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psychosocial and economic variables, as described
below, which were assumed to influence the rapid
increase in suicide in Japan after 1998.

1. Sociodemographic variables

Sociodemographic variables included questions con-
cerning the subjects’ sex, age, educational history,
employment, and marital status.

2. Medical variables

Medical variables included questions concerning the
subjects’ lifetime and recent histories of physical dis-
eases, mental health problems, medical and psychi-
atric treatments, and suicidal behavior. Additionally,
we asked whether subjects were under the influence
of any psychoactive substances at the time of death,
such as alcohol or psychotropic drugs.

3. Psychosocial variables

Psychosocial variables examined the subjects’ social
environment and life events. Such items included the
subjects’ family size, marital status, experience of
physical, sexual and psychological abuse, separation
from parents in childhood, job history and unman-
ageable debt.

4. Psychiatric diagnosis
In the current study, the DSM-IV psychiatric diag-
noses before death were clinically estimated by a psy-
chiatrist who was one of the two local investigators,
referring to the Japanese version of the structured
interview schedule for psychological autopsy studies.
To develop a Japanese version of the structured
interview assessment tool used in a previous Chinese
psychological autopsy study, we translated the ques-
tions and adapted descriptions of the Structured
Clinical Interview for DSM-IV Axis I Disorders and
the World Health Organization Composite Interna-
tional Diagnostic Interview to generate diagnoses at
the time of death. Furthermore, we applied a dual
diagnosis when the diagnoses corresponded to the
DSM-IV criteria; that is, a subject may have had more
than one mental disorder.

5. Characteristics of psychiatric treatment

Informants were asked about the content of the
subjects’ psychiatric treatment (pharmacotherapy,
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hospitalization to a psychiatric ward, duration of psy-
chiatric treatment, and the date of final consultation
before the death) in cases where there was a history of
psychiatric treatment within 1 year of death.

Statistical analysis

We examined differences in psychosocial and psychi-
atric characteristics between suicide completers with
and without histories of psychiatric treatment within
the year prior to death, thus our subjects were divided
into two groups, the treatment group (n=38) and
the untreated group (n = 38).

Sociodemographic, psychosocial, medical, and
psychiatric variables were compared between groups.
For the classification of life-stage, the Cabinet Office
of Japan classified ‘adults’ as being between 30 and
64 years.” However, this range of adulthood is too
wide for analysis of detailed suicidal factors. There-
fore, in this study, we used three age groups (youth
=39, middle-aged 40-59, elderly =60) for analysis.

Statistical analyses were performed using Predictive
Analytic Software, Version 17.0 (spss Inc, Chicago, IL,
USA). We compared differences between groups
using Fisher's exact test for qualitative variables, and
Student’s t-tests for continuous variables.

RESULTS

1. Sociodemographic, medical, and
psychosocial characteristics

Table 1 compares sociodemographic, medical, and
psychosocial characteristics between suicide compl-
eters with and without a history of psychiatric treat-
ment within the year prior to the death.

Of the subjects, 50% (38 cases) had a history of
psychiatric treatment within a year prior to death.
On sociodemographic characteristics, a significantly
higher proportion of women was found in the
treatment group than the untreated group (P < 0.01).
The treatment group (mean age 36.8 years [SD =
13.9]) was significantly younger compared with the
untreated group (mean age 46.3 years [SD =17.2])
(P<0.01). The youth group, who were aged
=39 years, accounted for the largest portion of the
suicides under a psychiatric treatment before death
(65.8%).

On medical characteristics, no significant differ-
ences were found in the history of physical disease or
contact with medical professionals within a year prior
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Table 1. Sociodemographic, medical, and psychosocial characteristics of suicide completers with and without psychiatric treat-

ment within a year prior to death n=76

Sociodemographic Sex**

Treatment Untreated
group group
n=38 n=38

characteristics Male 22 (57.9%) 33 (86.8%)
Female 16 (42.1%) 5 (13.2%)
Mean age** 36.8 (SD 13.9) 46.3 (SD 17.2)
Age group*
Youth (=39) 25 (65.8%) 14 (36.8%)
Middle (40-59) 11 (28.9%) 15 (39.5%)
Aged (=60) 2 (5.3%) 9 (23.7%)
Employed 21 (55.3%) 27 (71.1%)
Medical Serious physical disease during the year prior to death 9 (23.7%) 8 (21.1%)

characteristics ~ Contact with medical professional during the year prior to death 24 (63.2%) 30 (78.9%)
Mean days between last consultation and the death (day)* 17.2 (SD 43.2) 51.3 (SD 73.5)
Aware of bad physical condition continuing over a week 22 (57.9%) 21 (55.3%)
1 month prior to death
Contact with medical professionals to such a physical sickness** 20/22 (90.9%) 10/21 (47.6%)
Had the family doctor** 30 (78.9%) 17 (44.7%)
Help-seeking behavior for mental health problems*** 38 (100.0%) 4 {10.5%)
Drug overdose at the time of death** 22 (57.9%) 10 (26.3%)
Prescription medicine: psychotropic drugs* ** 19 (50.0%) 2 (5.3%)
(The following choices were multiple answer)
Sleeping drug*** 15 2
Antipsychotic drug* 7 0
Stabilizer* 6 0
Antidepressive drug* * 8 0
Alcohol 7 (18.4%) 4 (10.5%)
Other toxic substance 1 (2.6%) 5 (13.2%)
Experiences of self-harming behavior and non-fatal attempted suicide* * 20 (52.6%) 7 (18.4%)
Experiences of suicide or suicidal behavior by relatives or acquaintances 26 (68.4%) 22 (57.9%)
Psychosocial Average household size 3.0 (SD 1.2) 2.8 (SD 1.2)
characteristics ~ Childhood abuse histories 7 (18.4%) 3 (7.9%)
Experience of marriage* * 17 (44.7%) 29 (76.3%)
Experience of divorce 1 year prior to death 1 (2.6%) 5 (13.2%)
Childhood experiences of separation from the parents 8 (21.1%) 6 (15.8%)
Job change during the year prior to death 9 (23.7%) 4 (10.5%)
Administrative leave during the year prior to death 6 (15.8%) 3 (7.9%)
Unmanageable debt during the year prior to death* 4 (10.5%) 13 (34.2%)

*P<0.05, **P<0.01, ***P<0.001.

to death between groups. In both groups, more than
half (the treatment group, 57.9%; the untreated
group, 55.3%) of subjects had been aware of a poor
physical condition continuing for over a week
1 month prior to death. While over 90% of subjects
in the treatment group had contact with medical pro-
fessionals for consultation about physical sickness,
less than 50% of cases in the untreated group had
direct contact with medical professionals (P < 0.01).

A significant difference was found in the rate of
overdose with psychotropic drugs at the time of death
between the two groups (P < 0.001). The treatment
group more frequently overdosed with prescribed
psychotropic drugs as part of their treatment at the
time of death, compared with the untreated group,
although overdose was not necessarily the fatal
method of suicide. We found a particularly strong
tendency for prescription misuse in relatively young
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subjects in the treatment group (P < 0.05) (data not
shown). The treatment group also exhibited signifi-
cantly more experience of self-harming behavior and
non-fatal suicide attempts before death (P < 0.01).
On psychosocial characteristics, significant differ-
ences were found between groups regarding marriage
and financial difficulties in the year prior to death. A
higher proportion of the untreated group experienced
marriage (76.3% vs 44.7% in the untreated and treat-
ment groups, respectively; P <0.01). In addition, a
higher proportion of the untreated group experienced
financial difficulties during the year prior to death
(34.2% vs 10.5% in the untreated and treatment
groups, respectively; P < 0.05). In contrast, no signifi-
cant differences between groups were found in family
size, abuse history, separation from parents in child-
hood, or experiences of divorce or job change or
suspension from work, in the year prior to death.

2. Association between DSM-IV mental
disorders and suicide

Table 2 compares psychiatric diagnoses between
the treatment and untreated groups. Two cases
were excluded from this analysis due to insufficient
information.

The results revealed that 66 cases (89.2%) of all
subjects were estimated to fit a diagnosis of a mental
disorder at the time of the death. The most fre-
quently estimated diagnosis was mood disorder,
accounting for 63.5% of all subjects. A significant
difference was found in the proportion of the
suicide completers diagnosed with schizophrenia
and adjustment disorder between the treatment and
untreated groups (P <0.05). Schizophrenia was
found to be more common in the treatment group,
while adjustment disorder was more common in the
untreated group.

