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Abstract The purpose of the present review is to evaluate
the effects of common risk factors for suicide by meta-anal-
yses using data extracted from studies based on the
psychological autopsy method. We focused on five common
risk factors of suicide: substance-related disorders, mood
disorders, adverse marital status, adverse employment status,
and self-harm behaviors. A total of 24 articles were identified
from MEDLINE in which the crude odds ratio (OR) could be
calculated for the above five risk factors through 30 April
2007, using such search keywords as “suicide,” “psycho-
logical autopsy,” and “case-control study.” Overall, both
substance-related disorders [OR = 5.24; 95% confidence
interval (CI) = 3.30-8.31] and mood disorders [OR = 13.42;
95% CI = 8.05-22.37] were strongly associated with suicidal
risk. Suicidal attempt and deliberate self-harm, which can
directly lead to completed suicide, have been shown to be very
strongly associated with suicidal risk [OR = 16.33; 95%
CI = 7.51-35.52]. Effects of social factors such as adverse
marital and employment status were relatively small. As
substance-related disorders and mood disorders were strongly
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associated with an increased risk of completed suicide, the
comorbidity of these two disorders should be paid a maximum
attention. The effective prevention of suicide depends on
whether we can successfully incorporate these personal fac-
tors as well as social factors into an adequate multi-factorial
model.
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Introduction

Suicide is a serious problem all over the world. Approxi-
mately 1 million people are estimated to commit suicide
per year [1]. Recent figures also show that more than
30,000 people commit suicide each year in Japan. Several
epidemiologic studies [2-8] have indicated risk factors
for suicide, such as depression, severe anxiety, substance
abuse, poor interpersonal relationships including social
isolation, inability to maintain a job, anhedonia, somatic
diseases, financial problems, and personal or familial his-
tory of suicide.

These suicidal risk factors can be divided broadly into
two categories, personal and social factors. The former
are, for example, mental disorders, including genetic
vulnerability (familial history of suicide), physical disor-
ders, and psychological isolation. The latter include socio-
economic or familial factors, such as divorce, unem-
ployment, and stressful life events. It can be assumed that
the interactive effects of these two factors may attenuate
personal tolerance against stressors and lead him/her to
suicide. Kaplan and Sadock [9] show 13 major suicidal
risk factors ranked according to their association with
suicide. Alcohol dependence, prior suicidal behavior,
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depression, unemployed or retired, single, widowed, and
divorced are included. These factors can be clearly
defined independent of the study designs. The other fac-
tors except age and race, such as irritation, loss of
physical health, or unwilling to accept help, are concep-
tually obscure; that is, they are likely to be defined
differently by each epidemiologic study design and to be
affected by the value system in each country with dif-
ferent cultural backgrounds.

To establish an effective suicide prevention model, the
strength of association between those risk factors and
completed suicide should be estimated by an appropriate
statistical method. Meta-analysis is a useful statistical
method in this regard. However, the commonly evaluated
risk factors should be included in this analysis, because the
combined effect of differently defined factors on suicide is
difficult to determine.

As an effective method for identifying the risk factors
associated with completed suicide, psychological autopsy
is one of the most valuable research tools. Usually, face-to-
face structured interviews or semi-structured interviews
with family members of suicide victims or their next of kin
are conducted in detail, with informed consent obtained
beforehand. Sometimes, their close friends, sweethearts,
supervisors, and doctors can be subjects for interview. In
some cases, several months are needed for the interview
period, during which the time for curing the bereaved
families is included.

This retrospective approach of psychological autopsy
can be given an epidemiologic case-control design by
using appropriate controls. The selection of control sub-
jects usually depends on the purpose of the study.
Usually, accident victims (e.g., traffic accidents) or cases
of natural death are compared with the suicide victims.
This study design has come into wide use in Western and
Oceanian countries, China or Taiwan in Asia. However,
to our knowledge, no psychological autopsy studies have
been conducted in Japan thus far. In order to gain reliable
evidence, such a study should be widely conducted in
Japan as well as overseas. Although social factors affec-
ted by the different cultural characteristics are difficult to
compare to one another, it is necessary to provide basic
information of relevant suicidal risk factors for promoting
future Japanese psychological autopsy studies. For this
purpose, the accumulated evidence regarding the com-
monly defined factors in the foreign psychological
autopsy studies should be clearly summarized by the
appropriate statistical method.

