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Objective: This study was con-
ducted to determine the popula-
tion-attributable risk (PAR) of
completed suicide among Hong
Kong Chinese with axis I psychi-
atric diagnoses. Methods: With a
case-control psychological autop-
sy method, 150 suicide decedents
aged 15–59 were compared for
axis I psychiatric diagnoses and
psychosocial variables with 150
randomly selected age- and gen-
der-matched persons living in the
community. Results: In the pres-
ence of other, non–disease-relat-
ed social risk factors (unemploy-
ment and unmanageable debt),
past suicide attempt independ-
ently accounted for 44% of the
PAR of suicide, followed by cur-
rent major depressive disorder
(27%), schizophrenia spectrum

disorders (22%), and substance
use disorder or pathological gam-
bling (16%). Other diagnoses
(such as anxiety and phobic disor-
ders, dysthymia, adjustment dis-
orders, and past major depressive
episode) accounted for 24% of
PAR. Conclusions: Psychiatric
morbidity remains the major risk
factor for suicide in Hong Kong
despite well-developed psychi-
atric services. Mental health poli-
cy should be refined to target
clinical groups at high risk of sui-
cide. (Psychiatric Services 60:
1135–1138, 2009)

Suicide is a globally recognized
public health issue. Many well-

conducted risk factor studies, mostly
case-control psychological autopsy
studies, have consistently demon-
strated that 90% or more of suicide
victims have diagnosable psycho-
pathology at the time of death (1). A
meta-analysis of psychological autop-
sy studies showed that affective disor-
ders are most common (30%– 90%),
followed by substance use disorders
(19%–60%) and schizophrenia (2%–
14%) (2). The suicide death toll in
China is huge, accounting for about
50% of all global suicide deaths (3).
Given the cross-national difference in
trends and correlates in the epidemi-
ologic profile of suicide, few case-
control psychological autopsy studies

have been conducted to address the
psychosocial risk factors for suicide
specific to this locality. Chinese com-
munities in different parts of the
world are diverse in socioeconomic
situations. An earlier multisite and
multiethnic (Han Chinese and abo-
riginal Taiwanese) case-control psy-
chological autopsy study in Taiwan
(N=339), where the socioeconomic
development is in general more ad-
vanced than in other parts of China,
found that 97%–100% of suicide
decedents from all age groups had
DSM-III-R psychiatric disorders (4).
A multisite case-control psychological
autopsy study (N=1,055) conducted
by Phillips and colleagues (5) in rep-
resentative rural and urban areas in
the People’s Republic of China found
at least one lifetime DSM-IV psychi-
atric diagnosis among 63% of suicide
decedents. Another study reported
that 86% of a group of 170 Chinese
suicide decedents aged 65 and older
in Hong Kong, a highly urbanized
part of China, had at least one DSM-
IV axis I disorder (6).

As persuasive as these studies
might be, the findings are related
specifically to the study samples.
Public health planning requires that
consideration be given to whole-pop-
ulation data. Policy makers need data
on population-attributable risk (PAR)
to formulate effective evidence-
based policies that target the most
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important risk factors (7). PAR pro-
vides a measure of the proportion of
a condition that can be attributed to
exposure to a risk factor. Such a fig-
ure implies the proportion of a con-
dition that would be eliminated in
the group exposed to the risk factor if
that risk factor were eliminated. Few
suicide studies address PARs of indi-
vidual risk factors, aside from report-
ing the strength of associations as ex-
pressed with odds ratios and relative
risk ratios. Some community-based
studies have used PAR to examine
the importance of depression in sui-
cidal behavior and ideation (8–10),
but these studies have focused on a
single risk factor without regard to
other factors.