3. Characteristics of psychiatric treatment

Table 3 shows the characteristics of the psychiatric
treatment received by the 38 cases in the treatment
group.

Regarding the period between final consultation
and suicide, 17 cases {44.7%) consulted a psychiatrist
within 5 days (including during hospitalization)
before suicide, and 18 cases (47.4%) sought a con-
sultation within 1 month. The mean period from
final consultation to suicide was 21.3 days (SD =
53.7). Regarding duration of psychiatric treatment,
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25 cases (65.7%) received continuing psychiatric
treatment for longer than 1 year. Thirty cases (78.9%)
received continuing psychiatric treatment during
the year prior to death, while eight cases (21.1%)
received interrupted psychiatric treatment or discon-
tinued psychiatric pharmacotherapy. Additionally,
seven cases (18.4%) had an experience of hospital-
ization to a psychiatric ward within the year prior to
death.

4. Analysis of sex differences in the
treatment group

Table 4 presents a comparison of the data between
both sexes in the treatment group.

Female suicide completers receiving psychiatric
treatment were significantly younger than men in the
same group (30.1years [SD=12.3] vs 41.7 years
[SD = 13.1]). Approximately 90% of the female treat-
ment group was classified into the youth age group
(younger than 30 years of age), whereas the compo-
nent ratio of the youth group in women was almost
equal to that of the middle-aged group in men.

No significant differences were found in the rate of
overdose involving psychotropic drugs at the time of
death between sexes in the treatment group.
However, a marked sex difference was found in the
experience of self-harming behavior and non-fatal
suicide attempts before death in the treatment group
(P <0.01): a history of self-destructive behavior was
more common among female subjects.

DISCUSSION

1. Histories of psychiatric treatment and
mental disorders in the suicides

Approximately 90% of our subjects were estimated to
have suffered from a mental disorder immediately
prior to suicide, and half of them had a history of
psychiatric treatment within a year before death. Our
findings regarding the prevalence of mental disorders
in suicide completers are largely consistent with the
results of previous studies conducted in Japan and
elsewhere >!?

On the other hand, the rate of psychiatric treat-
ment history in suicide completers in our study is
higher than that reported in previous studies in
Western countries, none of which reported a rate
exceeding 40%.">'* This discrepancy may be related
to the small sample size and biased sample represen-
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Table 2. Association between DSM-IV mental disorders and suicide n = 74"#

Psychiatric diagnosis (DSM-IV classification)*

Disorders usually first diagnosed in infancy, childhood, or adolescence

Pervasive developmental disorders
Mental retardation

Delirium, dementia, and amnestic and other cognitive disorders

Dementia
Substance-related disorders®
Alcohol-related disorders
Alcohol dependence
Alcohol abuse
Drug-related disorders
Drug dependence
Nicotine dependence
Psychotic disorders*
Schizophrenia*
Mood disorders?
Major depressive disorder
Dysthymic disorder
Bipolar I disorder
Bipolar II disorder
Anxiety disorders'”
Generalized anxiety disorder
Obsessive—compulsive disorder
Panic disorder
Somatization disorder
Hypochondriasis
Dissociative amnesia
Eating disorders
Anorexia nervosa
Bulimia nervosa
Impulse-control disorders not elsewhere classified
Pathological gambling
Adjustment disorders*
Personality disorders

Treatment group Untreated group

n=37 n=37

36 (97.3%) 30 (81.8%)
2 (5.4%) 0
1 (2.7%) 0
1 (2.7%) 0
1 (2.7%) 0
1 (2.7%) 0
6 (16.2%) 9 (24.3%)
4 (10.8%) 9 (24.3%)
3 (8.1%) 6 (16.2%)
1 (2.7%) 3 (8.1%)
2 (5.4%) 1 (2.7%)
2 (5.4%) 0
0 1 (2.7%)
7 (18.9%) 0
7 (18.9%) 0

27 (73.0%)
21 (56.8%)

20 (54.1%)
18 (48.6%)

8 (21.6%) 5 (13.5%)
2 (5.4%) 0
1(2.7%) 1 (2.7%)
7 (18.9%) 4 (10.8%)
5 (13.5%) 3 (8.1%)
2 (5.4%) 0

1 (2.7%) 2 (5.4%)
0 1(2.7%)
0 1(2.7%)
1 (2.7%) 0
1(2.7%) 2 (5.4%)
1 (2.7%) 1(2.7%)
0 1(2.7%)
0 ' 3 (8.1%)
0 3 (8.1%)
0 6 (16.2%)
4 (10.8%) 3 (8.1%)

*P < 0.05.

"Because diagnoses of psychiatrists were not attached, the two cases were excluded from the analysis.

*A subject may have more than one mental disorder.

SIn Substance-Related Disorders, one subject had two diagnoses of Alcohol Dependence and Nicotine Dependence.
9In Mood Disorders, nine subjects had two diagnoses of Major Depressive Disorder and Dysthymic Disorder.
"In Anxiety Disorders, two subjects had two diagnoses of Generalized Anxiety Disorder and Panic Disorder.

tation of our study, as well as some institutional
differences, including differences in the medical
insurance and general practitioner systems between
Japan and Western countries.

However, it cannot be disregarded that our find-
ings are consistent with two previous studies con-
ducted in Japan. One psychological autopsy study

conducted in Tokyo reported that 46% of suicide
completers had been receiving psychiatric treatment
at the time of death.” In another study, Tokyo Met-
ropolitan Government reported that 54% of the
suicide completers had consulted a psychiatrist
within 2 weeks prior to death.'® It should be noted
that both of these studies were conducted in Tokyo.

© 2012 The Authors
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Table 3. Characteristics of psychiatric treatment during the year prior to death n= 38

Period from the final consultation to suicide
Within 5 days (hospitalized patients are included)
Within 1 month
Within 3 months
Unknown

Mean day of the period from the final consultation to suicide (days)

Duration of psychiatric treatment
Initial consultation only
Less than 1 year
1-5 years
More than 5 years
Unknown
Medication during the year prior to death

Treatment interruptions and/or drug discontinuation during the year

prior to death
Therapeutic effect during the year prior to death
Improved
Stable
Unchanged
Got worse
Unknown

Hospitalization to a psychiatric ward during the year prior to death

Whole Men Women
n=38 n=22 n=16
17 (44.7%) 11 (50.0%) 6 (37.5%)

18 (47.4%) 8 (36.4%) 10 (62.5%)
2 (5.3%) 2 (9.1%) 0
1 (2.6%) 1 (4.5%) 0

213 (SD=53.7) 30.1 (SD=70.6) 10.0 (SD=10.5)

2 (5.3%) 1 (4.5%) 1 (6.3%)
5 (13.2%) 3 (13.6%) 2 (12.5%)
11 (28.9%) 4 (18.2%) 7 (43.8%)
14 (36.8%) 11 (50.0%) 3 (18.8%)
6 (15.8%) 3 (13.6%) 3 (18.8%)
30 (78.9%) 18 (81.8%) 12 (75.0%)
8 (21.1%) 5 (22.7%) 3 (18.8%)
10 (26.3%) 6 (27.3%) 4 (25.0%)
2 (5.3%) 0 2 (12.5%)
7 (18.4%) 5 (22.7%) 2 (12.5%)
17 (44.7%) 10 (45.5%) 7 (43.8%)
2 (5.3%) 1 (4.5%) 1 (6.3%)
7 (18.4%) 2 (9.1%) 3 (18.8%)

We speculate that the present findings may reflect
the particular characteristics of suicide completers in
the populated area in Japan, as both samples of our
study and the two previous studies were biased to
those in the populated area, including Tokyo. In
Japan, the number of psychiatric clinics in big cities
has increased in recent years, almost doubling in the
metropolitan area in the past decade or so.” Qur
findings may indicate that accessibility to psychiatric
treatment has improved in the populated area in
Japan.

Incidentally, the distribution of mental disorder
diagnosis in our sample was at least partially consis-
tent with reports from other countries. However, the
proportion of mood disorders and schizophrenia in
our study was slightly higher than those in several
Western studies, while the proportions of substance-
related disorders and personality disorders were rela-
tively low compared with the other countries.’ On
the basis of the current data, we cannot draw firm
conclusions about whether the subtle differences in
diagnostic distribution were caused by differences in
national characteristics or psychiatrists’ diagnostic
abilities.