From this point of view, the aim of the present article is
to review and evaluate associations between suicidal risk
factors that are cross-culturally defined and completed
suicide, based on the reports that use the method of psy-
chological autopsy with case-control study design.

@ Springer

Methods
Identification and selection of relevant studies

We conducted MEDLINE, Current Contents and Web
of Science searches using “psychological autopsy,” “sui-
cide,” and “case-control study” as keywords to search for
papers published from 1990 to 30 April 2007. A total of 61
studies were identified by the above keywords. One addi-
tional article was identified from the references cited in the
first series of articles selected. Articles included in the
meta-analysis were in the English language, published in
the original, and had no obvious overlap of subjects with
other studies (three non-English and one review article
were excluded). We also excluded studies with the same or
overlapping data by the same authors (two articles). Fur-
thermore, for the purpose of this review, 13 articles dealing
with only a specific population, such as those with mental
disorders, were excluded.

As for the suicidal risk factors, we focused on the fol-
lowing four factors: mental disorders (mood disorders and
substance-related disorders), marital status, employment
status, and deliberate self-harm or suicidal attempt. As
mentioned earlier, these factors were more commonly
defined in each study compared with other factors, such as
stressful life events or interpersonal problems, which are
defined differently according to each study design. For
instance, as many studies assessed mental disorders by the
widely used standard diagnostic criteria, such as DSM-1IV
or ICD-10, the assessments of these disorders are consid-
ered to be homogenous.

The articles were limited to those in which the crude
odds ratio (OR) could be calculated by 2 x 2 cross tables
(19 articles excluded deal with case series or no relevant
information on the concerned factors). Although almost all
of the relevant studies selected age- or sex-matched control
for each case, only crude ORs were extracted because the
OR calculated by the conditional logistic procedure could
not be reflected in the meta-analyses. Consequently, some
particular factors, such as schizophrenia, had to be exclu-
ded in the present meta-analyses because there were no
subjects with schizophrenia in the control groups in many
studies, despite the fact that schizophrenia is one of the
serious suicidal risk factors. A total of 24 articles were
eligible in the present analysis.

Data extraction and assessment of study quality

For each study, characteristics, such as authors, year of
publication, country of the study population, source of
control population, number of cases and controls, diagno-
ses, diagnostic criteria in case of mental disorders, and
crude OR, were noted.
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In the main analyses, data were combined for the studies
including subjects of different age groups or sex. The
studies dealing with only single sex subjects (only men or
women) were analyzed separately. Similarly, the analyses
were conducted according to young or old age groups (both
sexes combined). The definition of “young” used was
35 years or less and that of “old” was 50 years or more.

These sub-analyses according to age or sex were con-
ducted as long as the number of eligible studies was three
or more. The studies including both genders but limited in
young or old population were also included in the main
analyses.

The quality assessment of the studies included in the
present meta-analyses was conducted with the following
procedure. First, the internal validity of each study design
included in the meta-analyses was verified. No study was
included with an extraordinarily large sample size in which
only the records of death certificates were used. Next, we
checked whether the relevant risk factors were defined
objectively, which is in turn related to the possibility of
expansion of the psychological autopsy studies in Japan.
In principal, the first author checked these study contents.
The second and third authors advised the first author when
data interpretation was difficult.

Meta-analysis

Data were combined using both fixed effects (the inverse
variance-weighted method) and random effects (DerSi-
monian-Laird method) models [10]. The Cochrane Q
statistics test was used for the assessment of heterogeneity.
The fixed effects model is used when the effects are
assumed to be homogenous, while the random effects
model is used when they are heterogenous. In the absence
of between-study heterogeneity, the two methods provide
identical results. The presence of heterogeneity can result
from differences in the selection of controls, age distribu-
tion, cultural values determined by religious ethics, and so
on. The random effects model incorporates an estimate of
the between-study variance and tends to provide wider
confidence intervals (CIs) when the results of the constit-
uent studies differ among themselves. As the random
effects model is more appropriate when heterogeneity
is present [10], the summary OR and prevalence were
essentially based on the random effects model. The meta-
analyses were performed on crude ORs, since the adjusted
ORs were not comparable because of the inclusion of
different covariates in the multivariate regression models
or matching designs. Using individuals without the
assumed risk factors as the reference group, we calculated
ORs for individuals with those factors.

