effects.

There is a more established research base exploring the role of social contagion effects within
the suicide and self-harming behaviours literature, in particular in regard to young people and
adolescents (Zenere, 2009; Joiner, 1999; Mercy et al., 2001; Taiminen et al., 1998;
Niedzwiedz et al., 2014). Given that we can categorise self-harming behaviour as violence
directed towards the self, this research base can provide support for the theory of social
contagion. The identified studies utilised a range of methodologies which differed greatly in
their complexity and rigor but were at times hindered by a poor definition of terms to
describe contagion effects. However, there is a growing evidence base to suggest the
existence of localised suicide clusters amongst adolescents (Joiner, 1999; Niedzwiedz et al.,
2014). A systemic review completed by Niedzwiedz et al., (2014), highlighted the need to
focus on mapping the potential spatial and temporal relationships that may be influencing
suicide clusters. These findings provide some support for the theory that emotionally driven
behaviours such as self-harm or suicide might be influenced by potential social contagion

effects. There has also been some research conducted investigating the role of social
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contagion effects as it relates to adolescent’s engagement in ‘deviant’ behaviours including
violence (Dishon & Dodge, 2005). This research provides further evidence that emotional

states or behaviour patterns may be influenced by engagement within social networks.

As mentioned previously there have been relatively few attempts to investigate social
contagion effects within forensic in-patient populations, Beck et al, (2018) was only able to
comment on this effect in a limited way due to the methodologies implemented. Another
option would have been to utilise Social Network Analysis, which has been used to
investigate the “spread” of several phenomena including smoking, drug use, depression and
divorce (Christakis & Fowler, 2013). These methods can investigate and estimate the
likelihoods of behaviours based upon a person’s engagement with their social network
(Christakis & Fowler, 2013). Another method of investigating potential social contagion
effects would be to use the Hawkes process, also sometimes known as self-exciting spatial
temporal processing (Reinhart, 2018). This specific statistical method was initially developed
to model the aftershocks of earthquakes, however in recent years has it also been used to
model a number of social effects such as financial transactions, terrorist attacks, property
crime and gang violence (Reinhart, 2018; Mohler et al., 2011). The Hawkes process benefits
from being able to comment on the effect that previous events have on the likelihood of
future events occurring. Therefore, the Hawkes process may be a good option to investigate
potential social contagion effects of violence which might be occurring within forensic

mental health facilities.

Given the negative impact that acts of V&A can have on both patients and members of staff,
there is a pressing need for good quality research which can explore possible social contagion
effects and other environmental predictors of violence and aggression. A better understanding
of these effects might lead to more flexible and dynamic risk assessments and interventions
being implemented within secure forensic settings.

71



Section 2: Aims and hypotheses

The aim of the current study was to investigate potentially influential environmental
correlates of V&A within a secure forensic mental health facility. The environmental effects
of interest have been drawn from previous quantitative and qualitative research. The effects
can be best understood in two parts, these being social contagion effects and then other

environmental effects (temporal & meteorological).

Firstly, we were interested in exploring any potential social contagion effects which might be
occurring within our sample. To explore this, we investigated if previous incidents of V&A
influenced the probability of future events occurring, and to what extent this effect was

influenced by the hospital’s alarm system. A finding that demonstrates incidents of V&A are
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not occurring independently of each other, would provide some tentative evidence towards
the theory that incidents of V&A may in part be predicted by social contagion theory. The

first part of the study will take the form of an exploratory analysis.

Q1 — Does the rate of V&A appear to be influenced by a social contagion effect?

We aimed to explore if our current sample demonstrates a self-exciting effect which is

influenced by the geographical separation of the patients and the effect of the alarm system.

Secondly, we investigated the temporal architecture of incidents of V&A and the effects of
meteorological conditions. The temporal data was then compared to and understood in the
context of well-established institutional routines around medication distribution, mealtimes,
and activities. Meteorological effects were investigated including the role of length of day
(minutes); temperature (degrees Celsius); precipitation (millimetres); sea level pressure

(hectopascals) and wind speed (kilometres per hour).

Q2 - What temporal effects are important in predicting increased rates of violence and

aggression.

Hypothesis 1 - There will be an increase in V&A behaviour in the late afternoon & early

evening.

Null Hypothesis 1- The rate of V&A will be evenly distributed over time.

Hypothesis 2 — There will be a decrease in V&A incidents over the weekend

Null Hypothesis 2— There will be no significant difference in the rates of V&A across the

different days of the week.

Hypothesis 3 — There will be an increase in rates of V&A during the summer months.
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Null Hypothesis 3- There will be no significant difference in the rates of V&A across the

year
Q3 - What meteorological effects are important in predicting increased rates of V&A.
Hypothesis 4 — There will be an increased rate of V&A with higher temperatures.

Null Hypothesis 4 — Average ambient temperature will not significantly predict rates of

V&A

Hypothesis 5 — There will be an increase in rates of V&A with higher precipitation

Null Hypothesis 5 — Level of precipitation will not significantly predict rates of V&A

Hypothesis 6 — The minutes of day light will significantly influence rates of V&A.

Null Hypothesis 6 — The minutes of day light will not significantly predict rates of V&A.

Hypothesis 7 - There will be an increase in rates of V&A with higher wind speeds.

Null Hypothesis 7 — The average daily wind speed will not significantly predict rates of

V&A.

Section 3: Method

3.1 Ethical considerations and approval

Ethical approval was sought and granted by NHS North of Scotland research ethics
committee and University of Edinburgh research ethics and integrity board. There have been
no significant deviations from the submitted protocol and the study has adhered to the agreed

data protection impact assessment (DPIA).

3.2 Design
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The current study is a retrospective cohort study which wil follows an observational cross-
sectional design. The study will utilised longitudinal routinely collected data combined with
publically available meteorological data. Data was collected form 26/06/2012, because this

was when the hospital redeveloped its campus and associated security systems.

3.3 Setting

NHS The State Hospital (TSH) is an NHS high security forensic hospital in the village of
Carstairs, Lanark, Scotland, the longitudinal and lateral coordinates of which are 55.7°N
3.69°W, 209m. The hospital consists of 4 units, each of which consist of 3 wards and a
central hub. Each ward consists of 12 bedrooms with an en-suite bathroom, a shared living
space, therapy rooms and a modified safe room. Each hub also has a number of shared leisure
and therapeutic facilities, patients also have access to a multipurpose activity centre used for
a number of vocational and therapeutic activities. The movement of patients within TSH is
strictly controlled. Every member of staff within the hospital perimeter is required to carry a
personal attack alarm (PAA), staff are able to activate the alarm if they require additional
staff to handle an incident of V&A. When a PAA is activated, there is an audible sound heard
internally throughout the hospital, which makes staff and patients aware of an ongoing
incident and its location. There is also a rapid redeployment of staff within hubs and the
deployment of a specific response team. This means that patients and members of staff are
likely to be aware of an incident occurring which required a PAA activation. This alarm is

louder in the unit in which the incident is taking place.