© 2012 The Authors

2. Characteristics of suicides within 1 year of
contact with mental health professionals

The results of the present study revealed that age at
the time of death was significantly lower in the treat-
ment group than the untreated group. This may be
largely explained by reduced hesitation among
younger people to consult psychiatrists, related to the
recent implementation of education directed towards
reducing stigma.®

The estimation of psychiatric diagnoses of suicide
completers revealed that individuals in the treatment
group were more frequently diagnosed with schizo-
phrenia compared to the untreated group. In addi-
tion to disorders related to depression and alcohol
use, schizophrenia is reported to be closely related to
suicide,®?° raising the suicide risk more than eight
times.?!

Nevertheless, predicting suicide among schizo-
phrenic patients remains extremely difficult. Previous
studies reported that approximately 90% of suicide
completers with schizophrenia were receiving psychi-
atric treatment at the time of death.” This suggests
that routinely assessing suicide risk among schizo-
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Table 4. Comparison between men and women in psychiatric treatment group n = 38

Men Women
n=22 n=16

Sociodemographic Mean age (years)** 41.7 (SD 13.1) 30.1 (SD 12.3)
data Age group*
Youth (=39) 11 (50.0%) 14 (87.5%)
Middle (40-59) 10 (45.5%) 1 (6.3%)
Aged (=60) 1 (4.5%) 1 (6.3%)
Employed 15 (68.2%) 6 (37.5%)
Medical data Drug overdose at the time of the death 14 (63.6%) 8 (50.0%)
Prescription medicine: psychotropic drugs 12 (54.5%) 7 (43.8%)
(The following choices were multiple answer)
Sleeping drug 9 (40.9%) 6 (37.5%)
Antipsychotic drug 4 (18.2%) 3 (18.8%)
Stabilizer 5 (22.7%) 1 (6.3%)
Antidepressive drug 4 (18.2%) 4 (25.0%)
Experiences of self-harming behavior and non-fatal 7 (31.8%) 13 (81.3%)
attempted suicide**
Psychosocial data Experience of marriage 13 (59.1%) 4 (25.0%)
Job change during the year prior to death 4 (18.2%) 5(31.1%)
Administrative leave during the year prior to death 5 (22.7%) 1 (6.3%)
Unmanageable debt during the year prior to death* 4 (18.2%) 0
Psychiatric diagnosist Substance-related disorders 5 (22.7%) 1 (6.7%)
Schizophrenia 4 (18.2%) 3 (20.0%)
Mood disorders 15 (68.2%) 12 (80.0%)
Anxiety disorders 5 (22.7%) 2 (13.3%)
Personality disorders 3 (13.6%) 2 (13.3%)

*P<0.05,**P<0.01.
tA subject may have more than one mental disorder.

phrenic patients may be required for suicide preven-
tion, even if the psychiatric symptoms appear stable
and under control.

On the other hand, the present results revealed that
untreated suicide completers were more frequently
diagnosed with adjustment disorder than those that
were treated. Suicide completers in the untreated
group were found to more frequently suffer from
social problems, such as unemployment or economic
distress, compared to those in the treatment group,
indicating that the mental health problems resulting
in suicide in these cases might have been connected
with social difficulties. Consequently, the mental
health status of untreated suicide completers before
suicide may be more frequently diagnosed as an
adjustment disorder.

In the present study, over half of the suicide com-
pleters in the treatment group overdosed on psycho-
tropic drugs that were prescribed by a psychiatrist as

part of their treatment at the time of death. Overdos-
ing on psychotropic drugs is a less-lethal method of
self-injury relative to hanging or jumping from a
height.” However, the pharmacological effects of
overdose with psychotropic drugs may cause disinhi-
bition and an increase in impulsive behavior, pro-
moting other fatal suicidal behavior.>* Our findings
suggest that psychiatrists should prescribe psychotro-
pic drugs more carefully to young patients.
Additionally, a disproportionate number of women
in the treatment group had histories of self-harm and
attempted suicide. These self-destructive behaviors are
well known as important risk factors for suicide. Estab-
lishing an assessment of suicide risk in young female
patients engaging in non-lethal self-harming behav-
jior, and developing treatment systems for young
women may be important in psychiatric practice,
although such patients are likely to elicit negative
reactions from mental health professionals.??¢
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In our study, approximately 90% of suicide com-
pleters who received psychiatric treatment had con-
sulted a psychiatrist in the month before suicide, and
many cases in the treatment group were receiving
regular psychiatric pharmacotherapy. These results
suggest that an additional psychosocial intervention
or support may be required as well as pharma-
cotherapy, to control the abuse of prescribed-
psychotropic drugs and prevent such patients from
committing suicide.

3. Problems and suggestions for
suicide prevention

The most important finding of the present study was
that suicide completers receiving psychiatric treat-
ment were typically aged in their 20s and 30s. In
Japan, recent countermeasures for suicide prevention
have included education focusing on reducing the
stigma associated with mental health disorders,
leading to an increase in the rate of psychiatric con-
sultation. However, our findings suggest that neces-
sary strategies are countermeasures for prescribed
drug misuse on young adult patients as well as pro-
motion of psychiatric consultation.

Suicide prevention among young adults with psy-
chiatric treatment provides a future target of suicide
countermeasures in Japan, as the number of suicides
among people in their 20s and 30s has markedly
increased within the current decade, whereas rates of
suicide among middle- and older age groups have
decreased since 2005.° Based on the current findings,
we propose three strategies to prevent young adults
from committing suicide, as follows.

First, a strategy focusing on schizophrenia as well
as depression is required. This proposal has already
been specified in the partial revision of the ‘Compre-
hensive Suicide Prevention Initiative’ (October,
2008), stating a goal of ‘promoting countermeasures
for the high-risk person of suicide with mental disor-
ders other than depression, including schizophrenia,’
although concrete strategies have not been proposed.

Second, a strategy for preventing the abuse of pre-
scribed psychotropic drugs is required. According to
several recent studies, the number of patients trans-
ported to emergency medical units after attempting
suicide by overdosing on psychotropic drugs has
increased steadily in the last several years.” The long-
term prescription of some psychotropic drugs was
permitted by revisions to government policies in
2008 in Japan. We suspect that this change may have
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influenced the increase in rates of abuse and overdose
involving psychotropic drugs, as well as forged pre-
scriptions and illegal acquisition of drugs via the
Internet. The UK government has regulated access to
some over-the-counter drugs (e.g. acetaminophen),
resulting in a decrease in the rate of youth suicides.”®
This suggests that controlling access to drugs that
have the potential to be abused with suicidal intent
may be an effective countermeasure.

Finally, the development of appropriate treatment
for self-harming behavior frequently exhibited by
young female patients is required. According to the
suicide statistics of the National Police Agency, the
history of attempted suicide before death is most
common in cases aged in their 20s, and the rate of
suicide attempts in girls and women is high in all
age groups. Some medical professionals may be
inclined to negatively interpret ‘low-lethality’ self-
harm behaviors, such as overdosing and self-cutting,
as manipulative behaviors. Such attitudes among
medical professionals may result in the underestima-
tion of the suicide risk associated with these behav-
iors. Education focused on overcoming negative
attitudes among medical professionals toward self-
harming patients is required.

4. Limitations

Our study involved four main limitations. First, the
sample size was relatively small. Although cooperat-
ing local government agencies publicized our study
in the catchment community, it was difficult to
recruit the bereaved participating in this study. One
possible reason is that social prejudice against suicide
may have reduced their motivation to participate.
Second, the sample representation may have been
biased, as subjects were limited to suicide completers
whose bereaved consented to participate in our
study, among those who accessed the survivor
support provided by MHWC. We speculate that
bereaved who disapproved of or distrusted psychiat-
ric care for suicides may have been more likely to
participate in our study. Thus, we cannot deny the
possibility the sample constituted a high encounter
rate group. Moreover, suicide completers who had
lived alone were excluded from our sample, and the
information source was limited to only one family
member of the suicide completers. Third, an effect of
recall bias among the bereaved informers cannot be
entirely excluded because of the retrospective data
collection method.
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Finally, our study lacked a control group. However,
the psychosocial characteristics of suicide completers
with access to psychiatric treatment examined in the
present study, who tended to be younger adults,
women, and patients suffering from schizophrenia,
are in accord with the characteristics of the individu-
als reported to be most inclined to undertake help-
seeking behavior.? Accordingly, a comparative study
using a control group consisting of alive individuals
receiving psychiatric treatment is required.