The Q statistic was considered significant for P < 0.10
[11, 12]. Publication bias is always a concern in meta-

analysis. The presence of publication bias indicates that
nonsignificant or negative findings remain unpublished. To
test for publication bias, Begg’s test [13] was used in the
present main analyses including all populations, results of
which were considered significant for P < 0.10. Numbers
of studies including specific populations for sub-analyses
were too few to test for publication bias, which always may
be a possible limitation of combining data from various
sources as in a meta-analysis. However, the idea of
adjusting the results of meta-analyses for publication bias
and imputing “fictional” studies into a meta-analysis is
controversial at the moment [14]. Sutton et al. [14] con-
cluded that publication or related biases did not affect the
conclusions in most meta-analyses because missing studies
changed the conclusions in less than 10% of meta-analysis.
All of the calculations were performed using STATA
Version 8.2 (Stata Corporation, College Station, TX)
software.

Results
Substance (alcohol)-related disorders

Substance-related disorders are the category of mental
disorders most prevalent among completed suicides as well
as mood disorders documented by more than 20 major
psychological autopsy projects [15]. These studies reported
that the range of current prevalence of alcohol dependence/
abuse preceding suicide was from 15 to 56% [15]. It should
be noted that chronic alcohol dependence can promote
depression, thereby resulting in much more drinking. Thus,
interactive effects of substance abuse and mood disorder
must be paid particular attention.

A history of alcoholism has been emphasized as a crit-
ical risk of suicide in many studies. Then in the present
data extraction for meta-analyses, when data regarding
alcohol-related disorders and other substance-related dis-
orders were shown separately, both the data were combined
as substance-related disorders. When data regarding only
alcohol-related disorders were shown or complications
of other psychoactive drug-related disorders were unclear,
only the data of alcohol-related disorders were extracted as
representative data of substance abuse. When the data
of both alcohol and other substance-related disorders
were combined in the studies, those combined data were
extracted as any substance dependence/abuse.

As shown in Table 1, the crude ORs of the included
studies [16-31] ranged from 0.14 to 56.39. The summary
OR for alcohol/substance-related disorders among both
sexes combined 14 populations were 5.24 (95% CI =
3.30-8.31). Statistically significant heterogeneity was
observed (P < 0.001). On the other hand, Begg’s test
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revealed no significant publication bias (P = 0.38). The
results also indicated that the association between alcohol/
substance-related disorders and suicide in women was
stronger than that in men (Table 1). This tendency was also
observed in the young population.

Depressive disorders (including any mood disorders)

Depressive disorders have been shown to be one of the two
major risk factors of suicide as well as substance-related
disorders, and their interaction has been emphasized [15,
32]. Data regarding major depressive disorder, depressive
episode, depressive symptoms, dysthymia, and bipolar
disorder were extracted for the meta-analysis.

As with substance-related disorders, if the data of
depressive disorders were clearly distinguished from other
mood disorders without overlap, the combined data were
used for the meta-analyses. When the data of both
depressive and other mood disorders were combined in the
studies, those combined data were extracted as any mood
disorders. Thus, 17 studies were identified [16, 17, 19-25,
217, 28, 30, 31, 33-36].

Depressive disorders showed a very strong association
with suicide risk, especially in old populations. Moreover,
as with substance-related disorders, depressive disorders
were also more strongly associated with suicide in women
than in men, although the number of studies was not suf-
ficient (Table 2).

Because both mood disorders and substance-related
disorders have been regarded as especially important risk
factors of suicide [15], these results of total populations in
Tables 1 and 2 were plotted in Figs. 1 and 2, respectively.

Marital status

A lack of social support particularly from family members
and others has been shown to be a suicidal risk [32, 37]. An
adverse marital situation such as single, divorce, bereave-
ment, and separation sometimes leads a person to social
isolation.

The present meta-analyses including 15 studies [16, 19,
20, 24-27, 29, 31, 34-36, 38—40] revealed that having no
spouse or cohabitant was statistically significantly associ-
ated with suicidal risk, although strength of the association
was relatively weak compared with alcohol dependence/
abuse or depressive disorders (Table 3). The results
regarding old populations were not clear, mainly due to an
insufficient number of relevant studies.