A total 144 patients can be accommodated within the facility; however, the total number of
patients being treated there at any one time is variable. All patients being treated within the
TSH are detained under the Mental Health (Scotland) Act 2015 or Criminal Procedure

(Scotland) Act (1995) due to being assessed to have a mental disorder and pose a risk of harm
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to themselves or others. Patients will enter the hospital either directly from court or may be

transferred from prison or another mental health facility.
3.4 Patient demographics

A total of 446 patients were treated in the State Hospital during the study period (26/06/2012
to the 30/09/2021), of these 180 were transferred from prison, 119 were transferred from
hospital and 147 were transferred from court. All of the patients treated in the hospital during
the study period were male. The majority of the patients (n= 320) admitted to the hospital had
a primary diagnosis of schizophrenia, schizotypal or delusional disorder (F20-F29), as
identified by the international classification of diseases (111" revision) (World Health
Organization, 2018). The next four largest groupings of primary diagnosis were 47 mental
and behavioural disorders due to psychoactive substance use (F10-F19); 34 disorders of adult
personality and behaviour (F60-F69); 30 intellectual disability (F70-F79) and 15 patients
with a mood disorder (F30-F39). Of these 446 patients treated within the facility during the
study period, a total of 433 completed an act of V&A which met the inclusion and exclusion

criteria to be included in the current data sample.

All patients currently being treated at the hospital are handed a privacy notice upon arrival
informing them that their routinely collected data may be used for research purposes, and the
process to opt out of this, which can be seen in Appendix B. Patients can exercise their right
to object to their personal data being used in research by contacting their RMO, a member of
their clinical team or the data protection officer. The process of utilising routinely collected
data was covered in the projects data protection impact assessment and was reviewed by all

relevant ethics boards, a copy of the notice can be seen in appendix B.

3.5 Data collection and coding
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Within the TSH incidents of V&A are recorded by staff using Datix software, where the use
of dropdown boxes and comment boxes, information such as the date, time, patient involved,
type of incident, an estimation of severity, a note if the PAA was activated and a short
description of the event are recorded. All incident report entries are held and managed by the
Risk Department within the hospital. A request was made to access all incident report entries
from 26/06/2012 to the 30/09/2021. A total of 9752 incident reports were collected and then

screened against the inclusion | criteria listed below.
Inclusion

o Clear indication of date and time of incident

e Clear indication of which patient(s) were involved in the incident
e Clear description of location

e An act of physical aggression against a person

e An act of physical aggression against an object

e An act of verbal aggression or threating behaviour

e An act of self-harm

e An act of sexualised behaviour with a clear target.
Exclusion

e Accidental property damage

e Masturbation and exposure behaviour when deemed to be completed in a non-threatening
way

e Urination in public areas

e |nappropriate sexual conversation between patients when non-threatening and overheard
by staff

¢ Incidents occurring in the visitor centre
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e Duplicates.

After screening the incident reports a total of 7383 were included in the present study. It was
decided not include incidents which occurred in the visitor’s centre as there was only 4 such
incidents, and on each occasion the aggressor was a visiting family member. The available

data set was then coded and anonymised utilising a local encrypted workstation.

Available meteorological data for all of the incident dates was collected from a combination

of -https://www.timeanddate.com/ and https://www.meteoblue.com. Information on the

length of day, (maximum, minimum & average) temperature, average air pressure, average

precipitation and average wind speed was attached to each date.

3.6 Analysis strategy

Analyses was completed in two main stages, firstly we explored the role of social contagion
effects, secondly, we investigated other environmental factors. The three identified research

questions and their associated analysis strategy are listed below.
Q1 - Does the rate of V&A appear to be influenced by a social contagion effect?-

To investigate the role of social contagion on the rates of V&A in the hospital, a discreet
Hawkes process model was run on a sub section of the available data set. The Hawkes
process is a form of a stochastic process, which is able to investigate self-exciting effects.
Self-excitation is the process by which a previous incident of V&A would temporarily
increase the probability of another incident of V&A occurring in the future. This probability
of another event occurring is often referred to as the intensity, the fact that the process is self-
exciting means that every incident increases the intensity (probability of another incident)
which leads to more events in a crescendo like effect. The Hawkes process investigates these

effects by separating incidents into background events, which is the random rate of events we
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would expect without the influence of previous events and offspring events which represent a

temporary increase in the intensity.

The following equation was used to model the discrete Hawkes process for our current
sample. The discrete Hawkes model assumes the number of incidents which occurs within the
discrete time period follows a Poisson random variable rate. The parameters of the model
were estimated by computing the log-likelihood of the parameters and found maximum

likelihood estimate.

m
Br= e ) 5, (Kin + A d(alarmg = TRUE) )yl g(t = t)

I‘I’his equation models the rates of V&A in our sample, time was treated as a discrete variable

and separated in 5 minute intervals. /A breakdown of this model can be seen below:

o ~§"is the rate of incidents of V&A in ward (m) at time (t).

. u(m) is the baseline rate of events in ward (m).

o Kj,, isthe average rate of offspring events in ward (m) created by an incident in
ward ().

. y%i is the number of events that happened in ward (I) during the time interval [t;ti+ 1]

o Conditioned on the events that happened before t; (i.e the interval [0, ti]), the discrete
time Hawkes model assumes that y{ is distributed as a Poisson random variable
with rate ilt.

. Almll(alarmti = TRUE) is the effect of the variable of the alarm being sounded

in ward (1) on the rate of offspring events in ward (m) 1 denotes the indicator
function, meaning if the alarm sounded at a time point it is coded as a 1 opposed to 0.
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e g(t —t;) isthe rate of decay, describing the amount of reduction over time of the

excitation effects. We chose this to correspond to a geometric distribution, i.e.
g(t-ti; B) = B (1- BYM{t-tia}
Here (8 is a parameter that controls the rate of decay, to be estimated from the data.

The parameters of the model were estimated using a log likelihood function for a
distribution. This is a process of investigating what is the likelihood of finding the
current rate of events at any one-time point within a - distribution. The log

likelihood function can be maximised to find the parameters that best explain the observed

data. The following equation was used to obtain the log-likelihood function
M
logL(6]t) = T2 3 _ (Y™ log(Af") — A7)

An example of the Hawkes process can be seen illustrated in Image 1 (Heusser, 2013). In this
simulated graph we can see the intensity on the y-axis which is a measure of the probability
that an event will occur, it begins at around 0.5 representing the baseline (u), each event
which occurs seen on the x-axis, leads to a temporary increase in intensity (K) before
decaying. Depending on the model there may also be a limit to how long one incident can
affect the level of intensity. The rate of the decay g can be seen in the graph in the gradual

decline in intensity after event returning towards the base rate (u).

Image 1. Simulated Hawkes process (Heusser, 2013)

80



Simulated Arrival Intensity

Intensity

0.8 o -

0.6 r

0.4 - F

0.2 4 -

0.0 T T T T
Time

In our current model the intensity: describes the probability of an incident of V&A occurring.
We utilised a discreet Hawkes where time is treated as a discreet value and is divided
into 5-minute sections, and for computational purposes we assume that the impact that one
incident of V&A can haves on the probability of future events dies out after 4 weeks. Using
the Hawkes process, therefore we were able to estimate the average increase in probability
(intensity) of an incident of V&A occurring, after a previous incident occurred both with and
without the effect of the PAA. This increase in probability is realised on three levels of effect
based upon the layout of the hospital. Level 1 describes the effect an incident would have on
the same ward. Level 2 describes the effect an incident would have on a ward within the same
unit. Level 3 describes the effect an incident would have on the rest of the hospital.

Demonstrated in matrix 1.

Matrix 1.