Despite these limitations, the current study is valu-
able in providing the first research in Japan to use a
psychological autopsy method to clarify the clinical
characteristics of suicide completers receiving psychi-
atric treatment before death compared with those
who received no psychiatric treatment. Our findings
may thus be useful for developing suicide prevention
strategies for psychiatric patients. In future, a com-
parative study using a control group matched for age,
sex, and area of residence will be required to identify
risk factors for suicide among individuals receiving
psychiatric treatment.

Conclusion

The present study examined suicide completers
receiving psychiatric treatment within the year prior
to death using a psychological autopsy method. We
found that a relatively high number of young adults
were receiving psychiatric treatment before suicide.
Our results revealed that many of the suicides among
the treatment group involved overdose with psy-
chotropic drugs at the time of death, and prior expe-
rience of self-harm. Additionally, treated cases were
more frequently diagnosed with schizophrenia than
untreated cases. Our findings thus indicate the neces-
sity of revised strategies for suicide prevention in the
future. Detailed investigation of actual suicide situa-
tions involving individuals with schizophrenia, con-
trolling inappropriate access to prescribed drugs, and
education for medical professionals regarding self-
harming behavior may be valuable strategies for
suicide prevention for individuals receiving psychiat-
ric treatment.
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Fushimi et al,, 2005; Hall et al,, 1999; Sechter et al,, 1991; Zhang
et al, 2004), a mental disorder is one of the most important risk
factors (Barraclough et al,, 1974; Cheng, 1995; Tanney, 2000).
Previous psychological autopsy case-control studies have indi-
cated a strong relationship between suicide and mental disor-
ders (Cavanagh et al, 2003; Chen et al, 2006; Kelly and
Mann, 1996). Thus, 60 to 90% of suicide completers had some
kind of mental disorder immediately prior to death
(Arsenault-Lapierre et al, 2004; Cheng et al, 2000; Phillips
et al, 2002). The risk of suicide is high among those with men-
tal disorders, with an estimated 5 to 15-fold increased risk
(Harris and Barraclough, 1997). Previous meta-analyses
reported that specific mental disorders were associated with
a higher risk of suicide, including mood disorders (summary
odds ratio [SOR]=13.4) (Yoshimasu et al, 2008), substance-
related disorders (SOR=5.2) (Yoshimasu et al, 2008), person-
ality disorders (SOR=4.5) (Arsenault-Lapierre et al, 2004),
and psychotic disorders (SOR = 6.6) (Arsenault-Lapierre et al,,
2004). These previous studies have shown that the relative
risk of suicide associated with mental disorders is fairly consis-
tent among countries, including Western countries and Asian
countries such as China and Taiwan (Barraclough et al, 1974;
Cavanagh et al,, 2003; Cheng et al,, 20600). However, only a lim-
ited number of previous studies adjusted for chronic physical
conditions in investigating the association between mental
disorders and suicide (Cheng et al., 2000), although chronic
physical conditions are also known to be risk factors for suicide
(Chynoweth et al, 1980; Conwell et al, 2000) and chronic
physical conditions are often comorbid with mental disorders
(Prince et al, 2007).

In Japan, two previous prospective studies have also
shown that depressive disorders (Takahashi et al,, 1998) or
depressive symptoms (Tamakoshi et al., 2000) were associat-
ed with about a ten-fold higher risk of suicide. However, the
association of suicide with a broad range of mental disorders
other than depression in Japan is still not clear. There is a pos-
sibility that the suicidal risk factors may be different between
countries and cultures. First, prevalences of mental disorders
are much lower among Asian countries such as Japan and
China than among Western countries (Demyttenaere et al.,
2004). In addition, the degree of the contribution of mental
disorders to current suicide phenomena in Japan after its
drastic increase in 1998 is not clear, although it is believed
that the increase was triggered largely by the economic
recession (Motohashi, 2001). It would be useful for develop-
ing uicide prevention programs to know if mental disorders
are associated with suicide more or less strongly in Japan's
current situation.

The purpose of the present study is to identify the
strength of association between mental disorders and suicide
during this period of increased suicide rate (here, specifically,
the years 2006-2009) in Japan, by using a case-control study
design with psychological autopsy. This was the first
nationwide case—control study in Japan on the association
between mental disorders and suicide using psychological
autopsy. We compared prevalences of selected mental
disorders prior to death (or at survey) diagnosed using a
semi-structured interview between 49 suicide cases and
145 gender-, age- and municipality-matched living-controls
in different areas of Japan, adjusting for serious chronic
physical conditions.

2. Subjects and methods
2.1. Subjects

2.1.1. Suicide cases

The suicide group consisted of those who had died by
suicide from January 2006 to December 2009, whose bereaved
consulted the prefectural Mental Health Welfare Centers
(MHW(Cs) to seek support, and any of whose family members
consented to participate in the study. As of December 2009,
we had collected information on 52 Japanese suicide cases
from 54 MHWCs. These cases were reported from diverse
areas of Japan including: Hokkaido and Tohoku (n=7;
18.4%), Kanto-Shinetsu (n=16; 32.7%), Tokai-Hokuriku and
Kinki (n=17; 34.7%), Chugoku and Shikoku (n=4; 8.1%),
and Kyushu and Okinawa (n=3; 6.0%).

2.1.2. Controls

Controls were living community residents matched to
suicide cases by gender, age (five-year age groups), and munic-
ipality. For each case, up to 15 controls were randomly selected
from the population registry, hoping that at least 3 matched-
controls would be available for most cases. A professional inter-
viewer from a survey company received a one-day instrument-
specific training and contacted each control first by a mailed
invitation letter, and then by visiting the home if there was
no response to the mailed invitation. If a control agreed to par-
ticipate in the study, an interviewer further contacted a family
member who was most close to the control, and conducted a
face-to-face interview of this family member. The survey of a
control person was terminated if he/she did not have any
other person in his/her household. The survey of the controls
was conducted from October to November, 2009. Among possi-
ble controls (15 for each of 52 cases) initially selected, 152
controls (20.4%) and their family members agreed to partici-
pate in the study. However, after data collection, it turned out
that for three suicide cases, gender was wrongly coded. Thus
we excluded these three cases and their seven controls from
the analyses. The final dataset included 49 cases and 145
controls, with 83.0% male gender and the average number of
controls being 3.0 (SD, 1.1) for each case.

2.2. Procedure

In the present study, the information for both groups
(suicides and controls) was collected from one family member,
via the semi-structured interview. The informant was deter-
mined by the following conditions: for the suicide group, the
informant was the closest bereaved, who had lived together
with the subject or had continued in intimate contact with
the subject before death, and who was selected from among
the bereaved in the order of spouse, parent, and child where
two or more closest bereaved were found; for the control
group, the informant was a closest family member who lived
with the control case, similar to the informants for the suicide
group.

A semi-structured interview was carried out based on the
assessment instrument, the Japanese version of an interview
schedule for a psychological autopsy. The items of this instru-
ment included questions about family environment, history of
suicide attempts, life history, socio-economic and physical
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health status, and psychiatric diagnosis according to the
DSM-1V criteria at the time of death.

The interview for the suicide group was conducted by the
local investigators, a pair of a psychiatrist and other mental
health professional including a public health nurse, who
participated in a three-day training for our study. The local
investigators requested participation in our study of ali of the
bereaved who visited MHWCs for support or attended
“survivors” meetings provided at the MHWCs. The data
collected from the bereaved was anonymized and sent to the
Center for Suicide Prevention, National Institute of Mental
Health in Japan. For the control group, the interview data
collecting and coding were carried out by the staff of the
survey company.

The study was approved by the Research Ethics Committee
of the Faculty of Medicine/Graduate School of Medicine, The
University of Tokyo, Japan, and the Ethics Committee of the
National Institute of Mental Health, National Center of
Neurology and Psychiatry Japan.

2.3. Instrument

The instrument was initially developed based on one from
the Beijing Suicide Research and Prevention Center in China
(Phillips et al, 2002) and further modified through a small
pilot study and a preliminary study of 25 suicide cases to ac-
commodate the situation and interest in Japan. The instrument
consisted of eight sections: sociodemographic characteristics
(gender, age, education, marital status, etc.), previous suicidal
tendencies including suicide attempt (and characteristics of
completed suicide for the cases), childhood and school
experience, job characteristics (for those employed), financial
problems, quality of life, physical conditions, and mental
disorders. In this study, variables from the sociodemographic
characteristics, . physical conditions, and mental disorders
sections were used.