Employment status

Unemployment or retirement sometimes means losing
something to live for. These factors can also be regarded as

kinds of stressful life events that are objectively difficult to
evaluate, but important suicidal risks. Often, they also
reflect poor socio-economic status.

The results regarding employment status are shown in
Table 4 [16, 20-22, 24-26, 29-31, 35, 36, 38-41]. Overall,
strength of the association was similar to that of marital
status with an approximately two- to three-fold increased
risk of suicide. Again, the results regarding male and old
population did not show any statistically significant asso-
ciation partly due to the fewer studies.

Previous suicide attempt or deliberate self-harm

These self-harm behaviors have been regarded as very
important risk factors for suicide. Given that 10% of sui-
cide attempters reattempt and complete suicide before too
long, simple calculation shows that a previous suicidal
attempt is associated with an approximately 370-fold
increased risk of suicide considering the Japanese suicide
rate in the general population [42]. A total of 11 studies
could be identified for this subject.

Indeed, the present meta-analyses showed the strongest
association of this factor with suicide among the above five
risk factors (Table 5). Sub-analyses for the specific popu-
lation could not be conducted because there were fewer
than three studies.

As mentioned in alcohol dependence/abuse, the Q sta-
tistics for the assessment of heterogeneity for mood
disorders, adverse marital and employment status, and self-
harm behaviors were also considered significant. Again, no
statistically significant publication biases were observed
for those four risk factors by Begg’s test in the main
analyses including all populations (P = 0.16 for mood
disorders, 0.50 for marital status, 0.74 for employment
status, and 0.21 for suicidal attempt).

Discussion

As strategies for effective suicide prevention, two main
models have been advocated [43]. Figure 3 shows the
results of the present analyses applied to these two models.
One is called the disease or simple model, which has been
emphasized by clinicians, especially by psychiatrists [43].
This model means suicides are caused by mental disorders,
mainly by depression. Thus, secondary prevention of the
depression is regarded as greatly important.

The other is an interactive model based on the concept
of health promotion in which a comprehensive approach,
partnership among concerned groups, construction of net-
work system, and suicide prevention program at the small
community level are important [43]. Recently, from the
public health points of view, this interactive model has

@ Springer
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Fig. 1 Meta-analysis of 14
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Fig. 2 Meta-analysis of 14
studies of depressive (mood/ | |
affective) disorders and suicidal . Gould(1996) B ._
risk (a forest plot). The center of Viiayakumar(1999) T
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with Cochran’s Q test Combined | I
(Q = 178.87, P < 0.001). T T T T T T T

2 5 10 15 25

Summary OR = 13.42 (95% 5 1
CI = 8.05-22.37)

been more evaluated for building up an effective strategy
for suicide prevention than the disease model. The four
personal and social factors included in the present meta-
analyses are also considered to affect each other. A suicide
attempt is reversible, but it is directly connected with the
completed suicide. So it can be put beyond the interactive
limits of the other four factors. This model is also associ-
ated with the primary prevention of depression.

Many suicide victims are considered to be in a depressive
state when they take suicidal action. However, as mentioned
above, depression is mediated by several social factors and
other mental disorders. Chronic alcohol/substance depen-
dence or social isolation, such as divorce or unemployment,
makes a depressive state worse. Furthermore, a worse

QOdds ratio - log scale

depressive state makes persons more likely to abuse alcohol
or illicit drugs, and consequently lead them to divorce or
dismissal. Such a vicious circle should be eliminated if
possible even in the clinical setting. Thus, even clinicians or
co-medical staffs should not be too much concerned about
early detection or treatment of only depression for the
prevention of suicide. They should also examine the
patients’ social backgrounds.

The present meta-analyses using studies by psycholog-
ical autopsy revealed that five representative social and
personal factors were associated with more or less signif-
icantly increased suicidal risk.

