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ABSTRACT

Each year approximately ten million people deliberately harm themselves and one
million people commit suicide across the world. Deliberate self-harm (DSH) is a major
cause of individual suffering and a burden on the healthcare system. An attendance at
an emergency department (ED) due to DSH increases the risk for subsequent suicide
with 50 to 100 times compared to the general population. Repetition of DSH is very
common (15-25%) and often occurs within a short period of time.

The aim of this thesis was to gain a better knowledge of DSH patients in the somatic
ED and to find ways of reducing the high repetition rate among this group of patients.
The aims of the studies were to investigate risk factors associated with repeated DSH
and suicide, to stratify a DSH population according to the risk of repetition, to develop
and validate clinical decision rules that predict repetition of DSH and to investigate
follow-up care for DSH patients and its impact on repeated DSH.

Study I: In this study risk factors associated with repeated DSH among 1524 patients
attending the ED due to DSH were identified and the patients were stratified into risk
categories. New DSH or suicide was identified via national registers. A model for risk
stratification for repeated DSH describing groups of low-risk (18%), median-risk (28%
to 32%) and high-risk (47% to 72%) was presented.

Study Il: The aim was to develop a clinical decision rule, the Soédersjukhuset Self-
harm Rule (SoS-4), based on factors found to be associated with repeated DSH in
Study I and also to validate an existing clinical tool for assessing risk after DSH, i.e.,
the Manchester Self-Harm Rule (MSHR). The SoS-4 uses five clinical correlates:
gender, antidepressant treatment, history of self-harm, admission to a psychiatric
clinic and current psychiatric treatment. The MSHR uses four clinical correlates:
history of self-harm, previous psychiatric treatment, self-poisoning with
benzodiazepines and current psychiatric treatment. The SoS-4 yielded a sensitivity of
90% and a specificity of 18% when applied to the DSH population in Study | and
application of the MSHR yielded a sensitivity of 89% and a specificity of 21%.

Study I11: The aim was to prospectively validate the ability of the two clinical decision
rules, SoS-4 and MSHR, to predict repetition of DSH in a new population and new
setting. Included were 325 DSH patients in the EDs of Sédersjukhuset and Karolinska
University Hospital Huddinge who were followed for six months. Application of the
S0S-4, to this new DSH population, yielded a sensitivity of 89% and a specificity of
12% and application of the MSHR a sensitivity of 95% and a specificity of 18%.

Study IV: The aim was to investigate follow-up care of DSH patients and its impact on
repetition, which was done in the same study population as in Study Ill. A visit to a
psychiatric consultant within 10 days was registered as an early follow-up. When
adjusting for risk factors known to be associated with repetition there was an indication
of early followed-up patients being less inclined to repeat their DSH actions.
Conclusions: This thesis, focusing on DSH patients in a somatic ED, demonstrated that
there are risk factors associated with repeated DSH that can be used to identify DSH
patients at risk for repetition and that both clinical decision rules, the SoS-4 and the
MSHR, can be useful in the clinical assessment of DSH patients in conjunction with
psychiatric assessment. This thesis also demonstrated that there was an indication of
early followed-up patients being less inclined to repeat their DSH actions after
adjusting for risk factors known to be associated with repeated DSH.
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INTRODUCTION
DELIBERATE SELF-HARM AND SUICIDE

The wish to live is essential to human beings. Deliberate self-harm is to be considered
a disturbance of this essential wish and when people deliberately harm themselves it
must be taken seriously and as an alert that an individual is not managing his or her
situation or a certain period in his or her life.

Each year about one million people die by suicide and the estimated number of
people deliberately harming themselves is 10-20 times higher.! Suicide and DSH are
major public health problems in many parts of the world. The estimated annual
suicide mortality rate is 14.5 deaths per 100.000 people, corresponding to one death
every 40 seconds.” DSH is the strongest clinical predictor of subsequent suicide
where the risk of suicide increases 50 to 100 times within the year after an episode of
DSH compared to the general population.®*

In somatic emergency departments (EDs) a large number of patients attending are
patients who have deliberately harmed themselves and the frequency of repeated
visits due to deliberate self-harm is high, up to 25%.° ED visits due to DSH are
increasing in many countries and these patients have persistent and elevated risks of
suicidal behaviour and repeated ED visits.® © Repetition of DSH is frequent both
immediately after a DSH episode and within the first year thereafter which results in
individual suffering as well as a pronounced strain on EDs and health care services
and could also be regarded as a failure to provide adequate care for these patients.®™

In the developed world, the majority of life-threatening and medically severe DSH
patients are treated in somatic EDs but also the less medically severe DSH patients
and those who present with suicidal ideation attend somatic EDs. The ED is an
increasingly important site for DSH patients to come into contact with the healthcare
system and thus provides an oPportunity the to reach these patients and offer them
adequate care and follow-up."* DHS is far more frequent than suicide but the
estimation of DSH is not an easy task as the registers of clinical services and hospital
admission often are not entirely complete and there is, most importantly, a large
number of DSH patients who do not present at clinical services. One way of
illustrating the problem is by means of an iceberg model of DSH and suicide:

Tip representing suicides

DSH patients presenting to hospital

DSH patients not presenting to
hospital

Created by Uwe Kils.



Worldwide, suicide is one of the three leading causes of death among those in the
most economically productive age group (15-44 years) and the second leading cause
of death in the 15-19-year-old age group.™ The incidence of suicide varies between
countries; in general, the highest rates are in Eastern Europe (Lithuania, the Russian
Federation, Belarus and, to a lesser extent, Hungary and Latvia) and the lowest rates
in countries that follow Islamic traditions.? In all the Nordic countries, there is a trend
towards declining suicide rates although Finland consistently presents the highest
rates and also the highest male-to-female ratio (3:1), all Nordic countries present
higher suicide rates among men than among women.*

In Sweden about 1500 people die by suicide each year and 10 000 people are
admitted to hospital due to DSH.** The number of suicides in Sweden has been
slowly decreasing during the last 30 years, whereas there has been an increasing
number of young people admitted to hospital due to DSH, among both young men
and young women although the trend seems to have levelled out over the past 2—3
years.”> The numbers of hospital admissions due to DSH during the last ten years
published by the Swedish National Board of Health and Welfare are presented below
in Figure 1.

Figure 1 All hospital admissions due to DSH in Sweden/100.000 inhabitants

170

153 ki

Women /*’//m \"\w/,,
136ﬁh‘4—=q_¢F____——%$*”ﬁ’#ﬁfH
119— S

Both genders // \‘\r//‘
102 e —
ss— Men /Jw
&8 —

51

34

17

0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

DSH is the most important risk factor for subsequent suicide.® ** Hawton et al
conducted a follow-up study of 11583 DSH patients in England between 1979 and
1997 and showed that the risk of subsequent suicide among DSH patients was 66
times higher than for the general population.'” Among individuals who die by suicide,
20-25% have presented at a general hospital due to DSH in the year before
committing suicide.'® The increased risk of suicide after DSH has been demonstrated
by several other studies which confirm the strong association.*>*9 %



DSH is not only strongly associated with suicide, patients engaging in deliberate self-
harm also have an overall higher mortality than the general population. Physical
health and life expectancy have been shown to be severely compromised in
individuals who self-harm compared with the general population.* %

Runeson et al. showed that patients attempting suicide by use of a more violent
method such as hanging, strangulation or suffocation had the highest risk of
subsequent suicide. Within the group using more violent methods, 54% of the men
and 57% of the women committed suicide during the follow-up period.” Also the
study by Bergen et al., including a large cohort of DSH patients, showed that
individuals using a more dangerous method of DSH (hanging, carbon monoxide/other
gases) were at higher risk of subsequent suicide.?*

The most frequently used method of DSH is self-poising with up to 80% of patients
attending hospital due to DSH having used self-poisoning as method. The drugs used
vary between different DSH populations but paracetamol, antidepressants and
tranquilisers are among the most frequently used drugs.”>*’ There is a wide variation
in the methods used all over the world owing to different access to suicide means, in
the USA for example the use of firearms is more common and in Southeast Asia the
use of pesticides.”?

Definitions

Despite suicide researchers’ attempts for half a century to find a uniform term for the
entire range of suicidal behaviours there are still different terms used in different
countries and by different research groups.

Deliberate self-harm is the term used throughout this thesis to describe an intentional
act of non-fatal, self-inflicted harms and includes all methods of self-harm. It denotes
any act by an individual with the intention of harming him- or herself physically and
which may result in some degree of harm. The patients’ motivations for DSH vary
and are often difficult to investigate and the term DSH includes all DSH acts
regardless of intention.*>*? Thus it includes DSH acts with high suicidal intent as well
as acts where little or no suicidal intent is involved. An act of DSH is not necessarily
even an indicator of suicide and it can sometimes be a form of self-preservation.
Nevertheless, the term covers a wide spectrum of behaviour, with harmful physical
effects. *3

Other terms used in the literature are as presented in the review by Skegg® :

= Attempted suicide: used widely (especially in North America) for episodes
where there was at least some suicidal intent.

= Para-suicide: Any non-fatal, serious, deliberate self-harm with or without
suicide intent.

= Self-harm: same definition as deliberate self-harm. There is a trend towards
the use of self-harm and not including the word deliberate.

= Self-poisoning or self-injury: deliberate self-harm by these methods regardless
of suicidal intent.’

= Self-mutilation: serious bodily mutilation without suicidal intent, also known
as self-injurious behaviour or self-wounding.


http://www.springerreference.com/docs/link/2128976.html?s=61531&t=deliberate

Methods of deliberate self-harm:

Various different methods are used by patients who deliberately harm themselves,
among which self-poisoning is the most common method used and is defined as the
intentional self-administration of more than a prescribed dose of any drug or
substance, whether or not there is evidence that the act was intended to result in
death. Self-injury can result from very superficial cutting to injuries requiring a
surgical procedure in an operating theatre and is defined as any injury which has been
deliberately self-inflicted regardless of intention. Other methods of DSH include
attempted hanging, jumping from heights, use of firearms, attempted gas poisoning
and attempted suffocation.

Gender paradox in suicide and deliberate self-harm
Suicide

A consistent finding in the research regarding DSH and suicide is that men commit
suicide more often while there are more women who deliberately harm themselves
which has been referred to as the gender paradox of suicidal behaviour.*® Reasons for
this paradox have been discussed and explanations have been presented such as for
example that men use more violent DSH methods than women and that there is a
higher prevalence of substance use among men than among women, substance use
being a risk factor for suicide.**®

The global suicide rate is nearly four times higher among men than among women.
Although there are regional exceptions where higher ratios have been observed in the
more developed, mostly European countries, and lower ratios in developing, mostly
Asian countries and for example China has a higher suicide rate among women than
among men.? **

Risk factors for suicide vary between men and women with, for example,
unemployment, retirement and being single, having been shown to be risk factors for
suicide in men. In women, being the parent of young children has been shown to be a
protective factor for suicide. However adjusting for different risk factors do not
eliminate the gender difference in suicide risk.*® A study by Isometsa et al. showed
that more men than women die in their first suicide attempt (62% among the men and
38% among the women) underlining the importance of early recognition of suicide
risk especially among men.** A recent DSH episode prior to suicide was more
common among women in the same study.

Deliberate self-harm

There are considerable gender differences in suicidal behaviour overall with rates of
DSH usually being higher in females although the gender differences vary between
countries and regions, just as for suicide, with Asian countries having lower female-
to-male ratios of DSH than many of the European countries.*> DSH is most common
among women aged 15-24 and fewer men than woman are admitted to hospital due
to DSH. There has though been an increase in young men (aged 15-24) admitted to
hospital due to DSH in Sweden and in the year 2011 more young men were admitted
to hospital due to DSH than due to injuries caused by violence.™



The gender ratio for DSH presentations to hospital is often quoted as being
approximately 1.5:1 (female:male). A study by Hawton and Harris confirmed this
gender ratio but they also found important changes in the ratio across the life cycle. In
patients of younger age the gender ratio was shown to be 1.5:1(female:male) as
expected but from the age 50 years and onwards the pattern of the gender ratio was
more similar to that for suicide, 0.8:1 (female:male).®

The study by Hawton and Harris indicates that the gender paradox of suicidal
behaviour is not a stable pattern but changes over the life cycle. The differences in
gender ratios, both in suicide and DSH, between countries also indicate a dependence
on the cultural environment.®

RISK FACTORS FOR DELIBERATE SELF-HARM AND REPETITION

The reasons for individuals engaging in DSH are multifactorial and there are different
models for explaining their behaviour with a general consensus in suicide research
and clinical psychiatry that stress-diathesis models are one appropriate way of
attempting to explain the behaviour. The stress-diathesis models aims to explain how
biological or genetic characters (diatheses) interact with environmental influences
(stressors) to produce disorders. The stress-diathesis models emphasize that if the
combination of the predisposition and the stress exceeds a threshold, the person in
question will develop a disorder. The diathesis reflects a vulnerability to developing a
disorder but requires other potentiating factors (stressors) to become pathogenic. The
models include both predisposition and external stressors.*

Figure 2 is an example of the stress-diathesis model of suicidal behaviour.