Ward 2 Ward 3 Ward 10

Ward 2 Level 1 Level 2 Level 3
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Ward 3 Level 2 Level 1 Level 3

Ward 10 Level 3 Level 3 Level 1

Utilising this model, we were able to estimate the average offspring excitation rate (K) and
the average alarm specific offspring excitation rate (A). Given that patients will be aware of
events occurring at level 1 but will only be aware of events occurring at level 3 if the alarm
has sounded, we were able to explore possible social contagion effects. If rates of offspring
events (k) are higher in level 1 than they are in level 2 & level 3 then this might provide some
support for the explanation that the rates of excitation are being influenced in part by a social
contagion effect. Similarly, if we note that the effect of the alarm (A) is higher than average
offspring excitation rate (K) in levels 2 and/or 3 this would suggest the alarm is leading to
further excitation in areas which would otherwise be unaware of the event, allowing for

exploration of the possible effect of social contagion.

To explore this model a subset of the total sample representing three (ward 2, ward 3 & ward
10) of the 12 wards were selected. These wards were selected as they were thought to be a
good representation of the whole hospital and were able to demonstrate all three levels of
effect. Similarly, due to potential effect of COVID-19 distancing measures, no

“recorded after 01/03/2020 were included. A total of 1763 incidents of V&A

occurred in the selected wards over the study period.

* The Discrete Hawkes process model was developed and implemented in collaboration with
my academic supervisor Dr Gordon Ross and his colleagues Daniel Paulin & Trinnhallen

Brisley
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Q2 - What temporal effects are important in predicting increased rates of V&A?-

emporal effects on V & A were investigated. We completed linear regressions
investigating daily rates of aggression compared to days of the week, month of the year and
seasons. As each of the variables were categorical with more than two categories, we could
not simply assign them a numerical value such as 1-7 as one day of the week such as Friday
is of no more value than another, we had to use dummy variables (indicator variables).
Dummy coding allows us to represent different values such as days of the week as binary
information. However, we cannot use all the categories at the same time as this would lead to
multicollinearity and break the model, instead we must identify a baseline category which
acts as a control, which is omitted and against which all the other variables are measured
(Field, Miles & Field., 2012). The regression coefficient (beta, B) therefore measures the
strength of the difference between the variable and the baseline category. The omitted
measure was chosen to be the one with lowest number of incidents meaning that Sunday was
omitted from days of the week, December from months and winter from seasons. These

methods are consistent with those utilised in Paavola & Tiihonen, (2010).

In order to investigate the effects of time of day we completed a binary logistic regression
with dummy variables. In this logistic regression time of day was treated as a categorical
variable and the outcome variable was a binary yes or no if an event occurred. The omitted

time period was 00:00 — 02:00 as this had the lowest number of incidents.

Q3 - What meteorological effects are important in predicting increased rates of V&A:?

The final stage of the analysis investigated the effects of temperature (min, max & mean),
length of day, air pressure, precipitation, and wind speed, against daily incidents of V&A. We

utilised two-dimensional scatter plots, Pearson correlations and a multiple regression to
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investigate these potential relationships. The intercorrelation of the weather effects was also

investigated.

All statistical analysis completed utilising the statistical programme R.

3.7 Statistical assumptions

The necessary four assumptions for utilising parametric tests are that your identified sample
should be normally distributed, use interval data, should have homogeny of variance and be
independent. If we look at the histogram of number of incidents within a 24-hour period in
fig 1. we can see that the distribution of events seems mostly normally distributed with a long

tail.

Fig 1. Number of events
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The mean number of events within a 24-hour period is 2.170 with a standard deviation of
1.856. The z -scores for skewness = 0.084 and for kurtosis are 0.168, indicated our sample is
skewed due to too many low scores, meaning some of the higher scores are likely outliers. A
follow up Shaprio-Wilks test found that our sample was significantly different to a normal
distribution W = 0.896, p < 0.001. This finding is likely due to the large sample used and then
the influence of the large tail in the data. A visual inspection of the histogram would suggest
a normal distribution, and due to the central limit theorem, we would assume a sample as
large as the one currently being used would be normally distributed. We can accept that all
other assumptions have been met, however we should be cautious when considering our

results and their relevance to the wider population of forensic in-patients.

3.8 Power calculations

The First stage of our analysis will be utilizing a Hawkes point processing model to test if our
data is self-exciting. The use of this type of analysis to study social phenomena such as crime,
violence or trends in social media is still relatively new, and thus there is a lack of clarity as

to the minimum data set required to complete this type of analysis. One previous study
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utilizing the method to model crime data, suggested a minimum of 1000 data points are
needed for the model to work accurately (Mohler et al., 2011). This would suggest that we
would need a minimum of 1000 individual incidents of V&A, in order to be sufficiently

powered to utilize this statistical method.

G*Power (Faul, Erdfelder & Buchner, 2009) was also utilised to estimate the required sample
size for completing a multiple regression. The a priori calculation utilized a Power (1-8 error
probability) of 0.95, an o error probability of 0.05, we estimated a low effect size f2 of 0.02
based on the previous study by Lickiewicz et al, (2020) and accounted for 6 variables to be
included. This resulted in estimated sample size of 1050 days of data. All the a priori sample

size calculations were satisfied by the collected sample.

Section 4: Results
4.1 Descriptive data.

A total of 7383 incidents of V&A which met the inclusion criteria occurred
during the study period. The percentage of each type of incident can be seen in table 1. In
those incidents in which there was a specific target of aggression, staff were targeted 73% of
the time, with other patients making up the other 27% of targets. Staff activated their PAA in
response to 16% of recorded incidents. The total number of incidents of violence and
aggression for any day ranged from 0 to 12, with a mean of 2.170 and standard deviation of

1.856.

Table 1. Ttype of incident
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Type of incident Number recorded Percentage (%) Percentage (%) of
PAA activations
Assault 772 10.5% 37.4%
Attempted Assault 575 7.8% 28.4%
Property Damage 45 0.6% 1.6%
Self-harming Behaviour 1007 13.7% 0.8%
Sexualised Behaviour 35 0.5% 0.8%
Threatening Behaviour 2827 38.3% 26%
Verbal Aggression 2122 28.7% 5%

4.2 Social contagion effects

Utilising the above described discrete Hawkes process and completing a maximum likelihood

estimation we were able to estimate the following parameters which best describe the current

data. The base rates (u) for each of the three wards were pl (ward 2) = 0.000454678, p2

(ward 3) =0.000154969, p3 (ward 10) = 0.000333353. This represents the average rates of

incidents we would expect to occur without the influence

previous events. The rate of

decay 8 = 0.00094780. We also estimated K,,, and Alm at the three different levels of

effect. Level 1 representing effect on the same ward, level 2 representing effect on a different

ward in the same hub and level 3 representing effect on a different ward in a different hub. K

is the average rate of offspring events occurring due to a previous incident. A is the additional
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effect of the alarm being sounded on the rate of offspring events. This average rate of
offspring events is referred to as excitation, the higher the rate of excitation the more

incidents we would expect to see.