Most psychiatric and psychosocial
risk factors identified in psychologi-
cal autopsy studies that have used a
stringent and in-depth psychosocial
inquiry approach are unlikely to be
replicable in epidemiologic surveys
or studies based on surveillance data
at the population level. Bruzzi and
colleagues (11) described the statis-
tical approach to calculate percent-
age of population risk (etiologic frac-
tion) in general multivariate analysis,
with emphasis on using data from
case-control studies. A summary of
attributable risk for multiple risk fac-
tors can thus be estimated, with or
without adjustment for other (con-
founding) risk factors. Thus the use
of a case-control psychological au-
topsy database to enumerate PARs
for risk factors is a feasible alterna-
tive to the use of population data and
permits public policy planning with-
out sacrificing the number of risk
factors analyzed.

Using a case-control psychological
autopsy database on youth and adult
suicides in Hong Kong in 2002–2004
(12), we aimed to enumerate PARs of
subgroups of decedents’ axis I psychi-
atric disorders and their related clini-
cal factors. This study protocol was
approved by the Institutional Review
Board of the University of Hong
Kong and Hospital Authority Hong
Kong West Cluster, the Clinical Re-
search Ethics Committee of the Chi-
nese University of Hong Kong and
New Territories East Cluster, and the
Ethics Committee of the Department
of Health, Hong Kong SAR.

Methods
The primary database for this study
was from a case-control psychological
autopsy on suicides among 15- to 59-
year-olds in 2002–2004 in Hong
Kong. The methodology and overall
results are detailed elsewhere (12). In
brief, a total of 1,038 suicide cases
from the target age group were iden-
tified through the local judicial sys-
tem (coroner’s office), which is the
only official source of suicide surveil-
lance data in our locality. This source
also has authorized access to the con-
tact information of the informants
(next of kin) of each suicide decedent.

The potential informants were re-
cruited by two methods, through the
government’s forensic pathology serv-
ice and through the coroner’s office.
These judicial departments either ap-
proached the potential informants
face to face in the course of legal pro-
ceedings or sent out letters of invita-
tion on behalf of our research team.
Via either pathway, 1,038 potential in-
formants were approached (one in-
formant per case), and the first 150
informants who gave written consent
to the study were included. A previ-
ous report of the main findings of this
psychological autopsy study de-
scribed the sample pool for the con-
trol group (12). This pool included
2,219 individuals randomly selected
from 4.8 million people aged 15–59
years in Hong Kong. These 2,219 in-
dividuals had participated in another
epidemiologic survey. The 150 per-
sons in the control sample were
matched for age (±5 years) and gen-
der with the suicide decedents and
were recruited from this sample pool.
The closest relatives (one informant
per matched control participant)
were invited to participate in the in-
terviews to give information on the
same set of questions used in the psy-
chological autopsy interviews con-
cerning the suicide decedents.

Details of the assessment tools
used have been reported elsewhere
(12). Our psychological autopsy team
consisted of two psychiatrists (EYHC
and SSMC), one clinical psychologist
(PWCW), and four research assis-
tants who all had degrees in psychol-
ogy and were experienced in con-
ducting psychosocial interviews. The
semistructured psychological autopsy

interview, which lasted for 2.5–3.0
hours, contained questions pertaining
to sociodemographic profile, circum-
stances surrounding suicide, lifetime
and family history of suicide, life
events and social circumstances, clin-
ical variables (psychiatric disorder,
general medical health, and health
care utilization), and psychological
factors (impulsivity, coping, and
healthy lifestyle). The same question-
naire (with the circumstances sur-
rounding the index suicide excluded)
was applied in the research interviews
with informants of the control-group
participants.

A locally validated version of the
Structured Clinical Interview for
DSM-IV-TR Axis I Disorders (SCID-
I) was used to develop best estimates
of DSM-IV-TR diagnoses (13) of axis I
psychiatric disorders among both
decedent cases and persons in the
control group. This version of the
SCID-I was reported to be reliable
(κ=.77) in measuring bipolar disor-
ders, other affective disorders, and
schizophrenia among Hong Kong
Chinese (14). In addition to modules
A through J in the DSM-IV SCID-I
manual, we enriched our SCID-I as-
sessment with DSM-IV criteria for
pathological gambling. Apart from us-
ing the SCID-I, we also identified
psychiatric disorders from relevant
medical information contained in the
coroner’s record. The final diagnoses
were made at consensus meetings
within the research team.