[ Suicidal behaviour ]

Stressor Diathesis

Psychiatric disorder ] <:> [Hopelessness

Psychosocial crisis Impulsivity/Aggression

Figure 2

Adapted from Mann 2003. *°

The stress component may include psychosocial crises and psychiatric disorders and
these are not always separable (psychiatric disorders can lead to unemployment,
social isolation or relationship problems and these psychosocial factors have all been
associated with higher suicide risk).


http://en.wikipedia.org/wiki/Psychological_disorder

The diathesis reflects a person’s vulnerability to develop a disorder and may be due to
genetic and epigenetic effects and childhood difficulties and is reflected by a distinct
biological, psychological or clinical profile. Both impulsivity or aggression and
hopelessness have been shown to be more common in individuals engaging in
suicidal behaviour even after controlling for psychiatric disorders.*

The complex network of gene—environment interactions is demonstrated in this next
model for suicidality adapted from Wasserman 2007 (Figure 3). %’ Relatively stable
and constant parameters are boxed, whereas dynamic and acute parameters are
encircled. Solid arrows show well-established interactions, whereas dotted arrows
show hypothesized interactions.

Figure 3
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The boxes with black frames have been added as examples of gene expression
(serotonin transporter gene), neurochemistry (serotonin levels), biochemistry (cortisol
and noradrenaline levels), physical environment (substance abuse, head injury) and
psychosocial factors (negative life events).

As indicated in Figure 3 the reasons for suicidality are characterized by
heterogeneous and complex causes. Environmental factors such as negative life
events may often act as a significant contributor to suicidal behaviour. However, in
many cases the exposure to the same environmental stress does not result in increased
suicidality. Biological systems have been shown to be involved in suicidal behaviour:
hyperactivity in the Hypothalamic-pituitary-adrenal axis (HPA-axis) influencing
cortisol levels, increased activity in the noradrenergic system and dysfunction of the
serotonergic system.



The HPA axis and noradrenergic systems are involved in response to stress. The
serotonergic system is involved in for example mood regulation. It is an established
fact that there is also a substantial genetic and biological contribution to suicidal
behaviour.***’

Factors associated with deliberate self-harm

A risk factor increases the probability of an event to occur and an individual under the
influence of a risk factor is more likely to experience the outcome than someone
selected at random from the general population.

There are many well known risk factors associated with DSH with psychiatric
disorders such as mood disorders, substance use disorders and adult personality
disorders being among the most consistently reported risk factors for DHS.*®
Demographic and socio-economic factors are also associated with DSH and the main
demographic risk factors for DSH include female gender, younger age, being single
or divorced or having a lower educational level.*®

Risk factors found to be associated with DSH in different studies are listed in Table 1.

Table 1

Alaghehbandan et
al. 2005*°

Study population
978 DSH patients

Female gender, single, younger

Risk factors for DSH

age, low educational level

Beautrais 2001°"

275 DSH patients
(serious attempt)

Psychiatric disorders, low
income, low education, stressful
life event

Gratz et al. 20022

159 students, 18% reported
DSH

Insecure attachment, childhood
separation, sexual abuse

Haw et al. 20073

4391 DSH patients

Relationship, employment,
alcohol and financial problems

Hawton et al. 2007**

7344 DSH patients

Female gender, younger age,

Landstedt et al.
2012

1663 students,
17.1% reported DSH

Psychological distress, violence,
school-related factors

Lilley et al. 2008™°

7344 DSH patients

Current or previous mental
health contact

Mahadevan et al.
2008

261 students presenting at
hospital due to DSH

Academic and relationship
problems, eating disorders

Nixon et al. 2008%’

96 youth reporting DSH

Female gender, depressive
mood, attention problems

Perry et al. 2012%

48.000 DSH patients

Younger age, female gender

Souminen et al.
1996*

114 DSH patients

Depression, alcohol abuse,
comorbid mental disorders

Welch 2001°®

Review of 20 studies

Female gender, younger age,
single, divorced, unemployed,
mental disorder

Yip et al. 2011°°

92 DSH patients

Female gender, younger age,
unemployed




Factors associated with repeated deliberate self-harm

A previous episode of DSH is the strongest predictor of repeated DSH (Table 2) but
also other factors have been shown to be associated with repeated DSH. Listed in
Table 2 below are risk factors found to be associated with repeated DSH in different

studies.

Table 2

Population, follow-up,

repetition rate

Risk factors for repeated DSH

Chung et al. 39875 DSH patients, follow-up Female gender, psychiatric

2012°%° 3 months-8years, 8% repeated  disorder

Colman et al. 369 DSH patients, follow-up Previous DSH, history of

2004% 1-2 years, 24.9% repeated depression or schizophrenia, poor
physical health

Cooper et al. 6933 DSH patients, follow-up 6  Previous DSH, prior psychiatric

2006% months, 16.7% repeated treatment, benzodiazepine,
current psychiatric contact

Harris et al. 2489 DSH patients, follow-up 1  Low suicide intent score among

2005° year, 15-18 % repeated men

Haukka et al. 18199 DSH patients, follow-up Mental disorder, alcohol abuse,

2008° 8 years, risk of repetition 30% female gender, 30-40 years of

age

Haw et al. 2007°

4167 DSH patients, follow-up 6
years, 24.5% repeated

Previous DSH, personality
disorder

Howson et al.

754 DSH patients, follow-up 1

Female gender

2008* year, 18% repeated
Kapur et al. 9213 DSH patients, follow-up Previous DSH, psychiatric
2006% 12 months, 13.6% repeated treatment, unemployed, alcohol

abuse, self-injury, suicidal plans

Kapur et al.2004°%

658 DSH patients, follow-up 6
months, 14.6% repeated

Previous DSH, psychiatric contact,
male, young age, alcohol/drug
abuse

Oh et al. 2011%

967 DSH patients, follow-up 9
years, 21% repeated

Female gender, living alone,
history of psychiatric treatment,
antidepressant treatment

Owens et al. 992 DSH patients, follow-up 1 Previous DSH, prior psychiatric

1994 year, 12% repeated treatment, unemployment, more
than 1 drug used

Sinclair et al. 101 DSH patients, follow-up 6 Alcohol abuse, unemployment,

2010% years, 57.4% repeated divorce

Yip et al. 2011°°

90 DSH patients, follow-up 6
months, 16.7% repeated

Previous DSH, single, subject to
violence, personal problems,
childhood abuse




Some of the studies include both psychiatric and sociodemographic factors to
evaluate risk of repetition which is of importance due to the multifactorial reasons for
DSH acts.

Two of the studies (Colman et al., Haukka et al.) include specific psychiatric
diagnosis when evaluating the risk of repetition while the other studies use the more
unspecific factor psychiatric disorder to evaluate risk of repetition. Only one of the
studies has used the factors found to be associated with repetition to classify patients
according to risk of repetition (Cooper et al.). None of these studies were conducted
in a Swedish population.

Clinical decision rules

A clinical decision rule is defined as a decision making tool derived from original
research and has been developed to help physicians with diagnostic and therapeutic
decision when handling different conditions. The development of clinical decision
rules includes investigating the need for a rule, continuation according to
methodological standards, prospective validation and refinement, implementation in
clinical practise and the rules’ cost-effectiveness.”

There are different clinical tools for assessing suicide intent such as for example
Beck's Suicide Intent Scale which studies have shown to be a valuable tool in clinical
suicide risk assessment.” "2 Also a scale developed by Jokinen et al., the Karolinska
Interpersonal Violence Scale correctly identified suicide attempters who subsequently
committed suicide.” It is however difficult to predict subsequent suicide after DSH,
in part due to the rarity of the event, even though several studies have demonstrated
predictive values of DSH patients characteristics which indicate a higher risk of
subsequent suicide.” "

Owing to the high repetition frequency of DSH there is an indication for clinical
decision rules to help identify patients at higher risk of repetition in order to be able to
allocate the right resources for these patients.” "’

Only a few studies have used risk factors found to be associated with repeated DSH
to develop clinical tools to facilitate assessment in the ED. Cooper et al. in the UK
have developed a clinical decision rule for assessing risk after self-harm, the
Manchester Self-Harm Rule (MSHR), for use by ED clinical staff to identify patients
at a high risk of repeating DSH within 6 months.® The MSHR uses four clinical
correlates to identify DSH patients at higher risk of repetition and focuses on high
sensitivity as often must be the case in emergency medicine settings. Also a modified
version of this clinical decision rule, the ReACT Self-Harm Rule has been developed
in the UK to identify patients at higher risk of repeated DSH and was derived from a
multicenter study including both DSH patients receiving psychosocial assessments
and those not receiving psychosocial assessments.””



PREVENTING DELIBERATE SELF-HARM

One model for suicidal behaviour prevention is to divide preventive measures into
universal, selected and indicated prevention. Universal preventions are directed at a
population base, selective preventions are directed at individuals at greater risk for
suicidal behaviour and indicated preventions are aimed at individuals who have
already deliberately harmed themselves.” In preventing DSH, various approaches are
needed owing to the complexity of suicidal behaviour.” ®

There are universal preventive measures that have been shown to be effective:

= Withdrawal of the method by deregistration of, for example, co-proxamol
(paracetamol and dextropropoxyphene).®*

* Reducing the availability of the method by, for example, restricting the
amount of paracetamol and salicylate tablets sold in non-pharmacy outlets.®

» Reducing ease of access to the method by, for example, building safet
barriers on bridges and removal of potential rope points on in-patient wards.®

= Training of general practitioners to recognize and treat mental disorders.®

There are selective preventive measures that have been shown to be effective:

= Antidepressant treatment to decrease the risk of suicidal behaviour among
depressed patients.®!

= Lithium treatment to decrease the risk of suicidal behaviour among patients
with bipolar disorders.®

= Clozapine treatment to decrease the risk of suicidal behaviour among patients
with schizophrenia.®®

Indicated prevention

Only a minority of patients attending hospital due to DSH receive adequate care,
although facilitation of follow-up care after DSH has been suggested as a promising
strategy for preventing repeated DSH and suicide.®

The results are, however, inconsistent regarding follow-up care after DSH and its
influence on reduced repeated DSH rates or subsequent suicide:

= A systematic review by Crawford et al. of psychosocial interventions
following DSH did not provide evidence for any effect on subsequent
suicide.®’

= A randomized controlled trial of assertive outreach by Morthorst et al. after
DSH cgéjld not show a significant positive effect on the rate of repeated DSH
either.

= A review by Daigle et al. of treatments to prevent repetition of DSH showed
positive effects with reduced repetition rates of DSH among patients receiving
cognitive behavioural therapy (CBT) and psychoanalytically oriented
treatments in 8 out of 16 studies and there were also, in a few studies, positive
effects of phone contact or outreach programmes on repeated DSH.

10



= Hawton et al. reviewed the efficacy of psychosocial and pharmacological
treatments in preventing repetition of DSH and found significantly reduced
rates of repeated DSH for flupenthixol versus placebo and for dialectical
behaviour therapy (DBT), although they requested further large trials of
treatment.*

= A randomized controlled trial of brief psychological intervention after DSH
(self-poisoning used as the method) showed a significant reduction in suicidal
ideation and self-reported DSH in the intervention group.™ Also other studies
on social and psychological treatments have demonstrated a positive impact
on DSH repetition rates.”

= Behavioural therapies, CBT and DBT have been shown to be effective in
reducing repetition rate of DSH.* * The randomized controlled trial by Slee
et al., in which a short CBT intervention supplemented the usual care was
compared with only the usual care, showed that additional CBT was effective
as a tool to reduce repetition of DSH.*

Indicated preventive measures, even low-intensive ones, may be effective for

reducing the risk of repeated DSH, but there is still a need for a stronger evidence
base regarding indicated prevention of suicidal behaviour.®’

11



AIMS OF THE THESIS

This thesis focused on DSH patients in a somatic emergency department and aimed at
gaining better knowledge of DSH patients and finding ways of reducing the high
repetition rate among this group of patients.