Table 2 of Hawkes process excitation rates

K (A)
Level 1 0.4508 <0.000001
Level 2 <0.000001 0.0028
Level 3 <0.000001 <0.000001

These results suggest that the average rate of excitation is strongest at level 1 and weakest at
level 3. The results also indicate that most of the excitation occurring at level 2 is coming
from the effect of the alarm having been activated. The current model suggests that for every
incident of V&A that occurs but does not lead to the activation of PAA, there is an increased
in probability (intensity) of another incident V&A to occur on average at level 1, with a
negligible additional increase in the rate of excitation coming from the effect of the alarm
being activated at level 1. At level 2 we can see that the majority of excitation is coming from

incidents of V&A which have led to a PAA being activated.
4.3 Temporal effects

The distribution of incidents of violence and aggression by time can be seen in figures 2, 3, 4,

5&6.

Fig.2
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Firstly, when looking at the distribution of incidents by year, there is a noticeable drop of

incidents in 2020 compared to the years previously. It is likely this is the result of Covid-19

restrictions which were put into place in Scotland on the 23/03/2020. The new restrictions

lead to a substantial change in the routines of many patients, which may have affected the

likelihood of incidents of V&A occurring.

Fig 3. Total incidents of V&A by Season
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Looking at figure 3, we can see that most incidents of V&A occurred in Autumn, to
investigate this possible relationship further we completed a linear regression with a
categorical predictor variable and dummy season variables. However, the change of season
did not explain a significant amount of the variance in rates of V&A {F (3,3380) = 0.837, p =
0.473. R? = 0.0007, R%djusted = -0.0001). Each of the categorical variable regression

coefficients when compared against winter can be seen in table 3.

Table3. Regression coefficients for season vs Winter

Season B B

m
1o
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Spring vs Winter -0.025 0.092 0.784
Summer vs Winter -0.068 0.090 0.452
Autumn vs Winter 0.070 0.091 0.442

Fig 4. Total incidents of V&A by month
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When looking at the distribution of incidents by month we can see there was a peak of
incidents occurring in September and dip of incidents occurring in December. Similarly, we
utilised a linear regression treating months of the year as a categorical variable and utilising
dummy variables. Separating out seasons into individual months was also insignificant. F
(11,3372) = 0.688, p = 0.751. R2 = 0.0022, R2adjusted = -0.0010. Each of the categorical
variables regression coefficients when compared against December can be seen in table 4.
Looking at the results of the linear regression for both seasons and months, we can conclude
that there is currently not enough evidence to reject null hypotheses 3. Therefore, month of

the year does not appear to be a useful predictor of rates of aggression within the hospital.

Table 4. Regression coefficients for month vs December

Month B BSE P
Jan vs Dec 0.038 0.158 0.812
Feb vs Dec -0.205 0.155 0.185
Mar vs Dec -0.092 0.155 0.554
Apr vs Dec 0.003 0.156 0.983
May vs Dec -0.194 0.155 0.209
Jun vs Dec -0.124 0.150 0.412
Jul vs Dec 0.014 0.154 0.929
Aug vs Dec -0.146 0.150 0.331
Sep vs Dec -0.022 0.155 0.636
Oct vs Dec 0.074 0.156 0.636
Nov vs Dec -0.044 0.155 0.778
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Fig 5. Total incidents of V&A by day of the week
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Looking at the distribution of incidents of violence and aggression by day of the week, there
does appear to be a slight reduction in events over the weekend with Sunday having lowest
number of incidents and a peak of events occurring on a Thursday. To investigate this
relationship, we again utilised a linear regression treating days of the week as a categorical
variable and utilising dummy variables. The regression model was significant, suggesting day
of the week explained a significant amount of the variance in V&A. F (6,3377) = 4.483, p
<0.001. R2 = 0.008, R2adjusted = 0.006. Each of the categorical variables regression

coefficients when compared against Sunday can be seen in table 5. Although significant we
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can see from the value adjusted R?that very little of the variance in rates of V&A is predicted

by the model. We can see from the table that the effect of Thursday was significant (p =
0.023), and Tuesday was borderline no significant (p= 0.052). These results mean we are

justified in rejecting Null Hypothesis 2; however, these results need to be considered in the

context of TSH routines in order to better understand them.

Table 5. Regression coefficients for day of week vs Winter

Day B BSE P
Mon vs Sun 0.160 0.119 0.179
Tue vs Sun 0.231 0.119 0.052
Wed vs Sun 0.045 0.119 0.702
Thu vs Sun -0.271 0.119 0.023

Frivs Sun -0.035 0.119 0.770
Sat vs Sun -0.188 0.119 0.114

Fig 6. Total incidents of V&A by hour of day (2-hour blocks)
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When looking at figure 6, we can see there is a clear difference in the distribution of incidents
of V&A. To investigate the role of time of day on rates of violence and aggression, we
completed a binary logistic regression where time of day was a categorical variable, and the
outcome variable was a binary 1/0 for if an incident occurred or not. Like before we utilised
dummy variables as part of this analysis. The logistic regression model was significant, X2
(11) = 4126, p < 0.001. The model explained 10.5% of the variance (Hosmer and Lemeshow
R2). Each of the categorical variables’ regression coefficients and odds ratios (with 95% CI)
when compared against 00:00 — 02:00 can be seen in table 6. The results of the logistic

regression allow us to reject null hypothesis 1. The results clearly show an effect for time of
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day with incidents far more likely to occur during the day as opposed to at night. There also
seems to be two peaks of incidents occurring during the day, one at the beginning of day
08:00 to 12:00 and a second occurring in the late afternoon 16:00 -18:00. All of these results
should be considered in respect to the typical routine of TSH which can be seen in table 8.
When interpreting a logistic regression we can utilise odds ratios as a substitute for effect
sizes, from this we can see peaks in the strength of the relationship occurring at 08:00, 10:00

& 16:00.

Table 6. Regression coefficients for Time (2-hour block) vs 00:00

Time B B SE P Lower Odds Ratio Upper
02:00 0.264 0.134 <0.05 1.003 1.302 1.695
04:00 0.258 0.134 0.054 0.996 1.294 1.685
06:00 0.941 0.120 <0.001 2.034 2.562 3.251
08:00 2.656 0.106 <0.001 11.625 14.244 17.640
10:00 2.703 0.106 <0.001 12.190 14.930 18.484
12:00 2.342 0.107 <0.001 8.481 10.412 12.921
14:00 2.345 0.107 <0.001 8.492 10.428 12.940
16:00 2.573 0.107 <0.001 10.691 13.105 16.237
18:00 2.224 0.108 <0.001 7.521 9.246 11.483
20:00 1.965 0.109 <0.001 5.790 7.137 8.886
22:00 0.438 0.129 <0.001 1.204 1.549 1.999