2.3.1. Mental disorders

In this study, the DSM-IV diagnoses of mental disorders of
the cases at the time of death and of the controls at the time
of investigation were assessed through a psychiatric structured
interview schedule which is a part of the instrument. The
psychiatric structured interview schedule was also based on
the assessment used ‘in the psychological autopsy study
conducted in China (Phillips et al, 2002), on the Structured
Clinical Interview for DSM-IV (SCID), and on others. In order
to develop the Japanese version of this instrument, we translat-
ed the original version into Japanese and also modified it by
adapting questions from the SCID Axis I disorders. In addition,
we further modified the Japanese instrument through a series
of pilot studies, reflecting interviewer experiences and
opinions of the family of a suicide case.

The diagnoses of mental disorders made by the instrument
included alcohol-related disorders (alcohol dependence, alco-
hol abuse), drug-related disorders (drug dependence, drug
abuse), mood disorders (major depressive disorder, dysthymic
disorder, and bipolar I and 1I disorders), psychotic disorders
(schizophrenia, brief psychotic disorder, and other psychotic
disorder), anxiety disorders (panic disorder, generalized
anxiety disorder [GAD], and acute and post-traumatic stress
disorders). The table in the Appendix A shows the validity of

the instrument for the diagnoses of some of these mental disor-
ders, including concordance rates (%) and kappa coefficients for
the DSM-IV diagnoses made by the interview and those made
by a psychiatrist in the same interview of 74 suicide cases
from previous pilot studies and the present study. Concordance
of mental disorders between both diagnostic procedures was
over 77% for every mental disorder examined. The kappa coef-
ficients (ks) were higher for panic disorder (k=1.00) and for
alcohol dependence (k=0.80); the kappa coefficients were
moderate or slightly lower for dysthymic disorder (k=0.33)
and for psychotic disorders (k=0.48). These data provided
some evidence for the validity of the diagnosis of mental
disorders using this instrument.

2.3.2. Physical conditions

Variables concerning physical conditions included serious
chronic physical conditions, somatic symptom in the past
1 month, and hospitalization in the past 1 year. For serious
chronic physical conditions, participants were asked if the
person (ie., a case or control) had serious chronic physical
illness which might put his/her life at risk or strongly affect
his/her daily life. If the response was yes, the person was
coded as having a serious chronic physical condition, For
somatic symptoms, participants were asked if the person had
any somatic symptoms lasting 1 week or longer in the past
1 month. If the response was yes, the person was coded as
having had somatic symptoms in the past month. For hospital-
ization, respondents were asked if the person had been hospi-
talized because of a physical illness during the past 1 year. If
the response was yes, the person was coded as having been
hospitalized for physical conditions.

2.3.3. Suicide-related characteristics

Suicide-related characteristics were only asked of the
respondents for the cases. These included suicide method
(hanging, jumping, drowning, poisoning by drugs or chemi-
cals, inhalation of gas), the place of committing suicide
(at home, at the office, inside a building other than home,
in a vehicle, outdoor, other), and the time period from suicide
to the investigation (in months).

2.3.4. Socio-demographic characteristics

Socio-demographic variables included gender, age in years
(or age of death for the cases), education, marital status, and
employment status at the time of suicide (or at the time of sur-
vey for the controls), and household income (in yen) in the
past year. Age was classified into 20-30, 35-44, 45-64, 65+
years old. Education was categorized into junior high school
graduate (11 years or less of education), high school graduate
(12-15 years), and college graduate or higher (16+ years).
Marital status was dichotomized into married and not married
at the time of death. Employment status was dichotomized into
employed and not employed (unemployed, retired, house-
keeping, students).

2.4. Statistical analysis

We first compared the frequency (%) or mean (with stan-
dard deviation, SD) of demographic characteristics and physi-
cal conditions between the suicide group (N=49) and the
control group (N=145). Then we compared prevalence (%)
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Table 1
Sociodemographic characteristics and physical conditions of suicide cases and controls.
Suicide cases (N=49) Controls (N=145) p? Odds ratio (95%CI)*
n (%) n (%)
Gender
Male 41 (83.7) 120 (82.8) REF 1
Female 8(16.3) 25(17.2) 0.899 0.85 (0.45-2.03)
Age (years)
20-34 13 (26.5) 35 (24.1) REF 1
35-44 14 (28.6) 40 (27.6) 0.910 0.96 (0.45-2.04)
45-64 14 (28.6) 21 (33.8) 0.608 0.82 (0.39-1.75)
65 or older 8(16.3) 21 (14.5) 0.967 1.02 (0.42-2.46)
Education
Junior high school graduate (11 years or less) 14 (28.6) 24 (16.6) 0.047 2.93 (1.02-8.46)
High school graduate (12-15 years) 22 (44.9) 72 (49.7) 0.575 1.27 (0.55-2.94)
College graduate (16 years or more) 13 (26.5) 48 (33.1) REF 1
Marital status
Married 31(63.3) 117 (80.7) REF 1
Not married 18 (36.7) 28 (19.3) 0.003 5.14 (1.75-15.09)
Employment status
Employed 34 (69.4) 119 (82.1) 0.009 0.20 (0.06-0.67)
Not employed 15 (30.6) 26 (17.9) REF 1
Mean(SD) Mean(SD)
Household income (million yen/year)® 6509 (612.7) 587.8 (352.7) 0.126 NA
n (%) n (%)
Chronic serious physical conditions (yes) 13 (26.5) 24 (16.6) 0.098 2.01 (0.88-4.57)
Somatic symptom in the past month (any)* 31 (68.9) 15 (11.3) <0.001 15.11 (5.79-39.46)
Hospitalization in the past year (yes)® 9 (22.0) 8 (7.0) 0.024 4.83 (1.23-18.91)

2 For a difference between the suicide cases and the controls (conditional logistic regression) compared from a reference group indicated by REF. NA: not applicable.
b Based on 43 cases and 80 matched controls because of missing responses.

¢ Based on 45 cases and 133 matched controls because of missing responses.

4 Based on 41 cases and 115 matched controls because of missing responses.

of each mental disorder between the two groups. The statistical
significance of differences in frequencies or averages of these
variables was tested by using conditional logistic regression,
since the number of the controls to one case varied from one
to six among cases. We also calculated an odds ratio (with
95% confidential intervals, 95% CI) of suicide associated with a
categorical variable. We conducted a further analysis to exam-
ine for any unique association between a mental disorder and
suicide adjusting for a major variable of physical condition,
i.e., serious chronic physical conditions, and any demographic
characteristic which was found to be statistically significantly
different between the groups. A population attributable risk
percent (PARP) of suicide associated with mental disorders
was estimated. The statistical analyses were performed using
the Predictive Analytic Software, Version 17.0 (SPSS Inc,
Chicago, Illinois). The level of significance was set at 0.05
(two-tailed).

3. Results

3.1. Demographic characteristics and physical conditions of cases
and controls

Table 1 compares demographic characteristics and physical
conditions between the suicide and control groups. The suicide
group had a significantly higher proportion of junior high
school graduates (under 11 years; p<0.05). Also, the suicide
group had a significantly higher proportion of those not mar-
ried than the control group:(p<0.05). The suicide group had a
significantly lower proportion: of being employed than the

controls (p<0.01). For physical conditions, the suicide group
had a significantly higher proportion of those having somatic
symptoms in the past month (P<0.001), and also had a signif-
icantly higher proportion of history of hospitalization in the
past year (p<0.05). While the difference was only marginally
statistically significant, the suicide group had a slightly higher
proportion of serious chronic conditions compared with the
control group (p<0.10).

3.2. Suicide-related characteristics of cases

Table 2 shows suicide-related characteristics of the suicide
group. For the methods of suicide, the most frequent method
was hanging, which was used by three out of five cases,
followed by inhaling gas and jumping. The most common
place of committing suicide was home. The period from suicide
to the investigation was 17.4 months on average with SD of
14.7 months, ranging from 2 to 77 months.

3.3. Association between mental disorders and suicide

A significantly higher prevalence of any mental disorder was
found in the suicide group than in the control group (p =0.003,
OR =7.48) (Table 3). Among the disorder categories, mood dis-
orders were the most common diagnosis among the cases. Any
mood disorder was significantly associated’ with a 6.6 times
higher risk of suicide (p<0.001). For specific diagnoses of mental
disorders, major depressive disorder showed the highest odds
ratio (p<0.001, OR = 6.56). Any alcohol-related disorder, alcohol
dependence, brief psychotic disorder, any anxiety disorder, and
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GAD were significantly associated with a higher risk of suicide,
with ORs ranging from 3 to 4 (p<0.05). Drug abuse and panic
disorder were marginally significantly associated with a higher
risk of suicide (p<0.10). None of the suicide cases or controls
had drug abuse, bipolar I/Il disorders, schizophrenia, other
psychotic disorders, acute stress disorder, or post-traumatic
stress disorder.