12

The specific aims of the studies were to:

Investigate risk factors associated with repeated DSH among patients
attending the emergency department due to DSH, stratify these patients into
risk categories for repeated DSH, and estimate the proportion of repeated
DSH.

Develop a novel clinical decision rule based on factors associated with
repeated DSH in a Swedish population, the Sédersjukhuset Self-Harm Rule,
and validate an existing clinical decision rule for assessing risk after DSH,
the Manchester Self-Harm Rule.

Prospectively validate the ability of the clinical decision rules, the
Sodersjukhuset Self-Harm Rule and the Manchester Self-Harm Rule, to
predict repetition of DSH.

Investigate whether an early follow-up of DSH patients could reduce the
high frequency of repeated DSH.
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MATERIAL AND METHODS

NATIONAL REGISTERS

In the studies information from the National Inpatient Register, the National
Outpatient Register and the Causes of Death register maintained by the National
Board of Health and Welfare in Sweden was used. Information regarding
sociodemographic factors from Statistics Sweden, specifically from the Register of
the Total Population (RTB) and labour statistics (RAMS) was also used in the
studies.

Swedish Population Register

All residents of Sweden are included in the Swedish Population Register under a
unique personal identification number allocated at birth or on receiving a residence
permit. Each visit to an ED, admission to hospital or out-patient contact is recorded
with the patient’s personal identification number, thereby enabling automatic and
accurate record linkages. The registers of Statistics Sweden and the National Board of
Health and Welfare are linked by personal identification numbers.

National Board of Health and Welfare

The National Board of Health and Welfare in Sweden is a government agency under
the Ministry of Health and Social Affairs, with many different duties within the fields
of social services, health and medical services, environmental health, communicable
disease prevention and epidemiology. The National Board of Health and Welfare
undertake official duties such as maintaining health data registers and official
statistics. The National Inpatient Register, covering all somatic and psychiatric
hospital discharges with diagnoses coded according to the International Classification
of Diseases (ICD), and also the National Outpatient Register are maintained by the
National Board of Health and Welfare. The National Inpatient Register has an almost
100% coverage and has high validity for many (although not all) diagnoses.” The
National Board of Health and Welfare also maintain the Causes of Death Register.

Statistics Sweden

Statistics Sweden is an administrative agency with the task of supplying customers
with statistics for decision making, debate and research. Statistics Sweden is mainly
assigned these tasks by the government and different agencies, but also by customers
in the private sector and researchers. Besides producing and communicating statistical
data, Statistics Sweden support and coordinate the Swedish system for official
statistics and participate in international statistical collaborations. The Register of the
Total Population is an extraction from the Swedish Population Register which is
maintained by the Swedish Tax Agency and is mainly used as a base register to
produce statistics regarding population size and composition and for statistics
regarding for example migrations, births, deaths, marriages and divorces. Labour
statistics from administrative sources (RAMS) offer annual information on
employment, commuters, employees and industrial structures and also illustrate
occurrences and flows on the labour market.
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International Classification of Diseases

The International Classification of Diseases (ICD) is the standard diagnostic tool for
epidemiology, health management and clinical purposes. It is used to monitor the
incidence and prevalence of diseases and other health problems. In addition to
enabling the storage and retrieval of diagnostic information for clinical,
epidemiological and quality purposes, these records also provide the basis for the
compilation of national mortality and morbidity statistics by WHO member states.
The International Classification of Diseases 10 (ICD-10) is used by both somatic and
psychiatric care units and the ICD-10 codes X60-X84 describe intentional self-harm
and intentional self-poisoning.

STUDY SETTINGS

Sddersjukhuset (Stockholm South General Hospital) is situated in the city central part
of the capital of Sweden and is one of Scandinavia’s largest EDs with over 110.000
visits per year and the hospital serves over 600.000 people in the region. Karolinska
University Hospital Huddinge is situated further out from the city and has about
80.000 ED visits per year and has a base catchment area of about 250 000 people.
Both hospitals are university level hospitals. At Sodersjukhuset there is a psychiatric
emergency consult team available at all hours but the hospital has no psychiatric
inpatient wards. At Karolinska University Hospital Huddinge there is a psychiatric
emergency department open all hours and there are also psychiatric inpatient wards.

STUDIES I AND I

Studies | and Il were based on ED register complemented with a review of somatic
and psychiatric hospital records and national registers, with a nationwide follow-up
via the Swedish National Board of Health and Welfare registers. All patients over 18
years of age treated at the ED of Sddersjukhuset due to DSH during the time period
from 1 January 2003 to 31 December 2005 were included. The index episode
(inclusion of the patient) was defined as the first DSH attendance that led to a
psychiatric assessment (registered by the psychiatric consultant) during the period
(2003-2005) or, if a psychiatric assessment was not made, the first DSH attendance
of an individual during the study period. Patients were included by searching the
register of the psychiatric emergency consult team and by searching the ED register
which includes the patient’s main reason for attending the ED ensuring inclusion of
all DSH patients if the main reason for attending the ED was DSH.

Baseline data

A structured protocol to collect data regarding explanatory factors from the hospital
charts (medical and psychiatric history and examination) was used. The protocol
included method of DSH, if the self-injury required a surgical procedure i.e. general
anaesthesia or admission for surgery, the substance used for self-poisoning, current
and previous psychiatric treatment, current antidepressant treatment, influence of
alcohol at the time of self-harm (serum ethanol, %o or whether it was clearly
mentioned in hospital charts that the patient was under the influence of alcohol),
precipitant events before the DSH episode, suicidal intention, discharge information
and psychiatric diagnosis listed by group by the psychiatric consultant at
Sddersjukhuset.
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Additional data regarding explanatory factors were also collected from Statistics
Sweden including sociodemographic factors such as age, gender, marital status,
housing status, employment, educational level and early retirement pension.

The explanatory factors collected were based on a substantive literature review of
DSH and specifically on factors associated with repeated DSH.

In Study Il the variables, among the explanatory factors, that could be used in an ED
setting by clinical staff without psychiatric expertise were selected in order to develop
a useful clinical tool for any ED with or without psychiatric consultants. This meant
that in Study Il the psychiatric diagnosis listed by group by the psychiatric consultant
were not included.

Data on episodes of DSH before index registered at any healthcare unit in Sweden
were collected from the Swedish National Board of Health and Welfare records. The
use of the ICD-10 by both somatic and psychiatric care units made it possible to
identify episodes of DSH before index (2002-2005) from the National Inpatient
Register and the National Outpatient Register.

Follow-up

Data on repeated DSH or death by suicide (2003-2006) were collected from the
registers of the Swedish National Board of Health and Welfare, providing a
nationwide follow-up. Use of the ICD-10 codes X60-X84 made it possible to identify
repeated DSH and suicide from the National Inpatient Register, the National
Outpatient Register and the Causes of Death Register.

STUDIES 111 AND IV

In Studies Il and IV all patients over the age of 18 years attending the ED of
Sodersjukhuset and the ED of Karolinska University Hospital Huddinge due to DSH
during the time period of 22 March 2011 to 30 June 2011 were included. Each
patient’s first attendance to the EDs due to DSH during the study period was defined
as the index episode. A clinical decision rule sheet was attached to the clinical record
by the triage nurse. The clinical decision rule sheet was also available in all sections
of the ED and it was filled in by the physician treating the patient in the ED.

Baseline data

It was recorded whether or not the patients were seen at a follow-up visit to a
consultant at any psychiatric care unit within ten days by searching data hospital
records. In Stockholm, Sweden the majority of the hospitals and open care units use
computerized hospital records that are connected which made it possible to identify
follow-up visits not only at the hospital where the patient was treated at the index
episode but with-in health care units of the Stockholm region.
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To be clear about any differences between the patients attending Sodersjukhuset and
Karolinska University Hospital Huddinge and between early followed-up and not
early followed-up patients, additional information regarding sociodemographic
factors, admission to somatic care, and admission to psychiatric care, psychiatric
diagnosis and severity of the deliberate self-harm act from hospital charts (medical
and psychiatric history and examination) was collected by using a structured study
protocol.

Severity of the DSH act was classified as low if the patient had taken less than 10
tablets or had a very superficial self-injury, as moderate if more than 10 tablets but
less than 100 tablets had been taken or if the self-injury was handled only in the ED
and as high if more than 100 tablets or a lethal drug had been taken or if the self-
injury required an operation in an operating theatre. For example, warfarin and insulin
was defined as lethal drugs.

Data on episodes of DSH before index registered at any healthcare unit in Sweden
were collected from the Swedish National Board of Health and Welfare records. The
use of the ICD-10 by both somatic and psychiatric care units made it possible to
identify episodes of DSH before index from the National Inpatient Register and the
National Outpatient Register.

Clinical decision rules

The clinical decision rule Sodersjukhuset Self-Harm Rule (SoS-4) was developed in
Study Il using multivariable logistic regression to predict repetition of DSH. The
So0S-4 uses five clinical correlates: gender, antidepressant treatment, history of DSH,
admission to a psychiatric clinic and current psychiatric treatment. Based on this
model, the estimated risk for a patient to repeat DSH within six months can be
calculated and categorized to a moderate/high risk group or to a low risk group.

The Manchester Self-harm Rule (MSHR) was validated in Study Il and uses four
clinical correlates: history of self-harm, previous psychiatric treatment, self-poisoning
with benzodiazepines, and current psychiatric treatment. Patients who have any of the
above clinical correlates are classified as belonging to a moderate/high risk group and
only the patients without any of the four clinical correlates are classified as belonging
to a low risk group regarding the risk of repeated DSH within six months.

The clinical decision rule sheet, filled in by the physician treating the DSH patient in
the ED, included the factors used in the SoS-4 and the MSHR.

Follow-up

Data on repeated DSH within six months after the index episode were collected from
the registers of the Swedish National Board of Health and Welfare, providing a
nationwide follow-up. Use of the ICD-10 codes X60-X84 made it possible to identify
repeated DSH from the National Inpatient Register and the National Outpatient
Register.
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STATISTICAL METHODS
Cox proportional hazard models

Cox proportional hazard models were used to evaluate the influence of different
factors on the risk of repetition and to account for differences in the length of follow-
up. Risk time (person-days) was accumulated from the index episode of DSH up to
the first repetition or suicide or censoring for death from other causes or at the end of
follow-up, whichever occurred first. The unadjusted association between repetition
and each separate factor was studied in univariable models. The adjusted association
was studied in multivariable models developed by including factors that showed an
association (p value <0.05) with repetition. Hazard ratios (HRs) with their
corresponding 95% Cls were reported. All variables were tested by the two-sided
Wald x  test.

Logistic regression

Binary logistic regression was used to evaluate the influence of different individual
factors on the risk of repetition. The unadjusted association between repetition and
each factor was studied in univariable models. The adjusted association was studied
with inclusion of factors that showed an association (p value <0.05) with repetition in
multivariable models. Odds ratios (ORs) with their corresponding 95% ClIs were
reported. All variables were tested using the two sided Wald x2 test. The Hosmer-
Lemenshow goodness-of-fit test was used to examine whether the multivariable
models were adequate for the data, with a p-value larger than 0.5 indicating that the
goodness-of-fit was accurate.”

Classification trees

Classification trees were used to stratify the patients into groups according to the risk
of repetition after DSH. The x  automatic interaction detection (CHAID) algorithm
to build the tree was used. A CHAID analysis starts with all patients in one group.
Each possible split on each factor is considered to find the split that leads to the
strongest association with the dependent variable: repetition of self-harm after an
index episode of self-harm (yes/no). The resulting groups were split until one of the
following stop criteria were reached: tree depth was limited to three levels, no group
with less than 50 patients was formed and no split with a Bonferroni adjustment of
less than 0.05 was executed.

Receiver operating curve

To evaluate the performance of individual factors and different classification models
and to discriminate between repeaters and non-repeaters, the area under the receiver
operating curve (ROC: trapezoid rule) was calculated. An area under the curve
(AUC) equal to 0.5 suggests no discrimination, 0.7 to <0.8 is acceptable, 0.8-0.9 is
excellent and >0.9 is outstanding discrimination.*®
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Sensitivity and specificity

To describe the decision rules” ability to classify patients according to the risk of
repetition correctly, the sensitivity (true repeater, i.e. the proportion of patients
predicted to repeat according to the decision rules among those who did repeat) and
specificity (true non-repeaters, i.e. the proportion of patients predicted not to repeat
according to the decision rules among those who did not repeat) was calculated. In an
ideal model, both sensitivity and specificity should be high.