Fig 7. Total incidents of V&A by hour of day (1-hour blocks)
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Given that there appears to be clear night and day effect in the data, a secondary analysis
using the same methodology was completed looking at the hours between 07:00 & 21:00,
separating time into one-hour blocks. The baseline category for this logistic regression model
was 21:00 as this had the lowest number of incidents. The logistic regression model was
significant, X2 (14) = 814, p < 0.001. However this second model only explained 2% of the
variance (Hosmer and Lemeshow R2), much lower thant the first. Each of the categorical
variables’ regression coefficients and odds ratios (with 95% CI) when compared against
21:00-22:00 can be seen in table 7. There appears to be two peaks of incidents of V&A

occurring at 10:00 and at 16:00, with two troughs occurring at 13:00 and 18:00. These
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findings should be viewed in conjunction with the typical daily routine which exists within

the TSH, which can be seen in table

Table 7. Regression coefficients for Time (1-hour block) vs 21:00

Time B BSE P Lower Odds Ratio Upper
07:00 0.173 0.115 0.132 0.950 1.189 1.490
08:00 1.404 0.096 <0.001 3.380 4.071 4.933
09:00 1.495 0.096 <0.001 3.707 4.459 5.397
10:00 1.634 0.095 <0.001 4.267 5.122 6.186
11:00 1.353 0.097 <0.001 3.208 3.867 4.690
12:00 1.417 0.096 <0.001 3.425 4.125 4.997
13:00 0.888 0.102 <0.001 1.995 2.430 2974
14:00 1.162 0.099 <0.001 2.640 3.195 3.887
15:00 1.190 0.098 <0.001 2.718 3.287 3.998
16:00 1.456 0.095 <0.001 3.598 4.329 5.241
17:00 1.280 0.098 <0.001 2.980 3.598 4.368
18:00 0.928 0.101 <0.001 2.079 2.530 3.093
19:00 1.173 0.099 <0.001 2.671 3.231 3.931
20:00 1.303 0.097 <0.001 3.049 3.679 4.466
Table 8. Typical TSH daily timetable
Time | Mealtimes | Medication Staff Clinical work & | Patients secured
period Shift placements being in their room
changes completed
00:00 X
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4.3 Meteorological effects

In the final stage of analysis, we were interested in investigating which meteorological effects

were important in predicting rates of V&A. Initially we produced 2-dimensional scatter plots

for each variable which showed very weak/borderline correlations between each of the

variables and rates of V&A. This can be seen clearly in the produced Pearson's correlation

coefficient displayed in table 9.

Table 9. Pearson’s correlation between meteorological effect and daily rate of V&A

Variable B T —value DE P 95 % Cl

Length of -0.010 -0.010 3382 0.559 -0.044/0.024
TemS:?/ature 0.009 0.009 3382 0.6092 -0.025/0.042
Temrgi_?zture 0.007 0.007 3382 0.6744 -0.026/0.041
Temg]:ature 0.008 0.008 3382 0.6327 -0.026/0.042
Air g]rz)s(sure -0.007 -0.007 3382 0.6671 -0.041/0.026
Precipitation 0.016 0.016 3382 0.342 -0.017/ 0.050
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| Windspeed [ -0008 | -0.008 | 3382 | 0.6494

-0.042/ 0.026 |

None of the identified meteorological variables were statistically significant. To further
investigate the role of meteorological effects we also completed a multiple regression to
investigate the joint influence of the variables on rates of V&A. We utilised a hierarchical
multiple linear regression and chose the load order of variables based on previous research
(Lickiewicz et al., 2020) while trying to maximise the correlation with incidents of violence
and minimise the inter correlation of variables. The rate of intercorrelation can be seen in
table 10 and the multiple regression models can be seen in table 11. For obvious reasons
temperature mean, min & max were highly correlated and so only one was chosen for each
model. The multiple regression models were found to be not significant p > 0.05, therefore

we do not currently have enough evidence to reject null hypotheses 4, 5,6 & 7.

Table 10. Intercorrelation coefficients for meteorological effects

Length | Temp | Temp | Temp | Pressure | Precipitation | Wind

of day | mean min max speed
Length of 1.000 | 0.695 | 0.554 | 0.721 0.196 -0.009 -0.309
day
Temp mean 0.695 1.000 | 0.933 | 0.967 0.161 0.007 -0.275
Temp min 0.554 | 0.933 | 1.000 | 0.834 | 0.043 0.097 -0.156
Temp max 0.721 0.967 | 0.834 | 1.000 0.251 -0.069 -0.354
Pressure 0.196 | 0.161 | 0.043 | 0.251 1.000 -0.368 -0.413
Precipitation | -0.009 | 0.007 | 0.097 | -0.069 | -0.368 1.000 0.175
Wind speed | -0.309 | -0.275 | -0.156 | -0.354 | -0.413 0.175 1.000

Table 11. Hhierarchical multiple linear regression model

100




R2 B SEB P
Model 1 0.001 0.631
Intercept 3.215 3.037 0.290
Precipitation 0.009 0.010 0.376
Length of -0.0002 0.0002 0.169
day
Temperature 0.011 0.009 0.234
mean
Wind speed -0.003 0.004 0.427
Pressure -0.0008 0.003 0.772
Model 2 0.001 0.757
Intercept 3.073 3.038 0.312
Temperature 0.007 0.009 0.441
min
Pressure -0.0007 0.002 0.810
Precipitation 0.008 0.010 0.397
Length of -0.0002 0.0002 0.283
day
Wind speed -0.003 0.004 0.377
Model 3 0.001 0.598
Intercept 3.441 3.046 0.259
Pressure -0.001 0.003 0.708
Temperature 0.011 0.009 0.201
max
Wind speed -0.002 0.004 0.488
Precipitation 0.010 0.010 0.335
Length of -0.0003 0.0002 0.148
day

Section 5: Discussion

5.1 Social contagion effects

Firstly, as we can see from both the chi-square and logistic regression, incidents of V&A do
not appear to be occurring at a truly random rate. The results of the Hawkes process describe
the temporary increase in probability that an incident of V&A will occur following a previous
incident of V&A. We investigated this effect at three levels: within ward effects, within unit
effects and within hospital effects, as well as looking at the variable of whether the PAA was
activated or not. The results indicate that the intensity was highest at level 1 and lowest at

level 3 and there was some evidence of alarm specific excitation occurring at level 2. These
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findings suggest that there will be more incidents of V&A in same ward following a previous
incident, and if the alarm sounded there may also be an increase in wards within the same
unit. One possible reason for this pattern of excitation might be that witnessing an incident of
V&A lead to an increased level of stress amongst patients and staff, which in turn will lead to
an increased probability of an incident of V&A occurring. This process is similar to the
pervasive atmosphere of stress and anxiety described in the qualitative literature {(Meehan,
Mclintosh & Bergen, 2006; Gudde et al., 2015; Pulsford et al., 2013; Livingston, Nijdam-
Jones & Brink, 2012). It may also be possible that this effect is caused by other patients
taking advantage of any current disruption within a ward. Similarly the results could
represent highly distressed individuals who are causing a disproportionate amo of

V&A.

The results of Hawkes process provide some tentative support for the theory that rates of
V&A within secure forensic setting may be influenced in part by a social contagion effect.
This is evident by the level of excitation without a PAA activation alarm found to be highest
at level 1 (patients witnessing incident first-hand) and lower at Level 2 & Level 3 (patient
very unlikely to have knowledge of the event-due). Similarly, the only way patients at level 2
are likely to be aware of an incident of V&A occurring will be if it led to the activation of the
PAA, therefore providing further evidence that the level of excitation measured by the model
appears to be driven by a social contagion effect. However, this increase in excitation was not
seen at level 3, this could be because patients at level 2 would be more aware of the
redistribution of staff. However, this is only one interpretation of how the self-exciting effect
seen might be expressed, further investigation with more complex models may be able to

explore this mechanism further.