After adjusting for demographic variables significantly differ-
ent between the suicide cases and controls (i.e., marital status,
education, and employment) and serious chronic physical condi-
tions, some of the mental disorders were still significantly associ-
ated with suicide. These were any mental disorder (p<0.001,
OR=7.08), any mood disorder (p<0.001, OR=5.89) and
major depressive disorder (p<0.001, OR=6.21), any alcohol-
related disorder (p<0.001, OR=3.87), alcohol dependence
(p=0.003, OR=3.69) and abuse (p=0.041, OR=458), any
anxiety disorder (p=0.003, OR=3.67), panic disorder
(p=0.024, OR=5.52), and GAD (p==0.022, OR=3.10).

A PARP was estimated to be 0.25 for any mental disorders,
based on the OR of 7.5 and the prevalence of any mental
disorder in the controls (5%). A PARP for mood disorders
was estimated to be 0.09, based on the OR of 6.2 and the
prevalence of mood disorders in the controls (2%).

4. Discussion

In this nationwide psychological autopsy case-control
study of suicide, approximately 65% of suicide cases were esti-
mated to have been suffering some mental disorder prior to
death. Mental disorders were significantly associated with
higher risk of suicide. Any mental disorder, in particular,
mood disorders as a disease category and major depressive dis-
order as a specific diagnosis, were strongly associated with
suicide, The association remained nearly the same after adjust-
ing for serious chronic. physical conditions and demographic
variables. The estimated PARPs indicate that mental disorders
and mood disorders explained 24% and 9% of suicide.

Prevalence of any mental disorder prior to death (65%)
among suicide cases in this study was similar to that reported
from a study of suicide attempters in Japan (Asukai, 1994).
The prevalence was lower than those of other previous studies,

Table 2
Suicide-related characteristics of suicide cases (N =49).
n (%)
Method of suicide®
Hanging 30 (61.2)
Jumping 7 (143)
Drowning 2{4.1)
Poisoning (drugs and chemicals ) 2(4.1)
Inhaling gas 8(16.3)
Location of suicide
Home 23 (46.9)
Office 3(6.1)
Indoor (other than home) 4(8.2)
In a vehicle 8(16.3)
Outdoor 9 (18.4)
Other 2{4.1)
Mean (SD)
Period from suicide to the investigation (months) 17.4 (14.7)

2 When multiple methods were reported, only one major method is listed.

for instance, the WHO report, where 96% of suicides had some
diagnosis of mental disorder (Isometsa, 2001). This may be
attributable to a lower prevalence of mental disorders in
Japan compared with other countries such as the US and
Europe (Demyttenaere et al, 2004). Mental disorders as a
whole were strongly associated with suicide, with the OR of
7.5. Mental disorders were still significantly associated with a
7.1 times higher risk of suicide after adjusting for serious
chronic physical conditions, suggesting that mental disorders
are a strong risk factor for suicide independent of physical
conditions in Japan. However, the OR associated with mental
disorders in this study was slightly smaller than ORs reported
from previous studies (summary OR=10.5) (Arsenault-
Lapierre et al,, 2004), while a wide range of ORs (5 to 15)
were reported from other previous studies (Harris and
Barraclough, 1997). Although our observed OR was within
this range, mental disorders may be associated with a relatively
smaller risk of suicide in Japan currently than in other coun-
tries. The PARP suggests that about one-fourth of suicides are
explained by mental disorder. While a certain proportion of
suicides could be attributable to mental disorders, a larger
proportion remains to be explained possibly by other social
and individual factors.

Both mood disorders and major depressive disorder were
associated with a 6-7 times higher risk of suicide, which was
the largest among mental disorders. This is consistent with pre-
vious psychological autopsy studies {(Arsenault-Lapierre et al,
2004). However, a summary odds ratio associated with major
depressive disorder from 17 previous studies was reported as
13.4 (Yoshimasu et al., 2008). Again, our observed ORs were
much lower than this, by almost half. Consequently, and be-
cause of:its lower prevalence, according to -the estimated
PARP, only 9% of suicides were explained by mood disorders.
The ORs were also lower than those reported from previous
prospective studies on depression and  suicide .in Japan
(Takahashi et al, 1998; Tamakoshi et al,, 2000). Mood disor-
ders may be less associated with suicide in Japan, at least in
the current situation, than in other countries. A possible expla-
nation is that there might be heterogeneity in risk factors of
suicide by gender and age group (Yoshimasu et al,, 2008). For
instance, it has been reported that depression is more associat-
ed with suicide among women and the elderly (Yoshimasu
et al, 2008). Another possible explanation is that in a collective
culture, such as Japan, people are living with close family and
social relationships, which may prevent suicide among those
with mood disorders to some extent. However, because the
magnitude of the association is still large, we believe that
mood disorders or major depressive disorder should still be a
target of suicide prevention programs in Japan. It is also possi-
ble that the assessment of mood disorders may not be accurate.
Participants may have not identified or may have under-
reported depressive mood and related symptoms of depres-
sion, because stigma toward mental disorders is still high in
Japan, and, for the suicide cases, somatic symptoms may
mask symptoms of depression (Takahashi, 2001; Yoshimasu
et al,, 2008). We could not evaluate the suicide risk associated
with bipolar disorders, because the disorders were not
observed in the suicide or control group in this study. This is
probably due to an extremely low prevalence of bipolar disor-
ders in the community population of Japan (Kawakami et al,,
2005). However, previous studies have showed a higher risk




6 S. Hirokawa et al. / Journal of Affective Disorders xxx (2012 ) XXx-xxx

Table 3

Comparison of prevalences of DSM-IV mental disorders diagnosed based on a semi-structured interview between suicide cases and controls.

Mental disorder® (DSM-1V) Suicide cases (N=49)

Controls (N=145) Crude

Multivariate®

n (%) n (%) 0Odds ratio {95%Cl) P 0dds ratio {95%CI) P
Alcohol-related disorders
Alcohol dependence 7(14.3) 4(2.8) 2.77 (1.25-6.17) 0.012 3.69 (1.58-8.58) 0.003
Alcohol abuse 2(4.1) - 4.09 (0.99-16.82) 0.051 4,58 (1.07-19.69) 0.041
Any alcohol-related disorder 9(184) 4(2.8) 3.13 (1.52-6.46) 0.002 4,14 (1.92-8.92) <0.001

Drug-related disorders
Drug dependence 2(41) -
Mood disorders

Major depressive disorder 22 (44.9) -

Dysthymic disorder 2 (41) 2(14)

Any mood disorder 24 (49.0) 2(1.4)
Psychotic disorders

Brief psychotic disorder 4(8.2) -
Anxiety disorders

Panic disorder 2(4.1) -

Generalized anxiety disorder 5(10.2) 1(0.7)

Any anxiety disorder 6(12.2) 1(0.7)
Any mental disorder 32 (65.3) 7 (48)

409 (0.99-16.82) 0.051 3.04 (0.63-14.66) 0.167
621 (3.45-11.17) <0.001
1.60 (0.35-7.30) 0544
5.89 (3.29-10.52) <0.001

6.56 (3.74-11.52) <0.001
2.02 (0.49-8.32) 0330
6.20 (3.54-10.86) <0.001
422 (152-11.74) 0.006 242 (0.71-8.29) 0.158
4.09 (0.99-16.82) 0.051
3.56 (1.41-8.98) 0.007
3.73 (1.59-8.76) 0.003
7.48 (4.15-13.47) <0.001

5,52 (1.25-24.34) 0.024
3.10 (1.18-8.13) 0022
3.45 (1.43-8.31) 0.006
7.08 (3.90-12.87) <0.001

~: no participant had this disorder.

2 Drug abuse, bipolar I/1 disorders, schizophrenia, and other psychotic disorders, acute stress disorder, or posttraumatic stress disorder were not observed in

any of the two groups.

b Adjusted for education, marital status, employment status, and chronic physical condition.

of suicide among patients with bipolar 1 and 1 disorders
(Pompili et al,, 2009; Rihmer and Kiss, 2002). Future research
should evaluate the suicidal risk associated with bipolar
disorders in Japan, with a larger data set.