The Open Epi Program with the score method (corrected for continuity) was used to
calculate the 95% confidence intervals (CI) for the sensitivity and specificity. This
method is suitable for situations where the proportions are large, as is typically the
case with measures of sensitivity and specificity.'®

Comparing groups

To compare differences in baseline characteristics between the two hospitals and
between early follow-up or no early follow-up, Fisher’s exact test and Pearson's chi-
squared (x %) test was used with the statistical significance set at p<0.05.

A summary of the different statistical methods chosen for the different studies is
presented below in Table 3.

Table 3 Statistical analyses used in the thesis

Study | | Study Il | Study Study
11 v

Comparisons between two groups:
Fischer's exact test X
Pearson's chi-squared (x 2) test X

Associations between variables and
adjustment for confounders:

Cox proportional hazard models X
Logistic regression X X

Stratification into groups according to
different risks:

Classification trees X X
Evaluation of the predictive ability of
individual factors and different models:
Receiver operating curve X X

Description of different models ability of

correct classification according to risk:
Sensitivity and specificity X X

The statistical analyses were performed using SPSS, versions 17, 18, 20.
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ETHICAL CONSIDERATIONS

All four studies were approved by the Regional Ethics Committee at Karolinska
Institutet, Stockholm, Sweden. Reference numbers 2006/1049-31, 2011/238-31/1 and
supplement 2011/1880 32.

All studies were conducted in accordance with the Helsinki declaration.

After receiving data from the registers of the Swedish National Board of Health and
Welfare and Statistics Sweden there were no longer any personal identification
number connected to any of the data used in the four studies but instead a serial
number and the key to the number was kept by the Swedish National Board of Health
and Welfare. This meant that all the data was anonymized and all analyses were
performed in anonymized datasets. Risk of perception of breaches of privacy for
individuals who unknowingly participates in a study is always present even though
only including a systematization of previously collected information through hospital
charts and registers. On the other hand, this type of studies give a possibility to gain
new and enhanced knowledge regarding this group of patients in order to be able to
provide adequate care and offer a better treatment for future patients.
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RESULTS

STUDY I

During the study period, 1679 patients were identified with an episode of DSH.
Exclusion criteria were: death at the index episode (n=16), patient leaving the ED
before a somatic or psychiatric assessment (n=8), hospital chart not available (n=41),
incorrect classification in the register i.e. not a DSH according to the hospital chart
(n=39), and a missing or inaccurate personal identification number (n=51). After
exclusion criteria were met the study population consisted of 1524 patients.

Risk factors found to be associated with repeated DSH included episode of DSH
before index, female gender, self-injury as a method for DSH, self-injury requiring a
surgical procedure, current psychiatric or antidepressant treatment and if the patient
suffered from a substance use disorder or adult personality disorder or did not have
children under the age of six.

Within the first year after the index episode, 408 patients (26.8% [95% CI:
24.6—29.0]) repeated DSH and 75% of these repeated DSH episodes occurred within
six months and 10.5% within the first few days after the index episode (Figure 4).

Figure 4 Time to repeated DSH within the first year after the index episode (n=408)
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In total 484 patients (31.8% [95% ClI: 29.4-34.1]) repeated their DSH actions after
the index episode within the whole time period (2003-2006). The follow-up period
differed between the patients depending on the date of the index episode but all
patients had a follow-up period of at least one year. Among the patients who repeated
DSH, 26% attended another hospital than the one attended at the index episode. In
total, the repeating DSH patients attended 31 different hospitals in Sweden during the
time period.
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Six per cent (96/1524) of the patients were deceased on 31 December 2006, including
35 patients (2.3%) who had subsequently committed suicide. Among the patients who
committed suicide, 63% were men and 46% were over the age of 45.

The stratification according to the classification tree analysis showed that the
occurrence of repeated DSH or suicide by patients attending the ED due to DSH
ranged between 18% and 72% within different groups (Figure 5).

The patients with the highest risk (47%—-72%) of repetition had an episode of DSH
before index and a current psychiatric contact. Alternatively, they had an episode of
DSH before index without a psychiatric contact but a suicidal intention (48%).
Another group with a high risk of repetition (47%) was patients without an episode of
DSH before index with an adult personality disorder diagnosis and a psychiatric
contact.

In contrast, the group with the lowest occurrence of repetition, 18%, consisted of
patients with no episode of DSH before index, no adult personality disorder
diagnosis, and without antidepressant medication.

Figure 5 Classification tree showing the factors which, at each step, had the
strongest association with repeated DSH among patients attending the emergency
department due to DSH (n = 1524) during the whole study period (2003-2006). The
percentage of repeated DSH is based on the total number of patients in each node (n).
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72% (n=54) 47% (n=167) || 48% (n=95) || 32% (n=66) || 47% (n=146) || 28% (n=103) 30% (n=357) 18% (n=536)
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STUDY Il

The study population consisted of the same 1524 DSH patients described in Study I.
To be able to compare the MSHR and also for a more clinical useful approach,
repeated DSH or suicide within six months was chosen as outcome measure. The
cumulative incidence for patients repeating their deliberate self-harm acts within six
months was 20.3% (95% CI: 18.0-22.0). Of the 309 patients who repeated within six
months, 3.8% (12/309) repeated by committing suicide. Among the 309 patients who
repeated, 70% were women, the mean age was 39.5 years (18 to 91 years), and 26%
were under 25 years of age.

The unadjusted factors found in the Swedish material to be statistically significant
(p < 0.05) associated with repetition within six months using logistic regression were
gender, parent with young children, unemployment, disability pension, current
psychiatric treatment (subgroup admitted to psychiatric clinic), previous psychiatric
treatment, episode of DSH before index, antidepressant treatment, self-injury
requiring a surgical procedure, and a precipitant event.

In the adjusted model the following factors were statistically significant (p < 0.05):
gender, parent with young children, current psychiatric treatment, previous
psychiatric treatment, episode of DSH before index, antidepressant treatment, and
self-injury requiring a surgical procedure. In addition marital status and housing
status showed a statistically significant (p < 0.05) predictive ability when AUC was
calculated for each individual factor.

The classification tree analysis indicated that the four factors associated with
repetition within six months were gender, antidepressant treatment, episode of DSH
before index and current psychiatric treatment (subgroup admitted to psychiatric
clinic).

In order to evaluate the ability of different models to predict repetition within six
months, ROC was used and AUC for the different models was compared:

Use of all nine factors, in the adjusted model and when calculating AUC for each
factor, found to be statistically significant (p < 0.05) associated with repetition within
six months (Sddersjukhuset Self-Harm Rule: So0S-9) yielded an AUC of 0.67, while
use of the four factors (Sodersjukhuset Self-Harm Rule: So0S-4) from the
classification tree analysis yielded an AUC of 0.64.

In comparison, the Manchester Self-Harm Rule yielded an AUC of 0.55 when applied
to this material. When a low cut-off point (0.14 or lower) was chosen, the sensitivity
for repetition was similar for all models while the Manchester Self-Harm Rule had a
lower sensitivity and specificity when higher cut-off points were chosen. The models
with nine and four factors were similar with respect to AUC and sensitivity and
specificity (Figure 6).
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The sensitivity and specificity for SoS-4 at different cut-offs when applied to the
1524 DSH patients are shown in Table 4 and the sensitivity and specificity for MSHR
in Table 5.

Table 4 Sodersjukhuset Self-Harm Rule (SoS-4)* as applied to 1524 DSH patients
according to different cut-off points.
Sodersjukhuset  Cut-off point 0.14 Cut-off point 0.33
Self-Harm Rule
Repeater Nonrepeater Total Repeater Nonrepeater Total

Moderate/high risk 279 993 1272 51 79 130
Low risk 30 222 252 258 1136 1394
Total cases 309 1215 1524 309 1215 1524
Sensitivity 90% 17%

Specificity 18% 93%

Positive

predictive values 22% 39%

Negative predictive

values 88% 81%

Proportion

repeater 20% 20%

* The Sodersjukhuset Self-Harm Rule includes the variables:

gender, history of DSH, current psychiatric treatment (subgroup admitted to
psychiatric clinic) and antidepressant treatment. Individuals with an estimated risk
above the cut-off point are predicted to have a moderate/high risk of repetition.

Table 5 Manchester Self-Harm Rule (MSHR)* as applied to 1524 DSH patients.

Manchester Repeater  Nonrepeater Total
Self-Harm Rule

Moderate/high risk 275 955 1230
Low risk 34 260 294
Total cases 309 1215 1524
Sensitivity 89%

Specificity 21%

Positive predictive values 22%

Negative predictive values 88%

Proportion repeater 20%

* The Manchester Self-Harm Rule includes the variables:
history of self-harm, previous psychiatric treatment,
self-poisoning with benzodiazepines and current psychiatric treatment.
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Figure 6 Evaluation of the ability to predict repeated deliberate self-harm (DSH)
within six months in 1524 patients attending the emergency department due to DSH
for different models. Results expressed by the ROC.
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After exclusion criteria were met, i.e. not being > 18 years of age (n=2) and not
having a valid personal identification number (n=1), the total study population
consisted of 325 patients. Of these 325 patients, 222 were included at Sédersjukhuset
and 103 at Karolinska University Hospital Huddinge.

Regarding baseline data there were two statistical significant differences between the
two hospitals: first admission to a psychiatric clinic after DSH; 31.5% of the DSH
patients at Sodersjukhuset were admitted to a psychiatric clinic after DSH compared
to 43.7% of the DSH patients at Karolinska University Hospital Huddinge and,
second, self-injury, was more common at Karolinska University Hospital Huddinge
(14.6%) than at Sodersjukhuset (6.8%).

The majority of the patients were admitted to a somatic clinic (72.1% of the patients
at Sodersjukhuset and 70.9% of those at Karolinska University Hospital Huddinge)
but the length of stay in hospital was very short, the majority of the patients were only
admitted for one day (200/233). The short length of stay (one day) was similar
between the two hospitals.
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The cumulative incidence for patients repeating their deliberate self-harm acts within
six months was 24.6% (95% CI: 19.9-29.3). Of the 80 patients who repeated within
six months, 62.5% were women, the mean age was 28 years (18 to 94 years), and
24% were under 25 years of age. Among the men, 30% repeated their DSH acts
compared to 22% among the women.

To evaluate the ability of the two models (S0S-4 and MSHR) to predict repetition the
area under the ROC curve was used and AUC for the two models was compared.
S0S-4 yielded an AUC of 0.60 (95% CI: 0.53—0.67). In comparison MSHR yielded
an AUC of 0.56 (95% CI: 0.49-0.63). Both parameters are shown in Figure 7.

The ROC shows possible combinations of sensitivity and specificity for the estimated
risk of repeated DSH at different cut-off points for the different models (Figure 7).

Application of the SoS-4 to this new prospective material yielded a sensitivity of 89%
and a specificity of 12% when a cut-off point of 0.14 was chosen, while application
of the MSHR vyielded a sensitivity of 95% and a specificity of 18%.

Figure 7 Evaluation of the ability to predict repeated DSH. Results expressed by
ROC.
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STUDY IV

The study population consisted of 92 patients in the group with an early follow-up
visit within 10 days and 233 patients in the group without an early follow-up visit
within 10 days.

At the six months follow-up 22 of 92 patients (24%) with an early follow-up had
repeated their DSH acts compared to 58 of 233 patients (25%) without an early
follow-up (Table 6).

The unadjusted analysis showed no significant association between patients not
receiving an early follow-up and repeated DSH within six months (OR 1.06 (95% CI:
0.60—1.85)). There were unadjusted associations between episode of DSH before
index, previous psychiatric contact, having a psychiatric diagnosis, admission to
psychiatric clinic after DSH and repetition. After adjustment for all factors, the
association between patients not receiving an early follow-up and repeated DSH
within six months became slightly stronger but still not statistically significant (OR
1.22 (95% CI: 0.62—2.38). After adjustment for factors that were statistically
significant (either unadjusted or adjusted for all factors) the association between
patients not receiving an early follow-up and repeated DSH was similar with OR 1.30
and OR 1.15.

Of the patients categorized as moderate/high risk patients according to SoS-4 31%
(89/288) were seen at an early follow-up and of the patients categorized as low risk
patients according to SoS-4 8% (3/37) were followed-up within 10 days.

Of the patients categorized as moderate/high risk patients according to MSHR 30%
(82/275) were followed-up within 10 days and of the patients categorised as low risk
patients according to MSHR 20% (10/50) were followed-up within 10 days.