We used SPSS-PC software version
12.0 for statistical analyses in all our
computations. Descriptive statistics
and logistic regression models were
used to analyze the contributions of
individual psychopathological and so-
cial risk factors to suicide outcome.

Results
Suicide decedents in this study were
all ethnic Chinese; there were 96
males and 54 females, with a mean±
SD age of 38.7±11.3. There was no
significant difference in the age dis-
tributions between our study sample
and all suicide victims aged 15–59 in
the study period. The male-to-female
ratio in our sample was 1.78:1, which
was comparable with the gender ratio
(1.92:1) of all suicide decedents aged
15–59 whose information was ar-
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chived in the coroner’s database. The
three most common suicide methods
were jumping from height, carbon
monoxide intoxication by charcoal
burning, and hanging. Chi square sta-
tistics showed that profiles of suicide
method were comparable between
our study sample and all suicide dece-
dents aged 15–59 during the study
period.

Among 150 suicide decedents in-
cluded in this study, 121 (81%) met
criteria for at least one axis I psychi-
atric disorder (either current or life-
time diagnosis). Only 14 (9%) partici-
pants in the control group were found
to have an axis I psychiatric disorder.
The profile of axis I psychiatric disor-
ders in suicide decedents was as fol-
lows: 42 cases (28%) with major de-
pressive disorder, current episode; 35
cases (23%) with a schizophrenia
spectrum disorder; 32 cases (21%)
with addiction-related disorders (al-
cohol or substance use disorders or
pathological gambling); and 43 cases
(29%) of other psychiatric diagnoses,
which included anxiety and phobic
disorders, dysthymia, adjustment dis-
orders, and past major depressive
episode. Thirty-seven of 150 suicide
decedents (25%) had more than one
psychiatric diagnosis (comorbidity).

Among 121 suicide decedents with
axis I diagnoses, 72 (60%) had con-
sulted primary care physicians or oth-
er nonpsychiatric specialists and 52
(43%) had received treatment from
psychiatrists in the six months before
death. The overall service contact
rate is compatible with other case-
control psychological autopsy studies
(25%–60%) (1). Eighty percent of
suicide decedents with a schizophre-
nia spectrum disorder had seen psy-
chiatrists in the last six months of life.
For those with current major depres-
sive disorder, the psychiatric service
contact rate was 43% six months be-
fore committing suicide. Only 36% of
suicide decedents with other diag-
noses, such as anxiety or phobic disor-
der, dysthymia, adjustment disorder,
and past major depressive episode,
had consulted psychiatrists in their
last six months of life.

In this study, we built a secondary
multivariate model on the basis of the
preliminary significant risk factors
that resulted from the primary model

reported by Chen and colleagues
(12). With suicide status as the out-
come (dependent) variable, we calcu-
lated the odds ratios of subgroups of
axis I psychiatric diagnoses in a logis-
tic regression model, taking into ac-
count the independent risks con-
tributed by comorbidity, unemploy-
ment, past suicide attempt, and un-
manageable debt (Table 1). Comor-
bidity was excluded from the final
model because the p value for exp(B)
(that is, the odds ratio) did not reach
a significant level. The variance ex-
plained by this secondary model re-
mained high (Nagelkerke R2=.718).

From the regression parameters of
our adjusted multivariate model, we
estimated the PAR conferred by each
subgroup of axis I psychiatric diag-
noses, taking into account the effects
of other psychosocial variables. The
following equation was used, and the
results are shown in Table 1:

PAR = 1– —Σ—

where x is the number of cases and ri
represents the relative risk for the ith
individual.

In the presence of other non–dis-
ease-related variables, such as unem-
ployment and unmanageable debt,
past suicide attempt independently
accounted for 44% of the PAR for sui-
cide, followed by current major de-
pressive disorder (27%), schizophre-

nia spectrum disorders (22%), and
addiction-related disorders (16%).
Other diagnoses (such as anxiety or a
phobic disorder, dysthymia, adjust-
ment disorders, and past major de-
pressive episode) accounted for 24%
of the PAR.