The results of the Hawkes process could be suggestive of the theory that incidents of V&A
can be spread through a social contagion effect. However, to the best of our knowledge this is
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the first application of the Hawkes process to explore this effect, therefore the results should
be interpreted with caution, and further hypothesis driven testing should be completed. From
these exploratory findings it would seem logical to investigate the effect on the whole
hospital population and to perform further analysis to investigate the fit of more complex

models.
5.2 Temporal effects

The current study was able to investigate temporal effects and their relation to incidents of
V&A. Firstly, although not significant we can see a peak of incidents occurring in late
summer into early autumn, these finding are similar to those of Paavola & Tiihonen, (2010),
Green & Robinson, (2005), Weizmann-Henelius (2000). There were some key
differences in methodology however, Green & Robinson, (2005) did not complete any
significance testing, while Weizmann-Henelius utilised a chi square goodness of fit test and
Paavola & Tiihonen, (2010) used a methodology similar to our own. The current stud
regression model for seasons and months of the year produced adjusted R2 values of -0.0010
and 0.006 respectively, meaning that the results are not only non-significant but also
explained very little of the variance. This is very different from Paavola & Tiihonen, (2010)
which found a significant adjusted R2 value of 0.65. The main difference between the two
studies was that Paavola & Tiihonen, (2010) only looked at rates of coercive interventions as
opposed to looking at all incidents of V&A. These findings are in line with the tentative
evidence of increases in violent and suicidal behaviour during the summer which are seen in
the community (Michael & Zumpe., 1983; Morken & Linaker., 2000; Yang et al., 2019). The
possible mechanism of these eaffects within forensic hospital could be changes to staff due to
increased annual leave, associated meteorological effects, or possibly increased opportunities

to mix with other patients.
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We were also able to investigate the role of day of week on rates of V&A and found a
significant effect indicating a reduced rate of violence occurring on a Sunday. The current
regression model is significant however, looking at the adjusted R2 value of 0.006, we can
see that only a small amount of the variance (0.6%) is being explained by this predictor.
These findings are similar to those of previous studies which have identified a drop in rates of
aggression over the weekend period (Peuloa, Mela & Adelugba, 2013; Green & Robinson,
2005; Swinton, Hopkins & Swinton, 1998; Carton & Larkin, 1991; Barnard et al., 1984).
There seems to be clear evidence of a weekend effect in rates of V&A. This reduction in rates
of aggression could be associated with less structured time, reduced clinical input or
increased likelihood of family visits. The mechanism of reduced violence over weekends is
an area which could benefit from further research focus to identify the mechanism by which

this effect is expressed.

Finally, we examined the relationship between time of day and rates of violence and
aggression which was shown to be significant. The first model looking at the whole explained
around 10.5% of variance, however the second only looking at hours when patients are
typically awake explained only 2 % of the variance by Hosmer and Lemeshow R2 value.
These findings need to be considered in the context of the well-established routines which

occur within TSH which can been seen in table

Firstly, like other research in this area there is a clear effect for incidents of violence
occurring more frequently during the day than at night, this is almost certainly explained by
most patients being asleep and secured in their rooms between 22:00 and 08:00.There seems
to be two key peaks during the day these being in the early morning 10:00-11:00 and at the
end of the day 16:00 -17:00. These time periods largely represent the beginning and end of
clinical input and hospital placements. There is a steep increase in the number of events
which begins at 08:00 and increases to a peak at 10:00, which represents a particularly busy
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time within the hospital in which medication is distributed, meals are served, staff shifts
change over, and daily sessions and placements are organised and commenced all of which
have previously been identified as potentially stress inducing stimuli (Wright et al., 2014;
Barno, Ward, Casey, 2015; Barnard et al., 1984; Peuloa, Mela & Adelugba 2013; Weizmann-
Henelius 2000). The second spike occurring between 16:00-17:00 is like that seen in previous
studies (Sullivan, 2013; Hill et al., 2012), and also represents a period of change within the
day as placements and clinical work completed by allied health professionals comes to a
close. There also appear to be two distinct troughs in the incidents of V&A occurring at 13:00
& 18:00 which is directly after the dispensation of medication and meals. This could
represent the effects of medication or perhaps a reduction in violence due to elevated blood

sugar levels following a meal.
5.3 Meteorological effects

The cCurrent study intended to investigate the effects of different meteorological conditions
(temperature, pressure, precipitation, length of day and wind speed) on rates of violence and
aggression within TSH. The methodology of the current study was fairly robust compared to
the only other study investigating a similar population (Lickiewicz et al., 2020), boasting a
longer research period (more yearly cycles). However, we were unable to find a significant
relationship between any of the meteorological effects and rates of V&A. One of the major
differences between the current study and that of Lickiewicz et al, (2020), was that our study
included all incidents which met our inclusion criteria, while the later study
focused solely on rates of physical coercion. In this way Lickiewicz et al, (2020) are looking
at more serious incidents of V&A and their relationship to meteorological conditions. The
fact that incidents of verbal aggression and threatening behaviour made up 67% of our total

incidents may have hidden any potential effects. It would have perhaps been more beneficial
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to look only at more serious incidents of V&A such as assault, attempted assault and self-

harm.

The lack of a significant relationship is somewhat surprising given the relatively large
amount of research which has demonstrated a relationship between meteorological
conditions, especially temperature, and the worsening of mental health conditions, increased
hospital admissions and suicide mortality (Bolton et al., 2018; Liu et al., 2021; Thompson et
al., 2018; Weilnhammer et al., 2021; Wang et al., 2018). It may be that this relationship is
less pronounced within hospital environments than it is in the community. There are a
number of possible reasons for this, firstly TSH is a modern hospital, where the patients’
movements and access to outdoor spaces is highly controlled therefore they may simply have
less exposure to changing meteorological conditions. Secondly the study was completed in
Scotland which does not experience the very large increases in temperature which has the
most evidence for influencing metal health symptoms. Thirdly it might be that in this highly
controlled environment the mechanisms by which people’s health and behaviour declines in
the community such as increased alcohol consumption in warmer weather is mitigated.
Finally, it may be that in a concentrated environment such as a forensic hospital, that
individual factors such as diagnosis and previous involvement in violent crime are stronger
predictors, thus diluting any environmental effects. Given that there is relatively little
research investigating meteorological effects on forensic in-patient populations, the area
would benefit from further research focus, particularly given that many researchers are
predicting that this effect may become stronger as weather conditions become more extreme

as the result of climate change (Obradovich et al., 2018; Liu et al., 2021).

5.4 Clinical utility
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Firstly, the current study has provided a template for other inpatient units to investigate their
own individual temporal structure of V&A. Secondly there appears to be some evidence to
support the theory that a build-up of environmental pressures as described in the qualitative
literature is leading to increased rates of V&A at specific times. This is evident in reduced
levels of violence occurring over the weekend and busier periods on the wards leading to
increased levels of V&A. It may therefore be beneficial to try and reduce the concentration of
potential stressors at any one time, this could include separating medications and mealtimes,
as well operating more flexible staff shift patterns. It may also be beneficial for clinical work
not to be concentrated between 9-5, Monday to Friday again implementing a more flexible
structure. However, we should note none of the temporal factors investigated explain a large
degree of the variance and so further study where these routines are investigated and

manipulated would be beneficial.

The results of the Hawkes process have provided some support for the theory that incidents
of V&A might be spread through a process of social contagion. This result should be
considered carefully but may support the use of more dynamic risk assessment tools which
are able to consider the destabilising effect that witnessing or being made aware of an
incident of V&A might have on other patients within the hospital. The PAA system within
the hospital is a vital tool to ensure the safety of both staff and patients, however the results
of the current study suggest that it may also have a stress inducing effect on patients in
different wards within the same unit. It may therefore be useful for future research project to
explore ways in which to reduce the negative impact that the alarm systems might have on

patients.