In the group without an early follow-up 26 of the 233 patients (11%) were followed-
up after more than 10 days. Among all patients, the mean time from the index DSH
episode to follow-up was 7.6 days (95% CI 5.8-9.4).

Table 6 Follow-up within 10 days and repeated DSH within
six months among 325 DSH patients in the ED.

Follow-up No follow-up  Total
within 10 days within 10 days

Repeater 22 (24%) 58 (25%) 80
Nonrepeater 70 (76%) 175 (75%) 245
Total cases 92 (100%) 233 (100%) 325
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DISCUSSION

This thesis, focusing on deliberate self-harm patients in the somatic emergency
department, showed that there are factors associated with a higher risk of repeated
DSH and that these risk factors can be used to stratify patients into different groups
regarding moderate/high or low risk of repeating. This thesis also showed that the
clinical decision rules SoS-4 and MSHR can be of use, in a clinical ED setting, to
correctly identify patients at higher risk of repeated DSH and that there was an
indication that DSH patients seen at an early follow-up visit within 10 days by a
psychiatric consultant were less prone to repeat their DSH acts.

DELIBERATE SELF-HARM IN THE EMERGENCY DEPARTMENT

The repetition rate of DSH among patients attending an ED due to DSH has been
reported to be as high as 25% but most commonly reported is a repetition rate of
about 15%. *° ' The repetition rates in the studies were higher than commonly
reported in previous studies which could be due to the national follow-up in which all
new DSH episodes could be identified and not only repetition at the index episode
hospital. Patients with history of DSH have a high risk of repeating their DSH acts
and the study by Bergen et al showed an increasing risk with increasing DSH
episodes.’%% This might be another explanation to the higher repetition rate of DSH in
Studies I11 and IV where a large number of the included patients had had episodes of
DSH before the index episode. Patients who attend an ED due to DSH often repeated
their DSH acts within a short period of time which also could be shown in Study I. In
contrast to other studies, repeated DSH could be identified nationwide and it was
demonstrated that the DSH patients (with an index episode at Sodersjukhuset) had
attended a large number of different hospitals with repeated episodes of DSH.

A history of DSH is the most frequently reported and clinical relevant predictor of
suicide. Among DSH patients the risk of suicide is up to 100 times higher than in the
general population. It has been estimated that about 10-15% of DSH patients
eventually die by suicide and studies have shown that the risk of subsequent suicide is
highest within the first year after an episode of DSH.® The study by Suominen et al.,
with a follow-up after DSH of 37 years, also showed that the risk remains high for a
long period of time, even appearing to be an indicator of high risk for subsequent
suicide throughout the whole adult lifetime.'® In Study I about two percent of the
included DSH patients committed suicide during the follow-up period of between one
and four years which is in line with reviews of follow-up studies of one to five years
(0.5-3%).* The finding of more men than women committing suicide and that the
patients committing suicide were of older age is consistent from a global perspective.?

Higher female to male ratio among DSH patients and higher male to female ratio
among patients committing suicide, referred to as the gender paradox of suicidal
behaviour, showed to be consistent in the studies as well. There was a tendency of
higher rate of repetition among men than among women in Studies 111 and 1V which
is in accordance with recent statistics from the Swedish National Board of Health and
Welfare showing an increase in young men admitted to hospital due to DSH.**
Increase in admission to hospital due to DSH should be one alert of the importance
and seriousness of DSH acts.
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Risk factors shown in previous studies to be associated with repeated DSH, such as a
history of DSH, female gender, psychiatric diagnoses of substance use disorder and
adult personality disorder were also associated with repeated DSH in this Swedish
population.®

The association between self-injury requiring surgical procedure and repetition of
DSH in Study | indicated a more severe DSH method and that the suicidal intention
was high, which should alert clinical staff and other caretakers to make sure that this
group of patients is provided with adequate resources, especially since previous
studies have shown evidence of a strong association between severe DSH methods,
higher suicide intent and subsequent suicide.'*%

The association between current antidepressant treatment and repeated DSH could
indicate that these patients were at higher risk of repeating due to having a psychiatric
disorder severe enough to be treated. It has been shown that the risk of suicidal
behaviour among depressed patients treated with antidepressants is present during the
first two weeks of treatment. If these patients had recently started their antidepressant
treatment this might explain the association with repeated DSH as the patients often
repeated within a short period of time.”

When patients with young children attend an ED due to DSH other authorities are,
owing to Swedish law, involved and other caretakers are quickly alerted, which is not
the case with patients without young children and might explain the protective factor
shown in our studies of having young children regarding risk of repeated DSH.

The risk stratification analysis indicated that within the group attending an ED due to
DSH, there were patients with different risks of repetition and the stratification
implied that in order to identify patients with high risk of DSH repetition, clinical
staff should take special note of patients with a previous DSH episode who have a
psychiatric contact or those without a psychiatric contact but with suicidal intention.
Furthermore, among patients without a previous DSH episode, those with an adult
personality disorder diagnosis and a psychiatric contact are at high risk of repeating.

PREDICTING REPEATED DELIBERATE SELF-HARM

Identifying patients at risk of subsequent suicidal behavior is of great importance to
be able to provide adequate care to these patients. Due to the complex and
multifactorial causes of suicidal behaviour, including both exposure to environmental
stress and genetic and biological contribution, the prediction of repeated DSH is not
an easy task. Also methodological difficulties contribute to the difficulty of predicting
repeated DSH such as for example some factors being strongly associated with
repeated DSH but not showing predictive capabilities due to low prevalence.

The Manchester Self-Harm Rule (MSHR) is a clinical decision rule developed and
first validated in a UK population by Cooper et al.®* 1% The MSHR uses four clinical
correlates: history of self-harm, previous psychiatric treatment, benzodiazepine used
as self-poisoning drug and current psychiatric treatment to predict repeated DSH
within six months among patients attending an ED due to DSH. In Study Il the
MSHR was validated in a new setting and in a new population and correctly
identified patients at higher risk of repeated DSH.
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The clinical decision rule, Sédersjukhuset Self-Harm Rule (SoS-4), was developed in
Study Il according to risk factors associated with repeated DSH within six months in
a Swedish population. The clinical decision rule was developed to facilitate
assessment in somatic EDs with or without psychiatric expertise. The SoS-4 uses 5
clinical correlates: gender, history of DSH, current psychiatric treatment, admitted to
psychiatric clinic and antidepressant treatment to predict repeated DSH within six
months among patients attending an ED due to DSH.

Compared to many other studies regarding factors associated with DSH and
repetition, the analysis was taken one step further and evaluated the predictive
capabilities of the factors associated with repetition.® *'° Although a factor is highly
associated with repetition (has an OR significantly above or below 1), this is not
equivalent to being a strong predictor of repetition. For example, although patients
with a self-injury requiring a surgical procedure had five times higher odds of
repeating DSH (Study I1), this factor was not useful in predicting because the absolute
number of patients in this group was small.

The prospective multicenter Study Ill showed that both the SoS-4 and the MSHR
correctly identify patients with a higher risk of repeating their DSH acts within six
months. The MSHR is easy to implement as all patients with any of the four clinical
characteristics are defined as moderate/high risk patients. In comparison, the SoS-4
gives a more detailed estimated probability of repetition but require a calculation
which can be easily carried out using a preprogrammed calculation sheet.

It is not without controversy to use clinical decision rules to identify patients at high
risk of repetition and, for example, in the UK, the National Institute for Health and
Clinical Excellence (NICE) guidelines do not recommend the use of risk assessment
tools and scales to predict future suicide or repetition of self-harm.*** Of course, the
ideal would be to offer all DSH patients a psychological intervention that is
specifically structured for people who self-harm, with the aim of reducing self-harm,
but if that is not possible, due to a lack of availability or for other reasons, decision
rules might be used as a preliminary guide for ED physicians to identify patients who
are at higher risk of repetition and help prioritize for more urgent psychological
intervention for these patients. Also the study by Cooper et al. showed that the
clinical decision rule, MSHR, performed better than the global clinical assessment of
ED clinicians and mental health specialists which would suggest improved accuracy
of risk assessment when adding the use of a clinical decision rule.'®®

REDUCING REPEATED DELIBERATE SELF-HARM

The high risk of subsequent suicide after DSH and also the high risk of repeating
DSH indicate that patients treated due to DSH and especially those with
characteristics indicating a higher risk should be targeted in prevention programs.**?

Indicated preventive measures by simple contact-type interventions such as mailed
postcards to DSH patients after discharge have in some studies been shown to
influence the repetition rates of DSH.****** Also some studies investigating improved
access to health care services, such as provision of emergency or crisis cards, have
shown a decrease in repetition rates of DSH.™°**" There has though been proposed a
need for further investigation of simple contact-type interventions to be able to show
their effectiveness of reducing repeated DSH due to inconsistency of results .
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In Study IV it was investigated if an early follow-up (sort of simple contact-type
intervention) could reduce the high repetition rate of DSH and it gave a slight
indication of early followed-up patients being less inclined to repeat their DSH acts,
although not with statistical significance. Previously known risk factors for repeated
DSH were significantly associated with repetition within six months in this study as
well and influenced the impact of the association between an early follow-up and
repeated DSH. ®*

It is of importance to provide adequate follow-up care to all DSH patients and
especially those at high risk of repetition. Only 30% of patients at moderate/high risk
of repeating their DSH acts, according to the clinical decision rules used in Study 1V,
received an early follow-up hence the majority of DSH patients with a higher risk of
repeating their DSH actions did not receive an early follow-up at a psychiatric care
unit. In all only about one fourth of the patients attending the ED due to DSH were
seen at an early follow-up after the DSH episode. Previous studies have also shown
that many DSH patients do not receive follow-up after a DSH episode. ** %0

Other studies have indicated the influence of problem solving therapy approaches and
simple contact-type interventions on reducing repetition rates. * '?* It is also of
importance to implement universal and selected preventive measures to prevent
individuals from engaging in DSH since the repetition of DSH and also subsequent
suicide is hard to fully prevent regardless of the strategies used.

Patients who deliberately harm themselves often report negative responses from staff
in health services and especially in emergency departments which may be due to
professionals” lack of understanding of DSH and may also be due to the lack of
evidence base for treatments. Patients who deliberately harm themselves deserve the
same standard care as those with other medical conditions such as myocardial
infarction or acute asthma. Understanding and finding best ways of treating DSH
patients is an essential part of effective suicide prevention.

LIMITATIONS

One limitation of the studies was that if data on the decision rule sheet or on the study
protocol were missing it was not possible to investigating this further and in the
statistical analysis missing data were classified as no. This would imply that the
estimated risks might be underestimated.

One limitation of Studies | and Il was that the patients were not prospectively
assessed according to a study protocol. All information was obtained retrospectively
from somatic and psychiatric hospital records. Some doctors wrote elaborate records
while others were rather brief. To minimize the impact of heterogeneous information
a strict protocol was used when extracting data from the medical and psychiatric
records in order to achieve high data reliability. Omission of information played a
more important role than incorrect information. If, for example, a psychiatric record
stated that a patient had been sexually abused, he or she probably had been abused. If
nothing about sexual abuse was found in the psychiatric records, the patient still
might have been abused. There could have been an underestimation of the occurrence
of risk factors based on information extracted from the medical and psychiatric
records.
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One limitation of Studies Il and IV was the different strategies for identification of
DSH patients at the two hospitals in cases where the ED physician who treated the
patient had not filled in the form. To ensure inclusion of all DSH patients at the
Karolinska University Hospital all referrals from the somatic clinic to the psychiatric
clinic were examined and at Sodersjukhuset all emergency records were examined
which might have influenced the identification of DSH patients at the two different
hospitals.

When developing the clinical decision rule SoS-4 some factors were strongly
associated with repeated DSH such as for example self-injury requiring a surgical
procedure but did not show good predictive ability due to the small number of
patients in this group. The individual risk of the patients with self-injuries requiring a
surgical procedure is of course high but not useful to predict repetition among a large
group of DSH patients.

IMPLICATIONS FOR FUTURE RESEARCH

DSH is poorly understood in society and even among those who in their working
lives encounter people who harm themselves such as nurses and doctors.** People
who harm themselves are subject to stigma and hostility. A positive effect of contact
based interventions on staff attitudes and DSH patients, as well as reduced repetition
rate, has been demonstrated.® *** Further studies should include an evaluation of
changes in staff attitudes towards DSH patients and DSH patient’s opinions regarding
follow-up care in addition to the outcome of repeated DSH.