The psychological autopsy method involves several
ethical issues [15]. Interviewing subjects who have recently

@ Springer
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Fig. 3 Two models of suicidal ® Disease model (Simple model)
pathway

Depression |====p| Suicide

® Interactive model
Personal factors Social factors
Depression | <G————) Unemployed
+«—p Suicide attempt|==p| Suicide
Substance abuse | (————)| NO spouse or
cohabitant

lost their family member might lead to traumatic, anxiety-
and guilt-provoking situations, and would sometimes thus
be conducted in chaotic conditions. The psychological
autopsy is usually conducted between 3 and 12 months
after the suicide, in order to permit time for bereavement
[15]. Many interviewers make the first approach very
carefully, for example, by letter. However, whether the
timing is right or wrong for contacting a bereaved family,
much depends on the cultural set of values in each country
or ethnic group. For instance, contact with the bereaved
family of suicide victims is considered somewhat taboo in
Japan. Furthermore, the bereaved family often wishes to
conceal the fact that their close relative died by suicide.
This may be the major reason why psychological autopsy
studies have not been conducted in Japan.

Another ethical problem is the belief that the integrity
of the deceased must be respected. This may sometimes
be difficult, especially when the deceased suffered from a
personality disorder or substance dependence. Unfortu-
nately, as mental disorders are sometimes distorted by
prejudiced opinion, these are often great obstacles to
psychological autopsy. This matter also depends much on
the cultural set of values in each country. This problem is
also connected with the later-mentioned “heterogeneity”
among the studies included in the present meta-
analyses.

Limitations

Suicide itself is strongly affected by cultural differences
and value systems. In Christian countries, for example,
suicide is regarded as a sin. On the other hand, in Japan,
suicide has been traditionally glorified in one aspect as
traditional “Bushido.” There are some extremists in spe-
cific new religious groups who endorse suicide as holy

behavior. These differences in sense of value regarding
suicide in various ethnic groups are of course closely
connected with attitudes against suicidal risk factors,
especially social factors [32]. This is a major limitation in
the present meta-analyses in which groups from different
cultures are included, although relatively common risk
factors were selected. Indeed, as mentioned above, the Q
statistics for the assessment of heterogeneity for all the risk
factors proved to be statistically significant.

Another methodological limitation is that the simulta-
neous adjustment for several risk factors that are different
in each study is impossible in meta-analysis. As mentioned
above, several suicidal risk factors interact with one
another, as seen in the example of alcohol dependence and
depression, and the interactive model has been evaluated
for building an effective strategy for suicide prevention. A
statistically more adequate method, such as pooled analysis
combining the original data, may be necessary for solving
this problem. Furthermore, we had no choice but to neglect
the original matching sampling of case-control design
because only crude ORs calculated from 2 x 2 cross tables
can be synthesized by meta-analyses. In this regard, the
used effects in our meta-analyses may be somewhat dis-
torted compared with the original ones and, therefore,
should be carefully interpreted.

In the present study, sub-analyses for the specific pop-
ulation such as male or female, young or elderly did not
show a clear association between relevant risk factors and
suicide. A key reason is that the data available on these
sub-groups were too few to obtain conclusive results.
However, effects of some risk factors are obviously dif-
ferent according to the target population. For example, it is
probable that socio-economic factors such as unemploy-
ment status may not cause stress in elderly people. On the
other hand, the complex of somatic and mood disorders
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may be a critical problem in the elderly because the inci-
dence rate of somatic disorders increases as they grow old
[44].

Finally, there may be some studies that could not be
characterized by the keywords used in the present study,
but conducted with designs similar to psychological
autopsy studies. Because “psychological autopsy” is a
special technical term, it actually reduces the number of
relevant articles searched by keywords. This means that
some biases may be included in the process of study
selection. Furthermore, the direction of this selection bias
is unclear.

Future direction

In spite of the above-mentioned limitations, the present
results for each risk factor suggested the importance of
identifying a high-risk group in light of the interactive
effects of several risk factors. Among the five risk factors
included in the present study, depression and previous
suicidal attempt or deliberate self harm behavior are most
strongly associated with suicide. These factors are closely
connected with one another. Persons with both depression
and previous suicidal attempt must be regarded as the
highest risk group, and sufficient medical and social care
should be supplied. They are easily regarded as a high-risk
group in the medical setting. However, the effects of other
environmental factors also should not be overlooked.
Adequate family or social support may relieve the suicide
risk in those people. An intervention study in a Japanese
rural area with a high suicide rate suggested that the
establishment of social capital is most important for suicide
prevention [45]. Social capital means attachments to the
community and relationships of mutual trust among people
by reinforcing the network system among persons or
groups in the community. Social isolation caused by
divorce or unemployment is the very opposite of complete
social capital.