5.5 Recommendations for future research
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The current research project was developed in part by reviewing previous qualitative research
in the area. It may therefore be useful to complete a follow up qualitative research project
focused on exploring staff and patient’s beliefs about increased incidents during the times
identified by the current study. The current study relied on routinely collected data and
established hospital routines to investigate possible environmental effects linked to V&A.
Future research studies could investigate potential relationships in greater detail using social
network analysis methodologies (Butts, 2008), which would require direct observations of
patients within the wards to map their interactions and the effect of environmental; this
methodology would be similar to that seen in functional analysis often used in intellectual
disability services. To our knowledge this is the first application of the Hawkes process to
investigate V&A within a secure forensic environment therefore the methodology would
benefit from further study and repetition to better understand its ecological validity. In
particular it would be beneficial to complete the Hawkes process on the whole hospital
population, to include potentially important factors such as day of the week effects and to

validate the model using goodness of fit tests.

5.6 Strengths and limitations of current study

The current study benefits from utilising a novel statistical approach to investigate social
contagion effects, which allows for more accurate discussion of this theory than previous
studies. The large sample size provided a high level of power, which means we should have
been able to detect even very small effects. However, a few limitations should be considered
when considering the findings of the current study. Firstly, the present study has relied on
routinely collected increasing the risk of inbuilt biases, inconsistency, and possibly
missing data. Previous studies have demonstrated that there are significantly lower rates of
incidents recorded than may have happened (Ros et al., 2013). A number of other studies in
this area only included incidents of physical assault or incidents which required staff control
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or restraint, which could be considered more extreme incidents of V&A. The decision was
made to include all incidents of V&A to give the best indication of the temporal architecture
of violence, however this may have had a blanketing effect, as all incidents were weighted
equally. It may have been more advantageous to only look at more serious incidents, or only
these which activated the alarm, or to have introduced an artificial weighting based upon
severity. Thirdly, given that we found a significant weekend effect it may be beneficial in
future analysis only to look at weekdays when assessing which routines might be associated
with increased levels of V&A. Fourthly, from inspecting the scatter plots the correlation
between weather data and incidents of V&A was very weak and pushed the assumption of

linearity to its limit, it may have been advantageous to consider other analysis strategies.

The Hawkes process was used in the current study to explore potential social contagion
effects within a forensic in-patient environment. These initially exploratory findings should
be interpreted with care however for several reasons. Firstly, the aim was to develop
hypothesis about potential reasons for the level and pattern of excitation seen in our current
sample, as such no significance testing, or validation of the model was completed. Secondly
the results of the discrete Hawkes process need to be interpreted with care as the process is
likely to pick up on unmeasured fluctuations in the data, meaning there is a risk of significant
unmeasured mediating effects being present. Similarly, the Hawkes process model developed
makes a number of assumptions about the hospital and the population such as treating all
wards equally which may be missing out important individual factors such as some patients
being diagnosed with autism spectrum disorder or intellectual disabilities which might make
them more sensitive to loud noises such as the alarm system. We also treated all incidents of
V&A as equal, however it is likely that more serious events such as assaults are likely to lead
to more excitation at level 1 than events such as verbal aggression. The use of only three

wards increases the risk of misinterpretation due to the effects of V&A occurring in wards
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not captured in the current model, it would likely be highly beneficial to complete this
analysis again in the future including all available data. A number of potentially important
variables were also not included in model such as day of the week effects. Finally, it was
decided to use a 4-week memory in the Hawkes process meaning that incidents of V&A
affected the likelihood of future events for a period of 4 weeks. This might be an unrealistic
amount of time for an incident to affect future events but was chosen as a compromise
between ensuring the model had enough data points to run accurately and what would be a

realistic length of effect.
5.7 Conclusion

The current study has been highly successful in exploring and further developing the existing
research base surrounding environmental stimuli which may be affecting rates of V&A
within secure forensic settings. The results of this study further add to the evidence that risk
is not a static entity but is dynamic and influenced by a number of environmental stimuli as
well as individual characteristics. The use of more dynamic risk assessments and increasing
flexibility of certain hospital routines may help reduce patients’ experience of environmental
stress. Through better understanding of environmental stressors, it is hoped that staff may be
able to implement mitigating factors overall reducing the rates of violence and coercive
interventions which would have beneficial effects for both patients and staff. The current
study has demonstrated a self-exciting effect within the sample which may be suggest that
incidents of V&A might spread both at a ward and unit level. The exact mechanism of how

this spread occurs though required further study and investigation.
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Patient Privacy Notice

While you are a patient in The State Hospital (TSH) your clinical team will try their best to
ensure that you receive the highest quality care and treatment (and related services) and
appropriate support for your family. We are made up of different organisations including the
NHS and South Lanarkshire Council but we are all working together for this purpose.

Having accurate personal information is essential for us to deliver the highest quality of
treatment. \We therefore need to make sure that you are aware of the personal information
that we hold about you, the reasons why we need it, and how it might be shared. In order to
protect you, there are strict rules and guidelines to ensure your confidentiality.

What is my personal information?
Your personal information includes information about:

Characteristics about you, such as your name, date of birth, address, etc.
Your physical and mental health.

Your social history and social care.

Any care and treatment you have received.

Your education.

Your offences, convictions and prison sentences.

Your finances and benefits you may receive.

You, which helps the Hospital to ensure the safety and security of everyone in
the Hospital and others you may come in contact with when you are out of the
Hospital environment (security intelligence).

Where do we get your information from?

Information contained within your State Hospital records comes from a variety of sources,
including courts, prisons, other healthcare providers, local and national government. We
may also hold information relating to you which has been given by other people (such as
family members).

Why do we process your personal information?

We process your information in line with the General Data Protection Regulations and Data
Protection Legislation as it is necessary to provide healthcare and operate The Hospital,
which is in the public interest.

In addition we also may process your information for the benefit of public health and
research purposes.

The State Hospital is a 'data controller’ under the Data Protection Act. We have notified
the Information Commissioner that we process personal data and our registration
number is: ZS6T052X.

The details are publicly available from the:-

Information Cormmissioner's Office

Wycliffe House

Water Lane

Wilmslow

Sk SAF

What information do we have and how do we store it?

We keep most of this information and details of the care you are receiving in your patient
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record and Social Work on their own client file. Most of your case records are held on
computer (electronically) however we may also have some paper notes. There may also be
psychometrics (questionnaires), video or audio records, and images such as x-rays.

TSH also holds General Practitioner (GP) records from your own GP practice. On admission
you will be registered at TSH GP practice called Tinto View'. Your electronic GP record from
wour own GP practice, and paper records if relevant, will be shared with us.

All your records are kept confidential by storing them securely and only allowing authorised
people to have access.

Your health records will be kept by TSH for a period of 30 years after our last contact with
you. Some records are kept longer than this if they are of special interest (for example if
they contain significant medical or historical information). Social care records are kept for a
period of 75 years by Social Work Resources. This is in case you are readmitted, or another
healthcare professional (such as another hospital or GP) requests this information. You may
also want to aceess this information after your stay in the Hospital has ended. Health and
social care records can be used for research purposes, to check the quality of care that we
provide, to protect public health and plan for the future. National guidance decides how long
records can be kept for and how often the hospital must review our processes.