Due to DSH patients often repeating their DSH acts within a short period of time,
further studies on early intervention and its effect on repeated DSH is necessary in
order to find ways of reducing the high repetition rates.

The clinical decision rule SoS-4 has not yet been evaluated in another setting than
large university hospitals in Stockholm, Sweden. Further prospective studies are
therefore needed to validate the rule in new settings and other populations.

There is evidence supporting the role of behavioural therapy in preventing suicidal
behaviour in specific subgroups although its effect in a heterogeneous DSH
population remains to be investigated. It is also of importance to implement and
evaluate universal and selected prevention strategies to prevent individuals from
engaging in DSH at all as the repetition of DSH as well as subsequent suicide is hard
to fully prevent regardless of the strategies used.
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CONCLUSION

Patients who harm themselves are often seen in somatic emergency departments and
it is important for all healthcare personnel, and especially for ED physicians, to better
understand how these patients should be assessed and treated.

The risk of repetition is high among some DSH patients while it is lower
among others in the heterogeneous group of patients seeking acute somatic
care due to DSH. There are risk factors associated with repeated DSH, which
means that DSH patients can be stratified according to different risks of
repetition.

The clinical decision rules, SoS-4 and MSHR, can identify, with high
sensitivity, patients who will repeat their deliberate self-harm acts.
Application of either of these rules can facilitate assessment in the ED and
help focus right resources on patients at higher risk. All in all, it is difficult to
predict repetition among DSH patients but previous deliberate self-harm and
current psychiatric treatment are two important predictors.

The group of DSH patients is heterogeneous and adequate strategies for
reducing the high risk of repeated DSH are not easily applicable to different
populations. There is an indication of early followed-up patients being less
inclined to repeat their DSH acts after adjusting for well known risk factors
associated with repeated DSH.
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SAMMANFATTNING

Vi som arbetar pa de somatiska sjukhusens akutmottagningar slas ofta av det stora
antalet patienter som behdver vard till foljd av avsiktliga sjalvdestruktiva handlingar
(sjalvskador) och av att manga av dessa patienter aterkommer vid upprepade tillfallen
tillfoljd av nya sjalvskador. Viljan att leva ar grundlaggande for alla ménniskor och
att nagon skadar sig sjalv maste tas pa allvar och vara en varning att en individ inte
Klarar av en viss situation eller period i livet.

Omkring tio miljoner manniskors skadar sig sjalva och en miljon méanniskor begar
sjalvmord varje ar 6ver hela varlden. Sjalvskador &r en betydande orsak till enskilda
lidanden och &r dven en belastning for hélso-och sjukvarden. Att ha skadat sig sjalv ar
den starkaste riskfaktorn for sjalvmord, patienter som skadat sig sjalva har upp mot
hundra ganger sa hog risk att ta livet av sig jamfort med individer som inte har skadat
sig sjalva. Mellan 15-25 % av patienterna som kommer till en akutmottagning pa
grund av en sjalvskada, skadar sig sjalva igen och risken for en ny sjélvskada &r hogst
inom det forsta halvaret till aret efter en sjalvskada.

Syftet med denna avhandling var att studera vilka riskfaktorer det finns som kan
kopplas till att aterkomma med ny sjélvskada, att utveckla och prova ett verktyg for
att kunna hitta patienter med hogre risk for att aterkomma med ny sjalvskada och att
undersoka om en tidig uppféljning med ett aterbesok inom 10 dagar skulle kunna
minska den héga andel patienter som aterkommer med nya sjélvskador.

Studie I: Under tre ar sokte 1524 patienter Sodersjukhusets akutmottagning tillfoljd
av sjalvskada och kunde inkluderas i studien. Tidigare och nya sjalvskador hos dessa
patienter kunde upptackas genom tillgang till nationella register. De riskfaktorer som
kunde kopplas till att aterkomma med ny sjalvskada var foljande: att ha skadat sig
sjalv tidigare, kvinnligt kon, att skéra sig och att skara sig sa allvarligt att det kravdes
en kirurgisk operation, att ha en pagaende psykiatrisk eller antidepressiv behandling,
att ha en beroendediagnos eller en personlighetsstérnings diagnos och att inte vara
foralder till sma barn. Patienterna kunde grupperas efter deras risk for ny sjalvskada
och det fanns grupper med lag risk (18 %) for ny sjalvskada och hog risk (47-72%)
for ny sjélvskada.

Studie I1: De riskfaktorer som var kopplade till att aterkomma med ny sjalvskada i
Studie | anvandes i denna studie for att ta fram ett verktyg for att kunna identifiera
patienter med hogre risk att aterkomma med ny sjalvskada, Sodersjukhuset Self-Harm
Rule (SoS-4). Ett verktyg, fran England, som ocksa tagits fram for bedémning av
risken for att aterkomma med ny sjalvskada, Manchester Self-Harm Rule (MSHR)
utvarderades ocksa i denna studie. Nar MSHR utvarderades pa de 1524 patienterna i
Studie 1 visade det en sensitivitet pa 89 % och en specificitet pa 21 %. Det nya
verktyget, SoS-4, visade en sensitivitet pa 90 % och en specificitet pa 18 %.

Studie 111: For att kunna utvardera SoS-4 och MSHR férmagor att hitta patienter med
hogre risk att aterkomma med ny sjalvskada undersoktes 325 nya patienter som sokt
Sodersjukhusets och Karolinska Universitetssjukhuset Huddinges akutmottagningar
tillfoljd av sjalvskada. Patienterna foljdes under sex manader och genom tillgang till
nationella register kunde nya sjélvskador upptickas. Nar SoS-4 utvéarderades pa denna
nya grupp av patienter visade det en sensitivitet pa 89 % och en specificitet pa 12 %
och motsvarande visade MSHR en sensitivitet pa 95 % och en specificitet pa 18 %.
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Studie 1V: Uppfoljning av sjalvskadepatienter och dess inverkan pa att aterkomma
med ny sjalvskada studerades i samma population som Studie I1I. Aterbesok till en
psykiatrisk klinik inom 10 dagar registrerades som ett tidigt aterbesok. Nar hansyn togs
till kdanda riskfaktorer for att aterkomma med ny sjélvskada sd uppvisade patienterna
som erholl ett tidigt aterbesok en viss benagenhet att aterkomma i mindre utstrackning.
Studien visade ocksa att en stor andel av patienter som skadar sig sjélva inte foljs upp
overhuvudtaget, inte ens de patienterna med hogre risk att aterkomma med ny
sjalvskada.

Slutsatser: Denna avhandling visade att det finns riskfaktorer som &r kopplade till att
aterkomma med ny sjalvskada och att dessa riskfaktorer kan anvéandas for att hitta
patienter med hogre risk for att aterkomma med nya sjalvskador. Risken for att
aterkomma med ny sjalvskada &r hogre hos vissa patienter och lagre hos andra. De bada
kliniska verktygen MSHR och So0S-4 kan vara anvéndbara, tillsammans med en klinisk
bedémning av sjélvskadepatienter, for att hitta patienter med hogre risk att aterkomma
med ny sjélvskada. Bada verktygen fokuserar pa hog sensitivitet da det ar av stérre vikt
att hitta patienter med hogre risk att aterkomma an att korrekt avfarda de med lagre
risk. Det ar svart att forutse vilka patienter som kommer att aterkomma med ny
sjalvskada men att ha skadat sig sjalv tidigare och att ha en pagaende psykiatrisk
kontakt ar tva viktiga indikatorer pa att risken ar hogre. Gruppen av patienter som
skadar sig sjalva ar heterogen och adekvat uppféljning ar inte latt att applicera pa olika
populationer. Det fanns en bendgenhet hos patienter som erhallit ett tidigt aterbesok att
i mindre utstrackning aterkomma med ny sjélvskada nar hansyn togs till tidigare kanda
riskfaktorer kopplade till att aterkomma med ny sjalvskada.

35



ACKNOWLEDGEMENTS

The work of this thesis has been carried out at Karolinska Institutet, Department of
Clinical Science and Education, Sodersjukhuset, Stockholm, and it has been
supported by the Centre for Gender Medicine, Karolinska Institutet.

I would like to express my sincere gratitude and appreciation to everyone who helped
me complete this thesis. In particular | would like to thank:

All of my supervisors

Sari Ponzer, Professor and Head of the Department of Orthopedics, Sodersjukhuset and
my principal supervisor for skillful guidance through the different phases of my
doctoral education, from the first attempts of scientific work to publishing scientific
papers. Always having time for small or big questions, supporting and encouraging me
and showing me, by your example, how an excellent supervisor and researcher should
be. Thank you for everything!

Hans Pettersson-Jarnbert, PhD and statistician at K1, SOS and my co-supervisor for all
your help to get me to understand the difficult world of statistics, for your patience
when explaining how and why and for making me do analyses over and over again (in
every possible way) to make sure the results were correct. Without you this thesis
would not have been possible.

Carin Ottosson, PhD and orthopedic surgeon at Sodersjukhuset and my co-supervisor
for all your extensive work with all of the studies, from the planning phase to the
correcting of papers, for your scientific knowledge, your support and encouragement
throughout my education.

Maaret Castrén, First professor of Emergency Medicine in Sweden and Head of
Department of Clinical Education and Science, Karolinska Institutet, S6dersjukhuset
and my co-supervisor for all support and help, for companionship at Emergency
Medicine conferences and for your profound knowledge in Emergency Medicine and
research.

All others who have supported me

Karin Ekdahl, PhD and psychiatrist at Karolinska University Hospital Huddinge and
now at Praktikertjanst, co-author in Studies I, 11l and IV. Thank you for all your work
with the different studies, for your psychiatric expertise and for always giving me
cheering comments about my research work.

Bjorn Owe-Larsson, PhD and psychiatrist at Karolinska University Hospital
Huddinge, co-author in Studies Il and V. Thank you for all your help to include
patients and filling in forms (not always the most fun part of research work). Your help
and psychiatric knowledge has been invaluable.

36



Carina Ursing, PhD, senior physician at the Department of Internal Medicine and
former chief of residents and Pentti Ranta, psychiatrist at Sodersjukhuset, both co-
authors in Study I. Thank you for all help and support.

Karin Schenck-Gustafsson and Ingrid Lundberg, Professors at the Centre for Gender
Medicine. Thank you for supporting this thesis and for letting me be a part of all the
important and interesting research at the Centre for Gender Medicine and also for
inviting me to present my work in your different exciting events.

Mats Soderhéll, former Head of the Department of Emergency at Sodersjukhuset, for
providing conditions that made it possible for me to begin this work.

Gerd Larfars, Head of the Department of Internal Medicine, Anders Ahlgren, head of
section of emergency medicine and chief of residents at the Department of Internal
Medicine and Urban Sjoqvist, head of section of gastroenterology at the Department of
Internal Medicine - thank you for providing a work environment that made it possible
for me to complete this thesis.

Linnéa Eriksson, my fellow PhD student representative for support and shared duties.
Tina and Elisabeth at forskningscentrum for always providing a friendly atmosphere.
Anita Stalséter and Jeanette Ohrman at KI SOS for help with all administrative issues,
always with kind reply. Isaac Austin, for excellent linguistic corrections.

Colleagues and coworkers at the Department of Internal Medicine and at the
Department of Emergency at Sodersjukhuset, especially my roommates and fellow
residents for making work environment so great and enjoyable.

Most important to all of my family

Micke, for always believing in me and standing by me. Nicolas and Giovanni for being
my beloved sons. Christoffer and Fredrik, for extending my family in the best of
ways. My mother Ingalill and my father Bengt, for being my biggest supporters,
encouraging me and always showing me all their love. My sister Lovisa and her
husband Mario, for always helping me out and having faith in me. My brother Fredrik,
for reminding me that there are many important issues in the world.

This thesis was financially supported by the Centre for Gender Medicine, Karolinska
Institutet (KID medel), by grants from AFA Research Foundation and Stockholm
Count Council Research Fund (ALF).

37



REFERENCES
1. WHO. Suicide prevention (SUPRE). World Health Organization 2010.

2. Bertolote J, Fleischman A. A global perspective on the magnitude of suicide
mortality. In: C.Wasserman DWa, editor. Oxford Textbook of Suicidology and
Suicide Prevention: A Global perspective: Oxford University Press:91-98,
2009.

3. Owens D, Horrocks J, House A. Fatal and non-fatal repetition of self-harm.
Systematic review. Br J Psychiatry 2002;181:193-9.