Anxiety disorders (such as GAD), alcohol-related disorders
(such as alcohol dependence), and brief psychotic disorder
were significantly associated with a 3~4 times higher risk of
suicide. This pattern was unchanged after adjusting for serious
chronic physical conditions. This suggests that these disorders
are also associated with suicide in Japan independent of physi-
cal conditions. This is consistent with previous studies
(Arsenault-Lapierre et al,, 2004; Yoshimasu et al,, 2008). The
observed OR of suicide associated with anxiety disorders
(4.07) was slightly higher than that reported among other
countries (summary OR=2.43) (Arsenault-Lapierre et al,
2004). Anxiety disorders may have a greater impact on suicide
in Japan compared to other countries. For instance, GAD lasts
6 months or longer by definition, causing withdrawal from
social activities and isolation, which may be important for
suicide in Japan. However, it should be noted that anxiety
disorders tend to be highly comorbid with mood disorders.
The present finding may be confounded by such comorbidity
between mood and anxiety disorders.

Alcohol-related disorders were associated with a 3.8 times
higher risk of suicide, which was slightly lower than that
reported by previous studies (SOR=5.2) (Yoshimasu et al,
2008), but within range. Alcohol-related disorders, particularly
alcohol dependence, seem to be important risk factors for
suicide in Japan, as well as in other countries. Alcohol-related
disorders deserve more attention in developing suicide
prevention programs in Japan.

Psychotic disorders are also known to be a risk factor for
suicide (Arsenault-Lapierre et al., 2004). In the present study,
brief psychotic disorder was associated with a 4 times higher
(2.4 times higher but non-significant after adjusting for physi-
cal conditions) risk of suicide. The degree of association was

smaller than that previously reported for psychotic disorders
(SOR=6.6) (Arsenault-Lapierre et al, 2004). However, the
present study could not estimate a relative risk associated
with schizophrenia, a core disorder among psychotic disorders,
because there were no cases of the disorder in the suicide or
control groups. Thus the association between psychotic disor-
ders and suicide may be underestimated in this study.

In the present study, those with serious chronic physical
conditions had a marginally significant and almost two times
greater risk of suicide. This was concordant with a previous
study (Cheng et al, 2000) and also consistent with previous
findings that suicide rate is higher among people with severe
physical diseases, such as cerebrovascular disease, cancer, and
multiple ‘sclerosis (Chynoweth et al., 1980; Conwell et al,
2000). In addition, somatic symptoms in the past month were
also associated with suicide, although such somatic symptoms
may be part of the symptoms of a mental disorder. Serious
chronic physical conditions and somatic symptoms may also
be important risk factors for suicide in Japan, since they can
impair daily living functions, such as mobility, self-care, social
interaction, and role functioning (Kawakami et al,, 2005), caus-
ing withdrawal from social interactions and isolation, which
may be related to suicide. These physical conditions should
also be considered in planning suicide prevention programs.

4.1. Limitations

The present findings should be interpreted with caution
because of several limitations. First, the sample size was rela-
tively small. We may have missed some important associations
because of lack of statistical power. We could not examine the
findings by subgroups based on gender and age. Second, the
sampling was likely to be biased, since case-finding of the
suicide cases was not random, but based on information from
mental health and welfare centers. The subjects were limited
to suicide completers whose relatives participated in a survivor
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support program provided by the centers. Suicide completers
who lived alone were not included, which may have resulted
in a greater proportion of those married in the suicide group.
Additionally, the response rate for the controls was low (20%),
which also may have caused a selection bias. Third, the most
serious bias was likely to be information bias. In common with
most psychological autopsy studies, the informants in the suicide
group knew the purpose of the study. The informant was likely
to associate several factors in his/her mind with his/her family's
suicide and thus tend to over-report such factors. In addition,
the interviewer also knew who was in the suicide group or not.
The interviewer may be more likely to pick up factors which
he/she thought important for suicide. The other concern with
collecting information is that there was a several-year gap
between suicide and the survey for some cases. An informant
may not remember what happened to the case, which in
general could result in null findings. Fourth, in our study,
subthreshold mental disorders were not considered. Balazs
showed a substantial suicidal risk associated with subthreshold
disorders not meeting the full criteria required according to the
DSM-IV (Baldzs et al,, 2000). The estimated PARP of suicide asso-
ciated with mental disorders might be higher if we included the
subthreshold disorders. Subthreshold forms of mental disorders
should be examined in future research in Japan. Finally, while
we tested the validity of the instrument for assessing mental
disorders by comparing the semi-structured interview-based
diagnoses with clinical diagnoses, the instrument was not fully
validated against diagnoses made by a well-established struc-
tured interview like SCID-IV. The interview for the section on
mental disorders was made by a psychiatrist for the suicide
group, but it was made by a professional interviewer for the
control group. In addition, the semi-structured interview did
not include diagnoses of personality disorders.

5. Conclusion

The present nationwide psychological autopsy case-control
study demonstrated that mental disorders were significantly
associated with a greater risk of suicide in Japan, independent
of physical conditions. Mood disorders including major depres-
sive disorder were the most strongly associated with suicide,
while anxiety disorders, aicohol-related disorders, and brief
psychotic disorder were also significantly associated. While
the relative risks associated with these mental disorders were
slightly lower than those previously reported in other coun-
tries, mental disorders, particularly mood disorders, are a
major target of suicide prevention programs in Japan.
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Appendix A. Concordance between diagnoses made by the
semi-structured interview used in this study and clinical
diagnoses by psychiatrists for selected DSM-IV mental
disorders among 74 suicide cases

DSM-1V diagnoses ~ Structured Clinical
of mental disorders interview  diagnosis

Concordance (%) Kappa

Prevalence Prevalence

(%) (%)
Alcohol-related 10(13.5) 13(17.6) 93.2 0.74
disorders
Alcohol 8 (10.8) 9(12.2) 96.0 0.80
dependence
Alcohol abuse 2(2.7) 4 (5.4) 97.3 0.65
Mooad disorders 34 (459) 47 (63.5) 77.0 0.55
Major depressive 29 (39.2) 39 (52.7) 784 0.57
disorder
Dysthymic 3(4.1) 13 (17.6) 86.5 033
disorder
Psychotic disorders 8 (10.8) 7(95) 90.5 0.48
Anxiety disorders 9(12.2) 9 (12.2) 91.9 0.62
Panic disorder 3(4.1) 3(4.1) 100.0 1.00
Generalized 8(10.8) 8(10.8) 919 0.582

anxiety disorder

2The hierarchical rule of DSM-IV was not applied. A subject may have more
than one mental disorder.
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Sex differences in risk factors for suicidality among Japanese
substance use disorder patients: Association with age, types
of abused substances, and depression
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Aim: The aim of this study was to identify risk factors
for suicide in Japanese substance use disorder (SUD)
patients, adjusting for age and sex, and to examine
sex differences in suicide risk among these patients.

Methods: A self-reporting questionnaire on age, sex,
types of abused substances, current depression, and
suicidality was administered to 1420 SUD patients
who consecutively visited seven hospitals specializ-
ing in SUD treatment during the month of December
2009. Unadjusted/adjusted odds ratios of factors
associated with suicidality were calculated for
each sex.

Results: The multivariate analysis using the total
sample identified younger age, female sex, and
current depression as risk factors for severe suicidality
in SUD patients. The multivariate analysis by each sex

demonstrated that younger age and current depres-
sion were associated with severe suicidality in male
SUD patients. Only current depression was associ-
ated with severe suicidality in female patients.

Conclusion: Current depression is a risk factor for
suicide in SUD patients common in both Western
countries and Japan, although in Japanese SUD
patients both younger age and female sex were more
closely associated with severe suicidality than aspects
of SUD. Additionally, young male SUD patients are
speculated to have psychosocial features associated
with suicidality in common with female SUD
patients.

Key words: depression, risk factor, substance use dis-
order, suicide.