The results of present meta-analyses suggested that
both personal and social factors were associated with
suicidal risk. This means a comprehensive approach is
necessary for effective suicide prevention, but one must
never underestimate the importance of secondary pre-
vention of depression. Surely, depression is observed in
many persons who commit suicide. Conventional and
useful screening methods for depression are required
especially in the clinical setting of community or work-
place [46]. However, at the same time, the comprehensive
viewpoint should not be downplayed in the public-health
setting. Of course, this comprehensive (interactive) model
works well for the prevention of suicide on the condition
that the adequate model for each specific population, e.g.,
young or old, male or female, is established. Social and

@ Springer

cultural factors may be underlying gender differences in
the suicide rate; the rate for men is higher than women in
many countries [47].

In this regard, a suitable prevention model among
clinically specific populations, such as those with schizo-
phrenia, should also be made. As mentioned in the
“Methods” section, patients with schizophrenia are very
few in the general controls. It is clinically more significant
to clarify which factors, e.g., some specific symptoms or
social factors, are associated with suicidal risk in patients
with schizophrenia rather than verifying that schizophrenia
itself is a risk factors for suicide. Factors related to suicidal
risk in such a specific population can be extracted by using
controls with the same diagnosis but without completed
suicide or suicide attempt. For instance, symptoms related
to suicide in patients with a major depressive disorder were
revealed by comparing the patients of suicide victims with
living patients as controls [48].

In the present Japanese circumstances, the success or
failure of the establishment of the social capital depends
heavily on the characteristics of the communities on
which the social network can be developed. Establishment
of the universal methodology is also needed. Furthermore,
as mentioned in the “Limitations” section, suicide itself
and its risk factors are strongly affected by the cultural
mindset. To obtain the exact evidence, psychological
autopsy studies in Japan should be conducted with careful
consideration of the characteristics of Japanese culture.
Needless to say, such studies must also be accompanied
by due ethical considerations for suicide victims and
bereaved families.

Appendix

Members of the Stress Research Group of the Japanese
Society for Hygiene (in alphabetical order)

Noboru Iwata (Department of Clinical Psychology,
Faculty of Psychological Science, Hiroshima International
University)

Norito Kawakami (Department of Mental Health,
School of Health Science and Nursing, Graduate School of
Medicine, The University of Tokyo)

Fumio Kobayashi (Department of Health and Psycho-
social Medicine, Aichi Medical University)

Hidefumi Oga (National Institute of Health and
Nutrition)

Teruichi Shimomitsu (Department of Preventive Medi-
cine and Public Health, Tokyo Medical University)

Akizumi Tsutsumi (Occupational Training Center,
University of Occupational and Environmental Health)

Kouichi Yoshimasu (Department of Hygiene, School of
Medicine, Wakayama Medical University)



Environ Health Prev Med (2008) 13:243-256

255

References

1.

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Takahashi Y. Guideline for suicide prevention of UN/WHO. In:
STOP! Suicide. Tokyo, Kaimeisha, 2006. pp 18-31. (Article in
Japanese)

. Sechter D, Bonin B, Bertschy G, Vandel S, Bizouard P. Predic-

tion of suicide risk. Encephale. 1991;17:361-4.

. Hall RC, Platt DE, Hall RC. Suicide risk assessment: a review of

risk factors for suicide in 100 patients who made severe suicide
attempts. Evaluation of suicide risk in a time of managed care.
Psychosomatics. 1999;40:18-27.

. Aihara H, Iki M. An ecological study of the relations between the

recent high suicide rates and economic and demographic factors
in Japan. J Epidemiol. 2003;13:56-61.

. Nishi N, Kurosawa M, Nohara M, Oguri S, Chida F, Otsuka K,

et al. Knowledge of and attitude toward suicide and depression
among Japanese in municipalities with high suicide rates. J Ep-
idemiol. 2005;15:48-55.

. Fushimi M, Sugawara J, Shimizu T. Suicide patterns and char-

acteristics in  AKkita, Neurosci.

2005;59:296-302.