4. Hawton K, Fagg J. Suicide, and other causes of death, following attempted suicide.
Br J Psychiatry 1988;152:359-66.

5. Haw C, Bergen H, Casey D, Hawton K. Repetition of deliberate self-harm: a study
of the characteristics and subsequent deaths in patients presenting to a general
hospital according to extent of repetition. Suicide Life Threat Behav
2007;37(4):379-96.

6. Larkin GL, Beautrais AL. Emergency departments are underutilized sites for
suicide prevention. Crisis 2010;31(1):1-6.

7. Crandall C, Fullerton-Gleason L, Aguero R, LaValley J. Subsequent suicide
mortality among emergency department patients seen for suicidal behavior.
Acad Emerg Med 2006;13(4):435-42.

8. Haukka J, Suominen K, Partonen T, Lonnqgvist J. Determinants and outcomes of
serious attempted suicide: a nationwide study in Finland, 1996-2003. Am J
Epidemiol 2008;167(10):1155-63.

9. Vagnhammar SR. [Attempted suicide or deliberate self poisoning. Choice of
terminology can make a big difference]. Lakartidningen 2006;103(23):1849-
50.

10. Lilley R, Owens D, Horrocks J, House A, Noble R, Bergen H, Hawton K, Casey
D, Simkin S, Murphy E, Cooper J, Kapur N. Hospital care and repetition
following self-harm: multicentre comparison of self-poisoning and self-injury.
Br J Psychiatry 2008;192(6):440-5.

11. Ting SA, Sullivan AF, Miller I, Espinola JA, Allen MH, Camargo CA, Jr.,
Boudreaux ED. Multicenter study of predictors of suicide screening in
emergency departments. Acad Emerg Med 2012;19(2):239-43.

12. Patton GC, Coffey C, Sawyer SM, Viner RM, Haller DM, Bose K, Vos T,
Ferguson J, Mathers CD. Global patterns of mortality in young people: a
systematic analysis of population health data. Lancet 2009;374(9693):881-92.

13. Titelman D, Oskarsson H, Wahlbeck K, Nordentoft M, Mehlum L, Jiang GX,

Erlangsen A, Nrugham L, Wasserman D. Suicide mortality trends in the
Nordic countries 1980-2009. Nord J Psychiatry. 2013/01/09 ed, 2013.

38



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Socialstyrelsen. suicide and deliberate self-harm in Sweden The National Board
of Health and Welfare, Socialstyrelsen, 2011.

Beckman K, Dahlin M, Tidemalm D, Runeson B. [Drastic increase of
hospitalized young people following self-inflicted injury. Drugs the most
frequently used method]. Lakartidningen 2010;107(7):428-31.

Cooper J, Kapur N, Webb R, Lawlor M, Guthrie E, Mackway-Jones K, Appleby
L. Suicide after deliberate self-harm: a 4-year cohort study. Am J Psychiatry
2005;162(2):297-303.

Hawton K, Zahl D, Weatherall R. Suicide following deliberate self-harm: long-
term follow-up of patients who presented to a general hospital. Br J
Psychiatry 2003;182:537-42.

Hawton K. A national target for reducing suicide. Important for mental health
strategy as well as for suicide prevention. BMJ 1998;317(7152):156-7.

Hawton K, Harriss L. How often does deliberate self-harm occur relative to each
suicide? A study of variations by gender and age. Suicide Life Threat Behav
2008;38(6):650-60.

Zahl DL, Hawton K. Repetition of deliberate self-harm and subsequent suicide
risk: long-term follow-up study of 11,583 patients. Br J Psychiatry
2004;185:70-5.

Hawton K, Harriss L, Zahl D. Deaths from all causes in a long-term follow-up
study of 11,583 deliberate self-harm patients. Psychol Med 2006;36(3):397-
405.

Bergen H, Hawton K, Waters K, Ness J, Cooper J, Steeg S, Kapur N. Premature
death after self-harm: a multicentre cohort study. Lancet
2012;380(9853):1568-74.

Runeson B, Tidemalm D, Dahlin M, Lichtenstein P, Langstrom N. Method of
attempted suicide as predictor of subsequent successful suicide: national long
term cohort study. BMJ 2010;341:¢3222.

Bergen H, Hawton K, Waters K, Ness J, Cooper J, Steeg S, Kapur N. How do
methods of non-fatal self-harm relate to eventual suicide? J Affect Disord
2012;136(3):526-33.

Perry 1J, Corcoran P, Fitzgerald AP, Keeley HS, Reulbach U, Arensman E. The
incidence and repetition of hospital-treated deliberate self harm: findings from
the world's first national registry. PLoS One 2012;7(2):e31663.

Bergen H, Murphy E, Cooper J, Kapur N, Stalker C, Waters K, Hawton K. A

comparative study of non-fatal self-poisoning with antidepressants relative to
prescribing in three centres in England. J Affect Disord 2009.

39



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

40

Hawton K, Bergen H, Mahadevan S, Casey D, Simkin S. Suicide and deliberate
self-harm in Oxford University students over a 30-year period. Soc Psychiatry
Psychiatr Epidemiol. 2010/11/16 ed, 2010.

Gunnell D, Eddleston M, Phillips MR, Konradsen F. The global distribution of
fatal pesticide self-poisoning: systematic review. BMC Public Health
2007;7:357.

Ajdacic-Gross V, Weiss MG, Ring M, Hepp U, Bopp M, Gutzwiller F, Rossler
W. Methods of suicide: international suicide patterns derived from the WHO
mortality database. Bull World Health Organ 2008;86(9):726-32.

Hjelmeland H, Hawton K, Nordvik H, Bille-Brahe U, De Leo D, Fekete S, Grad
O, Haring C, Kerkhof JF, Lonnqvist J, Michel K, Renberg ES, Schmidtke A,
Van Heeringen K, Wasserman D. Why people engage in parasuicide: a cross-
cultural study of intentions. Suicide Life Threat Behav 2002;32(4):380-93.

Klonsky ED. The functions of deliberate self-injury: a review of the evidence.
Clin Psychol Rev 2007;27(2):226-39.

McAuliffe C, Arensman E, Keeley HS, Corcoran P, Fitzgerald AP. Motives and
suicide intent underlying hospital treated deliberate self-harm and their
association with repetition. Suicide Life Threat Behav 2007;37(4):397-408.

Skegg K. Self-harm. Lancet 2005;366(9495):1471-83.

Isacsson G, Rich CL. Management of patients who deliberately harm themselves.
BMJ 2001;322(7280):213-5.

Canetto SS, Sakinofsky I. The gender paradox in suicide. Suicide Life Threat
Behav 1998;28(1):1-23.

Skogman K, Alsen M, Ojehagen A. Sex differences in risk factors for suicide
after attempted suicide-a follow-up study of 1052 suicide attempters. Soc
Psychiatry Psychiatr Epidemiol 2004;39(2):113-20.

Suominen K, Isometsa E, Haukka J, Lonngvist J. Substance use and male gender
as risk factors for deaths and suicide--a 5-year follow-up study after deliberate
self-harm. Soc Psychiatry Psychiatr Epidemiol 2004;39(9):720-4.

Beautrais AL. Gender issues in youth suicidal behaviour. Emerg Med (Fremantle)
2002;14(1):35-42.

Canetto SS. Women and suicidal behavior: a cultural analysis. Am J
Orthopsychiatry 2008;78(2):259-66.

Qin P, Agerbo E, Westergard-Nielsen N, Eriksson T, Mortensen PB. Gender
differences in risk factors for suicide in Denmark. Br J Psychiatry
2000;177:546-50.

Isometsa ET, Lonnqvist JK. Suicide attempts preceding completed suicide. Br J
Psychiatry 1998;173:531-5.



42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Hawton K. Sex and suicide. Gender differences in suicidal behaviour. Br J
Psychiatry 2000;177:484-5.

Hawton K, Harriss L. The changing gender ratio in occurrence of deliberate self-
harm across the lifecycle. Crisis 2008;29(1):4-10.

Heeringen Kv. Stress-Diathesis Model of Suicidal Behavior. In: Y D, editor. The
Neurobiological Basis of Suicide: CRC Oress, 2012.

Mann JJ. Neurobiology of suicidal behaviour. Nat Rev Neurosci 2003;4(10):819-
28.

Mann JJ, Waternaux C, Haas GL, Malone KM. Toward a clinical model of
suicidal behavior in psychiatric patients. Am J Psychiatry 1999;156(2):181-9.

Wasserman D, Geijer T, Sokolowski M, Rozanov V, Wasserman J. Nature and
nurture in suicidal behavior, the role of genetics: some novel findings
concerning personality traits and neural conduction. Physiol Behav 2007;92(1-
2):245-9.

Suominen K, Henriksson M, Suokas J, Isometsa E, Ostamo A, Lonnqvist J.
Mental disorders and comorbidity in attempted suicide. Acta Psychiatr Scand
1996;94(4):234-40.

Kapur N. Introduction to suicide and self-harm. Psychiatry 2009;8(7):233-36.

Alaghehbandan R, Gates KD, MacDonald D. Suicide attempts and associated
factors in Newfoundland and Labrador, 1998-2000. Can J Psychiatry
2005;50(12):762-8.

Beautrais AL. Suicides and serious suicide attempts: two populations or one?
Psychol Med 2001;31(5):837-45.

Gratz KL, Conrad SD, Roemer L. Risk factors for deliberate self-harm among
college students. Am J Orthopsychiatry 2002;72(1):128-40.

Haw C, Hawton K. Life problems and deliberate self-harm: associations with
gender, age, suicidal intent and psychiatric and personality disorder. J Affect
Disord 2008;109(1-2):139-48.

Hawton K, Bergen H, Casey D, Simkin S, Palmer B, Cooper J, Kapur N,
Horrocks J, House A, Lilley R, Noble R, Owens D. Self-harm in England: a
tale of three cities. Multicentre study of self-harm. Soc Psychiatry Psychiatr
Epidemiol 2007;42(7):513-21.

Landstedt E, Gillander Gadin K. Deliberate self-harm and associated factors in
17-year-old Swedish students. Scand J Public Health 2011;39(1):17-25.

Mahadevan S, Hawton K, Casey D. Deliberate self-harm in Oxford University

students, 1993-2005: a descriptive and case-control study. Soc Psychiatry
Psychiatr Epidemiol 2010;45(2):211-9.

41



S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

42

Nixon MK, Cloutier P, Jansson SM. Nonsuicidal self-harm in youth: a
population-based survey. CMAJ 2008;178(3):306-12.

Welch SS. A review of the literature on the epidemiology of parasuicide in the
general population. Psychiatr Serv 2001;52(3):368-75.

Yip PS, Hawton K, Liu K, Liu KS, Ng PW, Kam PM, Law YW, Wong TW. A
study of deliberate self-harm and its repetition among patients presenting to an
emergency department. Crisis 2011;32(4):217-24.

Chung CH, Lai CH, Chu CM, Pai L, Kao S, Chien WC. A nationwide,
population-based, long-term follow-up study of repeated self-harm in Taiwan.
BMC Public Health 2012;12:744.

Colman I, Newman SC, Schopflocher D, Bland RC, Dyck RJ. A multivariate
study of predictors of repeat parasuicide. Acta Psychiatr Scand
2004;109(4):306-12.

Cooper J, Kapur N, Dunning J, Guthrie E, Appleby L, Mackway-Jones K. A
clinical tool for assessing risk after self-harm. Ann Emerg Med
2006;48(4):459-66.

Harriss L, Hawton K, Zahl D. Value of measuring suicidal intent in the
assessment of people attending hospital following self-poisoning or self-
injury. Br J Psychiatry 2005;186:60-6.

Howson MA, Yates KM, Hatcher S. Re-presentation and suicide rates in
emergency department patients who self-harm. Emerg Med Australas
2008;20(4):322-7.

Kapur N, Cooper J, King-Hele S, Webb R, Lawlor M, Rodway C, Appleby L.
The repetition of suicidal behavior: a multicenter cohort study. J Clin
Psychiatry 2006;67(10):1599-6009.

Kapur N, Cooper J, Hiroeh U, May C, Appleby L, House A. Emergency
department management and outcome for self-poisoning: a cohort study. Gen
Hosp Psychiatry 2004;26(1):36-41.

Oh SH, Park KN, Jeong SH, Kim HJ, Lee CC. Deliberate self-poisoning: factors
associated with recurrent self-poisoning. Am J Emerg Med 2011;29(8):908-
12.

Owens D, Dennis M, Read S, Davis N. Outcome of deliberate self-poisoning. An
examination of risk factors for repetition. Br J Psychiatry 1994;165(6):797-
801.