Discussion
Our results must be interpreted with
consideration of the methodologic
limitations of this study. The judicial
barrier posed by the Privacy Ordi-
nance of Hong Kong limited our di-
rect access to a number of potentially
eligible cases. Hence, biased sam-
pling of suicide cases might have
caused over- or underestimation of
certain risk factors, and the magni-
tude of such discrepancy could not be
ascertained. Despite the limitation,
our study sample retained profiles in
age and gender distribution and sui-
cide methods that were comparable
among all suicide victims aged 15–59
who died in the study period.

Among the axis I psychiatric diag-
noses, current major depressive dis-
order accounted for the highest PAR,
and yet the psychiatric service utiliza-
tion rate in this group of suicide dece-
dents was below 50% shortly before
suicide. Equally alarming was the sui-
cide risk conferred by other psychi-
atric diagnoses apparently not classifi-
able as serious mental illness—adjust-
ment disorders, anxiety and phobic
disorders, as well as past major de-
pressive disorder—which were often
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Logistic regression model to predict association of axis I disorders and other 
factors with risk of suicide in a sample of suicide decedents matched by age and
gender with a control samplea

Population-
attributable 

Risk factor AOR 95% CI p risk (%)

Current major depressive disorder 39.37 8.14–190.50 <.001 27
Schizophrenia spectrum disorder 27.72 5.49–140.00 <.001 22
Other disorderb 23.52 5.95–92.90 <.001 24
Substance use disorder or

pathological gambling 4.46 1.00–19.91 .05 16
Past suicide attempt 22.68 4.60–111.80 <.001 44
Unemployment 2.40 1.10–5.24 .029 34
Unmanageable debt 9.48 3.31–27.15 <.001 23

a A group of 150 suicide decedents was compared with a control sample of 150. The dependent vari-
able was case-control status. Nagelkerke R2=.718

b Anxiety and phobic disorder, dysthymia, adjustment disorder, and past major depressive episode

1 1x
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labeled as low-risk cases. Taken to-
gether, the underutilization of mental
health services is alarming given the
accessible nature and comprehensive
care provided in the local mental
health system. Hence the overall
mental health system may not be sen-
sitive enough to detect suicide risk
among service users and to react as-
sertively to crisis situations.

The second common psychiatric
diagnosis found among the suicide
decedents of our sample was schizo-
phrenia spectrum disorders (23%),
which accounted for 22% of the PAR
for completed suicide. Such high
prevalence of schizophrenia spec-
trum disorders was not found in psy-
chological autospy study samples of
comparable age groups from other
representative Chinese communities
in Taiwan and Mainland China,
where less than 10% of suicide dece-
dents were found to have schizophre-
nia (4,5). Phillips and colleagues (15)
estimated that schizophrenia ac-
counted for 9.7% of the PAR for
completed suicide in the total popu-
lation in Mainland China. Against
this background, the observed higher
PAR for suicide associated with
schizophrenia spectrum disorders
(23%) in Hong Kong Chinese 15–59
years old is intriguing given the high
rate of service contact (around 80%)
for this group in our study sample.
We speculate that schizophrenia pa-
tients in an urbanized social environ-
ment are highly vulnerable to many
aspects of city life and that the level
of assertiveness and sensitivity of our
generic mental health system might
not have met the social needs of
these vulnerable individuals.

Conclusions
From a public health perspective,
there should be specialized mental
health strategies for suicide prevention

among the high-risk clinical popula-
tion. These policies might include im-
proving collaborative care with com-
munity gatekeepers (such as primary
care physicians and social work pro-
fessionals), launching public health
campaigns to promote mental health
awareness and efficient service uti-
lization, extending the assertive com-
munity psychiatric service to risk
groups (including those with past sui-
cide attempts) other than psychotic
patients with a history of violence,
and enriching community-oriented
rehabilitation programs for patients
with schizophrenia to facilitate com-
munity adjustment and problem solv-
ing among these individuals.
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