Why we need information
Information which does not identify you

» Somefimes the NHS uses relevant information about your health to help improve the
general public’s health and NHS services, or to check that money has been spent
propery. Wherever possible, information that identifies you is removed.

= Apart from very few exceptions provided by the Law, if we require to collect or share any
new data which identifies you for teaching or research, you will be asked to provide
PEMISSIon.

Sometimes we remove your name and other details about you from information so that
you cannot be identified (Anonymisation). In some cases we will remove details about you
=0 that you cannot be identified without the use of additional information (Pseudoymisation).

Examples of this type of use may be to:

Collect statistics about the care we provide to ensure it is of the highest standard.
Support research and/or service evaluation.

Ensure the Hospital runs as efficiently as possible.

Help plan for the future needs of our patients.

Help us to investigate any complaints or incidents.

Help us to manage the Hospital budgets.

For the audit of our accounts.

How is my personal information used?

Your information may be shared within your clinical team, who use this information to ensure
you get the care and treatment and social services that you need. As well as file information,
you may also be interviewed by your clinical team. This information will be added to your
records and will be used by your clinical team to assist them in the best way of helping you.

Some of your information is shared with relevant administration staff so that they can provide
additional services such as banking, access to benefits and shopping. Some administration
staff may also have access to your patient records to ensure information is available to
professionals as and when reguired.

A, limited amount of information is shared (such as name, date of birth and diagnosis) with
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the Scottish Govemment Information Services to allow statistical information to be
collected and assist with future planning of services. Ifyou are a restricted patient,
detailed reports are sent to the Scottish Government on a regular basis.

More detailed information may also be shared with other NHS boards, e.g. if you are
referred to a general hospital for physical treatment or when you are ready to transfer.

How do we keep your personal information confidential?

Ewveryone working within the NHS and Social Work has a legal duty to keep information
about you confidential.

There are times when the law requires us to share information without asking for your
permission, for example to prevent the spread of a highly contagious disease, during the
investigation of a cime, child protection concerns or a court order.

Every NHS Board has a member of staff called the Caldicott Guardian who s responsible for
protecting patient confidentiality. TSH Caldicott Guardian is the Associate Medical Director,
who is supported by specialist staff including the Data Protection Officer and the Heaith
Records Manager.

Social Work do not have an equivalent of the Caldicott Guardian but they will always seek to
protect your personal information. Like the NHS, they are supported by a number of policies
to comply with the law and also have specialist staff such as a Data Protection Cfficer.

Is my information shared with my family?

Your explicit consent is needed for us to tell your relatives, friends and carers about your
progress and treatment. You can consent verbally, however most of the time we will
ask for you to agree to sharing your information by signing a form.

Information shared with your Named Person

If you nominate a Mamed Person they will receive copies of certain records or information
which is given to you, such as the record made if treatment is given to you which conflicts
with your Advance Statement. They will also be given copies of information given to you
when certain variations to your circumstances occur, such as if your detention status
changes. Your Named Person will also receive copies of information and reports written
about you for the purposes of a tribunal. These documents may contain detailed information
about you and may be sent by a number of pecple including the Mental Health Tribunal, your
Responsible Medical Officer (RMO) or your Mental Health Officer (MHO), or possibly by the
Scottish Government if you are a restricted patient.

When can my information be shared outside the NHS and/or Social Work?

+ Sometimes your health information will be shared with people cutside the NHS who need
it so they can give you care and treatment - for example with a Housing Officer or a
social worker = but only information that is relevant for your care.

» Sometimes the law allows the NHS to share your personal health information without
your permission, for example to investigate a serious crime or to protect a child or
vulnerable adult from harm. This may include sharing information with the Police.

= |f you are concerned about your information being shared, you should tell a member of
NHS staff involved in your care. If there is no need for sharing your information, you can
object.

= [fyour solicitor requests information about your care and treatment, we will only
provide this if they have written authority (a mandate) signed by you.

Who can receive my information?

We may share your information with the following groups in order to inform and support your
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care and treatment;

= Social Work

+ Other healthcare providers

+ Other Councils

+ Government (UK, Scottish) and their associated agencies

s The Patients” Adwocacy Service

+ The Mental Welfare Commission

« Criminal Justice

» The MNational Archives of Scotland

+ Multi-Agency Public Protection Arrangements (MAPPA) Partners

What other rights do | have?
Under the current data protection regulations you have privacy rights.

These include the right:
+ Tobeinformed that we hold your information
+ Toaccess your records
« [For rectification of data
+ For erasure of data no longer required
+ Torestrict the processing of your data
» To portability of your consented data for your own personal purposes
» To object to some uses of your data, such as direct marketing
s To profiling and research

If you want to know more information about your privacy rights, there is extensive
information available from the Information Governance and Data Security Officer.

To see any information we hold about you in your health records please contact the Health
Records Depariment for an application form. Alternatively, the Patients' Advocacy Service,
Person Centred Improvement Team or a member of your clinical team will be able to suppaort
you if you need help to complete the form. Other people such as your Named Person or
lawyer may apply on your behalf, however they need to have a signed mandate from you.
Some information may be withheld if other people are identified within your case file or if it is
felt that it would cause serious harm to you or someone else if it were disclosed.

If you believe information held within your health or social care record is inaccurate,
processes are in place to facilitate this being corrected or amended. Members of your
clinical team will be able to provide further information about how to do this, or you can
contact the Caldicott Guardian, Health Records Manager or Data Protection Officer.

Where you have previously given consent for your information to be used, you have the right
to withdraw that consent. This may affect the services that you can access.

Complaints about how we process your personal information

If you are unhappy with the way your personal information has been used and/or protected,
you should speak to your RMO, Social Worker or your Keyworker in the first instance. If your
query has not been resolved during this discussion, you can contact:

For State Hospital records

The TSH Data Protection Officer is the Information Governance and Data Security Officer,
who is contactable at the address below. You can also contact the Complaints Officer.

For Social Work records

The Social Work Team Manager at TSH or their Data Protection Officer.
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If you are still have concems about how we use your information;

You may contact the Information Commissioner's Office regarding the use of your
information or to make a complaint by writing to:

The Office of the Information Commissioner
Wycliffe House

Water Lane

Wilmislow

CHESHIRE

SK9 5AF

Your clinical team, the Patients' Advocacy Service or the Person Cenfred
Improvement Team are available to help you make contact with the right person.

How can | find out more information?

If you have any questions about our privacy notice or information we hold about you, you
can contact any of the following individuals:

For the State Hospital

Health Records Manager

For Social Work

Social Work Team Manager

The State Hospital, The State Hospital,
Carstairs, Carstairs,

Lanark Lanark

ML11 B8RP ML118RP

Information Governance and Data
Security Officer

The State Hospital,

Carstairs,

Lanark

ML118RP

Caldicoit Guardian
The State Hospital,
Carstairs,

Lanark

ML118RP

Complaints Officer
The State Hospital,
Carstairs,

Lanark,

ML11 B8RP

Data Protection Officer
South Lanarkshire Council,
Council Offices,

Almada Street,

Hamilten

ML3 OAA

Ifyou require this information in another format, please ask staff to contact the Person
Centred Improvement Lead who will meet with you to discuss your specific needs.

Published by The State Hospital, Carstairs, Lanark ML 118RP and on behalf of
South Lanarkshire Council, Council Offices, Almada Street, Hamilton ML3 0AA
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