Japan. Psychiatry Clin

. Awata S, Seki T, Koizumi Y, Sato S, Hozawa A, Omori K, et al.

Factors associated with suicidal ideation in an elderly urban
Japanese population: a community-based, cross-sectional study.
Psychiatry Clin Neurosci. 2005;59:327-36.

. Fujioka S, Abe S, Hiraiwa K. Lifetime social, psychological and

physical background of suicides-research on the number of sui-
cides during a year in Fukushima Prefecture (Article in Japanese).
Seishin Shinkeigaku Zasshi. 2004;106:17-31.

. Kaplan HI, Sadock BJ. Suicide. In: Kaplan HI, Sadock BIJ,

editors. Synopsis of psychiatry. 8th edn. Baltimore: Lippincott
Williams & Wilkins; 1998. pp 864-72.

DerSimonian R, Laird N. Meta-analysis in clinical trials. Control
Clin Trials. 1986;7:177-88.

Cochran WG. The combination of estimates from different
experiments. Biometrics. 1954;10:101-29.

Whitehead A, Whitehead J. A general parametric approach to
the meta-analysis of randomized clinical trials. Stat Med. 1991;
10:1665-7.

. Begg CB, Mazumdar M. Operating characteristics of a rank cor-

relation test for publication bias. Biometrics. 1994;50:1088-101.
Sutton AJ, Duval SJ, Tweedie RL, et al. Empirical assessment of
effect of publication bias on meta-analyses. BMJ. 2000;320:1574-7.
Isometsd ET. Psychological autopsy studies-a review. Eur Psy-
chiatry. 2001;16:379-85.

Lesage AD, Boyer R, Grunberg F, Vanier C, Morissette R,
Menard-Buteau C, et al. Suicide and mental disorders: a case-
control study of young men. Am J Psychiatry. 1994;151:1063-8.
Gould MS, Fisher P, Parides M, Flory M, Shaffer D. Psychosocial
risk factors of child and adolescent completed suicide. Arch Gen
Psychiatry. 1996;53:1155-62.

Brent DA, Baugher M, Bridge J, Chen T, Chiappetta L. Age- and
sex-related risk factors for adolescent suicide. ] Am Acad Child
Adolesc Psychiatry. 1999;38:1497-505.

Vijayakumar L, Rajkumar S. Are risk factors for suicide universal? A
case-control study in India. Acta Psychiatr Scand. 1999;99:407-11.
Appleby L, Cooper J, Amos T, Faragher B. Psychological
autopsy study of suicides by people aged under 35. Br J Psy-
chiatry. 1999;175:168-74.

Foster T, Gillespie K, McClelland R, Patterson C. Risk factors for
suicide independent of DSM-III-R Axis I disorder. Br J Psychi-
atry. 1999;175:175-9.

Houston K, Hawton K, Shepperd R. Suicide in young people aged
15-24: a psychological autopsy study. J Affect Disord. 2001;
63:159-70.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Wearn M, Runeson BS, Allebeck P, Beskow J, Rubenowitz E,
Skoog I, et al. Mental disorder in elderly suicides: a case-control
study. Am J Psychiatry. 2002;159:450-5.

Owens C, Booth N, Briscoe M, Lawrence C, Lloyd K. Suicide
outside the care of mental health service. Crisis. 2003;24:113-21.
Zhang J, Conwell Y, Zhou L, Jiang C. Culture, risk factors and
suicide in rural China: a psychological autopsy case control
study. Acta Psychiatr Scand. 2004;110:430-7.

Gururaj G, Isaac MK, Subbakrishna DK, Ranjani R. Risk factors
for completed suicide: a case-control study from Bangalore,
India. Inj Control Saf Promot. 2004;11:183-91.

Preville M, Hebert R, Boyer R, Bravo G, Seguin M. Physical
health and mental disorder in elderly suicide: a case-control
study. Aging Ment Health. 2005;9:576-84.

Schneider B, Schnabel A, Webner B, Frolich L, Maurer K,
Wetterling T. Nicotine use in suicide: a case-control study. Eur
Psychiatry. 2005;20:129-36.

Kodlves K, Virnik A, Tooding LM, Wasserman D. The role of
alcohol in suicide: a case-control psychological autopsy study.
Psychol Med. 2006;36:923-30.