UBSTANCE USE DISORDER (SUD) is an impor-
tant risk factor associated with suicide. Many
psychological autopsy studies have estimated that
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SUD is the second most common mental disorder in
suicide-completers, following depressive disorder.!?
DeLeo and Evans?® proposed that SUD may increase a
patient’s suicide risk through both indirect and direct
mechanisms. An indirect mechanism operates when
SUD causes unemployment, divorce, separation from
family, imprisonment, and/or psychiatric problems,
worsening one’s economic and psychosocial
situations. A direct mechanism operates when the
pharmacological effects of the abused substance
disinhibit impulsivity, promoting aggression toward
oneself.
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Several Western studies®® have identified risk
factors for suicidal behavior in SUD patients. A
meta-analysis by Harris and Barraclough* compared
standardized mortality rates for suicide among SUD
patients according to substances abused, reporting
that patients who abused prescribed psychotropic
drugs, opiates, or multiple substances had higher
suicide mortality rates than those with alcohol or
cannabis use disorder. An epidemiologic study
using national survey data® estimated that individu-
als abusing alcohol, inhalants, and opiates tend to
attempt suicide more frequently, though suicidality
is more closely associated with abusing multiple
substances than with abusing any particular type of
substance. A cohort study conducted by Davis et al.®
indicated that the co-occurrence of depression
might heighten the suicide risk of individuals
with SUD.

However, it is unclear whether risk factors identi-
fied through Western studies also apply to Japanese
SUD patients because the types of substances com-
monly abused in Japan are different from those com-
monly abused in Western countries. For example,
few SUD patients in Japan abuse opiates unlike
in Western countries, while methamphetamine has
been the most serious drug-related problem since the
1950s in Japan.’ It is the most abused substance other
than alcohol among Japanese SUD patients.®

In this context, we previously revealed that Japa-
nese patients with methamphetamine use disorders
or who abused prescribed psychotropic drugs were
more likely to have a history of attempted suicide and
the presence of suicide ideation than those with
alcohol use disorder.! However, that study has two
important shortcomings. First, SUD patients simulta-
neously abusing more than two types of substances
were not considered because they were excluded from
the subjects to be analyzed. Second, the comparison
was not adjusted for age and sex. In our previous
study,® the methamphetamine abusers were younger
than alcohol abusers, and those who abused pre-
scribed psychotropic drugs included a larger propor-
tion of female subjects. These findings suggest that
severe suicidality of SUD patients may not be associ-
ated with types of abused substances, but with age
and sex. To our knowledge, there have been no Japa-
nese studies that have addressed these shortcomings.

The purpose of the present study was to identify
risk factors for suicide in Japanese SUD patients
adjusting for age and sex, and to examine sex differ-
ences in suicide risk among these patients.

Suicide risk in Japanese SUD patients 391

METHODS

Subjects

A pool of 1650 outpatients with a DSM-IV-TR diag-
nosis of psychoactive substance use disorders who
consecutively visited seven hospitals specializing in
SUD treatment during the month of December 2009
was identified. These hospitals were representative
medical facilities for SUD treatment located in five
areas of Japan: three in the Kanto area (including
metropolitan Tokyo) and one each in the Tohoku/
Hokkaido, Tokai/Hokuriku, Chugoku/Shikoku, and
Kyushu/Okinawa areas. A total of 1420 SUD patients
(86.1%; 1113 men and 307 women; mean age =+ SD:
total, 50.5 = 13.3 years; men, 52.3 = 12.9 years;
women, 43.0 + 11.7 years) consented to participate.

This study was approved by the ethics committee
of the National Center of Neurology and Psychiatry.

Variables

Age, sex, and types of substances abused

A self-reporting questionnaire comprising questions
on sex, age, and types of substances abused was
administered to all participants.

The question used to identify types of abused
substances was ‘Which types of substances caused
the problems for which you received hospital
treatment?’ Participants were requested to select all
types of substance abuse applicable from four
categories: alcohol abuse, methamphetamine abuse,
other illicit drug abuse (cannabis, opiates, organic
solvents, and various psychedelics, including lyser-
gic acid diethylamide and 3,4-methylenedioxy-
N-methylamphetamine), and abuse of prescribed
psychotropic drugs (hypnotics and anti-anxiety
drugs). If participants selected more than two sub-
stances, the category used was multi-substance abuse.

Current co-occurrence of depressive disorder

The Kessler 10 (K10), a brief self-reporting question-
naire that screens for depressive disorder,” was
employed to assess current co-occurrence of depres-
sive disorder. This scale consists of 10 items used to
identify symptoms of depression experienced within
the last week. The validity and reliability of the Japa-
nese version have been established, and a score of
more than 25 points indicates the presence of
DSM-IV major depressive disorder.’® We defined a

© 2012 The Authors
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score greater than 25 as current co-occurrence of
depression in this study.

Suicidality

The suicide risk subsection of the Japanese version
5.0.0 of the Mini International Neuropsychiatric Inter-
view (M.L.N.I),’" an established, structured interview
schedule that screens for psychiatric disorders,'? was
employed to assess suicidality. This subsection con-
sists of six items that identify any suicide-related epi-
sodes or phenomena, including suicidal ideation and
suicide attempts, within the last month. In the Japa-
nese version of the ‘M.ILN.I” booklet, written by
Sheehan and Lecrubier, and translated by Otsubo
et al.,*® the scores for each answer are weighted accord-
ing to their importance in predicting future suicide
(e.g. lifetime histories of attempting suicide = 4; pres-
ence of having suicidal ideation within a month = 6;
planning or attempting suicide within a month = 10),
although the validity of this scoring system has
not been completely established.'* According to
Sheehan and Lecrubier,® a total score of more than 10
points out of the possible 33 indicates a high risk for
suicide, while a score from 1 to 5 and from 6 to 9
indicates a low and moderate risk, respectively.

In the present study, we used each of these six
items in the self-reporting questionnaire, and defined
a high risk (M.LN.L suicide risk =10) as severe sui-
cidality. Their internal consistency was established in
our sample (Cronbach’s o was 0.772).

Statistical analyses

The self-reporting questionnaire was completed
anonymously and collected immediately. To deter-
mine which factors were associated with severe sui-
cidality, logistic regression analysis was employed for
the seven variables (age, current depression, alcohol
abuse, methamphetamine abuse, other illicit drug
abuse, abuse of prescribed psychotropic drugs, and
multi-substance abuse), and the unadjusted and
adjusted odds ratios (OR) were calculated for both
sexes and for each sex separately. P-values less than
0.05 were accepted as indicating significance, and all
were two-tailed. All statistical analyses were per-
formed using spss software for Windows (version
17.0; spss, Chicago, IL, USA).

RESULTS

Of the 1420 SUD patients, 1118 (78.7%) reported
alcohol abuse, 190 (13.4%) reported methamphet-

© 2012 The Authors
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amine abuse, 62 (4.7%) reported abuse of prescribed
psychotropic drugs, 25 (1.8%) reported other illicit
drug abuse, and 171 (12.0%) met the conditions for
multi-substance abuse. The mean score (SD) of the
K10 was 22.6 (10.3) in the total sample (men, 21.3
[9.6]; women, 27.2 [11.1]), and that of M.LN.L
suicide risk subsection was 9.6 (12.1) (men, 8.0;
women, 15.3 [13.3]). Additionally, 534 (37.6%)
scored above the limit for depression on the K10,
and 495 (34.9%) showed severe suicidality on the
M.LNL.IL suicide risk subsection.

Table 1 shows the results of logistic regression
analyses for severe suicidality adjusted by sexes.
Bivariate analysis demonstrated that younger age,
female sex, current depression, methamphetamine
abuse, abuse of prescribed psychotropic drugs, and
multi-substance abuse were significantly positively
associated and alcohol abuse was significantly nega-
tively associated with severe suicidality in SUD
patients. Multivariate analysis identified four of these
variables, younger age, female sex, current depres-
sion, and multi-substance abuse, as being signifi-
cantly associated with severe suicidality.

Table 2 shows the results of logistic regression
analyses for severe suicidality in male SUD patients.
Bivariate analysis demonstrated that younger age,
current depression, methamphetamine abuse, abuse
of prescribed psychotropic drugs, and multi-
substance abuse were significantly positively associ-
ated and alcohol abuse was significantly negatively
associated with severe suicidality. Multivariate analy-
sis identified two of these variables, younger age and
current depression, as being significantly associated
with severe suicidality in male subjects.

Table 3 shows the results of logistic regression
analyses for severe suicidality in female SUD patients.
Bivariate analysis demonstrated that younger age,
current depression, and multi-substance abuse were
significantly positively associated and alcohol abuse
was significantly negatively associated with severe
suicidality. Multivariate analysis identified only one
of these variables, current depression, as being sig-
nificantly associated with severe suicidality in female
subjects.

DISCUSSION

To the best of our knowledge, this is the first study to
identify risk factors for suicide in Japanese SUD
patients adjusting for age and sex, and to examine sex
differences in suicide risk among these patients.
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