Sinclair JM, Hawton K, Gray A. Six year follow-up of a clinical sample of self-
harm patients. J Affect Disord 2010;121(3):247-52.

Stiell 1G, Wells GA. Methodologic standards for the development of clinical
decision rules in emergency medicine. Ann Emerg Med 1999;33(4):437-47.



71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Harriss L, Hawton K. Suicidal intent in deliberate self-harm and the risk of
suicide: the predictive power of the Suicide Intent Scale. J Affect Disord
2005;86(2-3):225-33.

Stefansson J, Nordstrom P, Jokinen J. Suicide Intent Scale in the prediction of
suicide. J Affect Disord 2012;136(1-2):167-71.

Jokinen J, Forslund K, Ahnemark E, Gustavsson JP, Nordstrom P, Asberg M.
Karolinska Interpersonal Violence Scale predicts suicide in suicide attempters.
J Clin Psychiatry 2010;71(8):1025-32.

Gunnarsdottir OS, Rafnsson V. Risk of suicide and fatal drug poisoning after
discharge from the emergency department: a nested case-control study. Emerg
Med J;27(2):93-6.

Owens D, Wood C, Greenwood DC, Hughes T, Dennis M. Mortality and suicide
after non-fatal self-poisoning: 16-year outcome study. Br J Psychiatry
2005;187:470-5.

Fountoulakis KN, Pantoula E, Siamouli M, Moutou K, Gonda X, Rihmer Z,
lacovides A, Akiskal H. Development of the Risk Assessment Suicidality
Scale (RASS): a population-based study. J Affect Disord 2012;138(3):449-57.

Steeg S, Kapur N, Webb R, Applegate E, Stewart SL, Hawton K, Bergen H,
Waters K, Cooper J. The development of a population-level clinical screening
tool for self-harm repetition and suicide: the ReACT Self-Harm Rule. Psychol
Med 2012:1-12.

Gordon RS, Jr. An operational classification of disease prevention. Public Health
Rep 1983;98(2):107-9.

Wasserman D, Rihmer Z, Rujescu D, Sarchiapone M, Sokolowski M, Titelman D,
Zalsman G, Zemishlany Z, Carli V. The European Psychiatric Association
(EPA) guidance on suicide treatment and prevention. Eur Psychiatry
2012;27(2):129-41.

van der Feltz-Cornelis CM, Sarchiapone M, Postuvan V, Volker D, Roskar S,
Grum AT, Carli V, McDaid D, O'Connor R, Maxwell M, Ibelshauser A, Van
Audenhove C, Scheerder G, Sisask M, Gusmao R, Hegerl U. Best practice
elements of multilevel suicide prevention strategies: a review of systematic
reviews. Crisis 2011;32(6):319-33.

Hawton K, Bergen H, Waters K, Murphy E, Cooper J, Kapur N. Impact of
withdrawal of the analgesic Co-proxamol on nonfatal self-poisoning in the
UK. Crisis 2011;32(2):81-7.

Hawton K, Simkin S, Deeks J, Cooper J, Johnston A, Waters K, Arundel M,
Bernal W, Gunson B, Hudson M, Suri D, Simpson K. UK legislation on
analgesic packs: before and after study of long term effect on poisonings.
BMJ. 2004/11/02 ed, 2004:1076.

43



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

44

While D, Bickley H, Roscoe A, Windfuhr K, Rahman S, Shaw J, Appleby L,
Kapur N. Implementation of mental health service recommendations in
England and Wales and suicide rates, 1997-2006: a cross-sectional and
before-and-after observational study. Lancet 2012;379(9820):1005-12.

Isacsson G, Reutfors J, Papadopoulos FC, Osby U, Ahlner J. Antidepressant
medication prevents suicide in depression. Acta Psychiatr Scand
2010;122(6):454-60.

Baldessarini RJ, Tondo L, Davis P, Pompili M, Goodwin FK, Hennen J.
Decreased risk of suicides and attempts during long-term lithium treatment: a
meta-analytic review. Bipolar Disord 2006;8(5 Pt 2):625-39.

Meltzer HY, Baldessarini RJ. Reducing the risk for suicide in schizophrenia and
affective disorders. J Clin Psychiatry 2003;64(9):1122-9.

Crawford MJ, Thomas O, Khan N, Kulinskaya E. Psychosocial interventions
following self-harm: systematic review of their efficacy in preventing suicide.
Br J Psychiatry 2007;190:11-7.

Morthorst B, Krogh J, Erlangsen A, Alberdi F, Nordentoft M. Effect of assertive
outreach after suicide attempt in the AID (assertive intervention for deliberate
self harm) trial: randomised controlled trial. BMJ 2012;345:e4972.

Daigle MS, Pouliot L, Chagnon F, Greenfield B, Mishara B. Suicide attempts:
prevention of repetition. Can J Psychiatry 2011;56(10):621-9.

Hawton K, Arensman E, Townsend E, Bremner S, Feldman E, Goldney R,
Gunnell D, Hazell P, van Heeringen K, House A, Owens D, Sakinofsky I,
Traskman-Bendz L. Deliberate self harm: systematic review of efficacy of
psychosocial and pharmacological treatments in preventing repetition. BMJ
1998;317(7156):441-7.

Guthrie E, Kapur N, Mackway-Jones K, Chew-Graham C, Moorey J, Mendel E,
Marino-Francis F, Sanderson S, Turpin C, Boddy G, Tomenson B.
Randomised controlled trial of brief psychological intervention after
deliberate self poisoning. BMJ 2001;323(7305):135-8.

Nordentoft M, Branner J, Drejer K, Mejsholm B, Hansen H, Petersson B. Effect
of a Suicide Prevention Centre for young people with suicidal behaviour in
Copenhagen. Eur Psychiatry 2005;20(2):121-8.

Hepp U, Wittmann L, Schnyder U, Michel K. Psychological and psychosocial
interventions after attempted suicide: an overview of treatment studies. Crisis
2004;25(3):108-17.

Linehan MM, Comtois KA, Murray AM, Brown MZ, Gallop RJ, Heard HL,
Korslund KE, Tutek DA, Reynolds SK, Lindenboim N. Two-year randomized
controlled trial and follow-up of dialectical behavior therapy vs therapy by
experts for suicidal behaviors and borderline personality disorder. Arch Gen
Psychiatry 2006;63(7):757-66.



95. Brown GK, Ten Have T, Henriques GR, Xie SX, Hollander JE, Beck AT.

Cognitive therapy for the prevention of suicide attempts: a randomized
controlled trial. JAMA 2005;294(5):563-70.

96. Slee N, Garnefski N, van der Leeden R, Arensman E, Spinhoven P. Cognitive-

behavioural intervention for self-harm: randomised controlled trial. Br J
Psychiatry 2008;192(3):202-11.

97. Nordentoft M. Crucial elements in suicide prevention strategies. Prog

Neuropsychopharmacol Biol Psychiatry 2010.

98. Ludvigsson JF, Andersson E, Ekbom A, Feychting M, Kim JL, Reuterwall C,

Heurgren M, Olausson PO. External review and validation of the Swedish
national inpatient register. BMC Public Health 2011;11:450.

99. Hosmer DW LS. Applied logistic regression, 2 edition. New York, John Wiley &

100.

101.

102.

103.

104.

105.

106.

107.

108.

Sons: John Wiley & Sons, 2000.

Newcombe RG. Two-sided confidence intervals for the single proportion:
comparison of seven methods. Stat Med 1998;17(8):857-72.

Bergen H, Hawton K, Waters K, Cooper J, Kapur N. Epidemiology and trends in
non-fatal self-harm in three centres in England: 2000-2007. Br J Psychiatry
2010;197:493-8.

Bergen H, Hawton K, Waters K, Cooper J, Kapur N. Psychosocial assessment
and repetition of self-harm: the significance of single and multiple repeat
episode analyses. J Affect Disord 2010;127(1-3):257-65.

Ostamo A, Lonnqvist J. Excess mortality of suicide attempters. Soc Psychiatry
Psychiatr Epidemiol 2001;36(1):29-35.

Suominen K, Isometsa E, Suokas J, Haukka J, Achte K, Lonnqvist J. Completed
suicide after a suicide attempt: a 37-year follow-up study. Am J Psychiatry
2004;161(3):562-3.

Christiansen E, Jensen BF. Risk of repetition of suicide attempt, suicide or all
deaths after an episode of attempted suicide: a register-based survival
analysis. Aust N Z J Psychiatry 2007;41(3):257-65.

Suominen K, Isometsa E, Ostamo A, Lonnqvist J. Level of suicidal intent
predicts overall mortality and suicide after attempted suicide: a 12-year
follow-up study. BMC Psychiatry 2004;4:11.

Carter G, Reith DM, Whyte IM, McPherson M. Repeated self-poisoning:
increasing severity of self-harm as a predictor of subsequent suicide. Br J
Psychiatry 2005;186:253-7.

Cooper J, Kapur N, Mackway-Jones K. A comparison between clinicians'
assessment and the Manchester Self-Harm Rule: a cohort study. Emerg Med J
2007;24(10):720-1.

45



109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

46

Fliege H, Lee JR, Grimm A, Klapp BF. Risk factors and correlates of deliberate
self-harm behavior: a systematic review. J Psychosom Res 2009;66(6):477-93.

Gratz KL. Risk factors for and functions of deliberate self-harm: An empirical
and conceptual review. Clinical Psychology: Science and Practice 2003; 10
(2003): 192-205.

NICE. NICE clinical guideline 133. www.nice.org.uk/cg133, 2011.

Hawton K, van Heeringen K. Suicide. Lancet 2009;373(9672):1372-81.

Hassanian-Moghaddam H, Sarjami S, Kolahi AA, Carter GL. Postcards in
Persia: randomised controlled trial to reduce suicidal behaviours 12 months
after hospital-treated self-poisoning. Br J Psychiatry 2011.

Carter GL, Clover K, Whyte IM, Dawson AH, D'Este C. Postcards from the
EDge project: randomised controlled trial of an intervention using postcards
to reduce repetition of hospital treated deliberate self poisoning. BMJ
2005;331(7520):805.

Carter GL, Clover K, Whyte IM, Dawson AH, D'Este C. Postcards from the
EDge: 24-month outcomes of a randomised controlled trial for hospital-
treated self-poisoning. Br J Psychiatry 2007;191:548-53.

Morgan HG, Jones EM, Owen JH. Secondary prevention of non-fatal deliberate
self-harm. The green card study. Br J Psychiatry 1993;163:111-2.

Wilhelm K, Finch A, Kotze B, Arnold K, McDonald G, Sternhell P, Hudson B.
The Green Card Clinic: overview of a brief patient-centred intervention
following deliberate self-harm. Australas Psychiatry 2007;15(1):35-41.

Kapur N, Cooper J, Bennewith O, Gunnell D, Hawton K. Postcards, green cards
and telephone calls: therapeutic contact with individuals following self-harm.
Br J Psychiatry 2010;197(1):5-7.

Bridge JA, Marcus SC, Olfson M. Outpatient care of young people after
emergency treatment of deliberate self-harm. J Am Acad Child Adolesc
Psychiatry 2012;51(2):213-22 el.

Olfson M, Marcus SC, Bridge JA. Emergency treatment of deliberate self-harm.
Arch Gen Psychiatry 2012;69(1):80-8.

McAuliffe C, Corcoran P, Keeley HS, Arensman E, Bille-Brahe U, De Leo D,
Fekete S, Hawton K, Hjelmeland H, Kelleher M, Kerkhof AJ, Lonngvist J,
Michel K, Salander-Renberg E, Schmidtke A, Van Heeringen K, Wasserman
D. Problem-solving ability and repetition of deliberate self-harm: a
multicentre study. Psychol Med 2006;36(1):45-55.

Suominen K, Suokas J, Lonnqvist J. Attitudes of general hospital emergency
room personnel towards attempted suicide patients. Nord J Psychiatry
2007;61(5):387-92.


http://www.nice.org.uk/cg133

123. Cooper J, Hunter C, Owen-Smith A, Gunnell D, Donovan J, Hawton K, Kapur
N. "Well it's like someone at the other end cares about you." A qualitative
study exploring the views of users and providers of care of contact-based
interventions following self-harm. Gen Hosp Psychiatry 2011;33(2):166-76.

124. Robinson J, Yuen HP, Gook S, Hughes A, Cosgrave E, Killackey E, Baker K,
Jorm A, McGorry P, Yung A. Can receipt of a regular postcard reduce
suicide-related behaviour in young help seekers? A randomized controlled
trial. Early Interv Psychiatry 2012;6(2):145-52.

47