Chen EYH, Chan WSC, Wong PWC, Chan SSM, Chan CLW,
Law YW, et al. Suicide in Hong Kong: a case-control psycho-
logical autopsy study. Psychol Med. 2006;36:815-25.

Zonda T. One-hundred cases of suicide in Budapest. A case—
controlled psychological autopsy study. Crisis. 2006;27:125-9.
Cavanagh JTO, Carson AJ, Sharpe M, Lawrie SM. Psychological
autopsy studies of suicide: a systematic review. Psychol Med.
2006;33:395-405.

Harwood D, Hawton K, Hope T, Jacoby R. Psychiatric disorder
and personality factors associated with suicide in older people:
a descriptive and case-control study. Int J Geriatr Psychiatry.
2001;16:155-65.

Hawton K, Simkin S, Rue J, Haw C, Barbour F, Clements A,
et al. Suicide in female nurses in England and Wales. Psychol
Med. 2002;32:239-50.

Phillips MR, Yang G, Zhang Y, Wang L, Ji H, Zhou M. Risk
factors for suicide in China: a national case-control psychological
autopsy study. Lancet. 2002;360:1728-36.

Chiu HFK, Yip PSF, Chi I, Chan S, Tsoh J, Kwan CW, et al.
Elderly suicide in Hong Kong-a case-controlled psychological
autopsy study. Acta Psychiatr Scand. 2004;109:299-305.
Malmberg A, Hawton K, Simkin S. A study of suicide in farmers
in England and Wales. J Psychosom Res. 1997;43:107-11.
Cheng ATA, Chen THH, Chen CC, Jenkins R. Psychosocial and
psychiatric risk factors for suicide. BrJ Psychiatry. 2000;177:360-5.
Duberstein PR, Conwell Y, Conner KR, Eberly S, Caine ED.
Suicide at 50 years of age and older: perceived physical illness,
family discord and financial strain. Psychol Med. 2004;34:137—-46.
Kolves K, Virnik A, Schneider B, Fritze J, Allik J. Recent life
events and suicide: a case-control study in Tallinn and Frankfurt.
Soc Sci Med. 2006;62:2887-96.

Harwood DM, Hawton K, Hope T, Harriss L, Jacoby R. Life
problems and physical illness as risk factors for suicide in older
people: a descriptive and case-control study. Psychol Med. 2006;
36:1265-74.

Takahashi Y. Risk factors of suicide. In: Suicide Risk. Tokyo:
Kongo Press; 2006. pp 44-61. (Article in Japanese).

Motohashi Y. Suicide prevention strategies in Finland. In: STOP!
Suicide. Tokyo: Kaimeisha; 2006. pp 93-121. (Article in
Japanese).

Suominen K, Henriksson M, Isometsd E, Conwell Y, Heild H,
Lonnqvist J. Nursing home suicides-a psychological autopsy
study. Int J Geriatr Psychiatry. 2003;18:1095-101.

Motohashi Y. Suicide prevention strategies in Japan. In: STOP!
Suicide. Tokyo: Kaimeisha; 2006. pp 70-92. (Article in
Japanese).

@ Springer



256 Environ Health Prev Med (2008) 13:243-256

46. Nakao M, Takeuchi T. The suicide epidemic in Japan and strat- 48. McGirr A, Renaud J, Seguin M, Alda M, Benkelfat C, Lesage A,

egies of depression screening for its prevention. Bull World et al. An examination of DSM-IV depressive symptoms and risk
Health Organ. 2006;84:492-3. for suicide completion in major depressive disorder. J Affect
47. Moller-Leimkiihler AM. The gender gap in suicide and premature Disord. 2007;97:203-9.

death or: why are men so vulnerable? Eur Arch Psychiatry Clin
Neurosci. 2003;253:1-8.

@ Springer



	Suicidal risk factors and completed suicide: �meta-analyses based on psychological autopsy studies
	Abstract
	Introduction
	Methods
	Identification and selection of relevant studies
	Data extraction and assessment of study quality
	Meta-analysis

	Results
	Substance (alcohol)-related disorders
	Depressive disorders (including any mood disorders)
	Marital status
	Employment status
	Previous suicide attempt or deliberate self-harm

	Discussion
	Limitations
	Future direction

	Appendix
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


