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Abstract There is a lack of psychological autopsy
studies assessing the influence of axis I disorders on axis
II disorders as risk factors for suicide. Therefore, we in-
vestigated the association between personality disor-
ders, axis I disorders, and suicide. Psychiatric disorders
were evaluated by a semi-structured interview including
the Structured Clinical Interview for DSM-IV Axis I
(SCID-I) and Personality Disorders (SCID-II) in 163
completed suicides (mean age 49.6 +19.3 years; 64.4 %
men) and by personal interview in 396 population-
based control persons (mean age 51.6+17.0 years;
55.8% men). In both genders, suicides significantly
more often had personality disorders of all clusters than
controls, also after adjustment for axis I disorders
(p<0.001, each). In addition, alcohol-related disorders,
major depression, and co-occurrence of personality dis-
orders of more than one cluster (men: OR=16.13;
women: OR =20.43) remained independent predictors
for suicide in both genders, “pure” cluster B personality
disorders only in women and “pure” cluster C personal-
ity disorders only in men. In both genders, co-occur-
rence of personality disorders of more than one cluster
contributed to risk of completed suicide after control for
axis I psychiatric disorders and has to be considered as
an independent risk factor for suicide.
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Introduction

Although in Germany in 2000, suicide rate was only
20.3/100,000 for men and 7.0/100,000 for women, suicide
accounted for 11,065 deaths, which is the third highest
absolute number of suicides in Europe (Statistisches
Bundesamt 2002).

Follow-up studies have shown that virtually all psy-
chiatric axis I and personality disorders have an in-
creased risk of suicide; however, results about suicide
risk in dementia and in female substance-related disor-
ders were ambiguous (Harris and Barraclough 1997; De
Hert and Peuskens 1998; Baxter and Appleby 1999; Hi-
roeh etal.2001; De Hert et al. 2001; Angst et al. 2002). Ma-
jor community-based psychological autopsy studies
have found that between 70 % (Houston etal. 2001) and
100% (Dorpat und Ripley 1960) of all suicide victims
suffered from a psychiatric axis I disorder and up to
62 % from personality disorder (Cheng etal. 1997).

Axis | disorders

In general, affective disorders and substance use disor-
ders are the most common diagnoses in suicides (see
Schneider 2003). Retrospective analyses have found be-
tween 25 % (Vijayakumar and Rajkumar 1999) and 64 %
(Barraclough etal. 1974) of suicides suffering from
mood disorders with the percentage of bipolar disorders
mostly under 5% (Schneider 2003). Bipolar disorder
was reported as a risk factor for suicide only in older
subjects (Waern etal. 2002). Up to 87% of suicides
(Cheng 1995) suffered from a depressive disorder. Case-
control studies using the psychological autopsy ap-
proach identified major depression as a risk factor for
suicide in both genders over all age groups (Cheng 1995;
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Foster etal. 1999; Vijayakumar and Rajkumar 1999), in
ages over 65 (Waern etal. 2002,2003),and in young men
(Lesage etal. 1994). In psychological autopsy studies
comprising both genders, suicides suffered significantly
more often from substance-related disorders than con-
trols (Cheng 1995; Vijayakumar and Rajkumar 1999;
Foster etal. 1999), also if assessing only young adults
(Lesage etal. 1994; Appleby etal. 1999) or people over 65
years (Waern etal. 2002; Waern 2003). Especially alco-
hol-related disorders were repeatedly identified as risk
factors for suicide despite differences in diagnostic
methods and criteria, age groups, and percentage of fe-
males (Lesage etal. 1994; Cheng 1995; Foster etal. 1999;
Vijayakumar and Rajkumar 1999; Waern 2003; Appleby
etal. 1999).

Population-based controlled psychological autopsy
studies did not identify dementia or other organic men-
tal disorders as risk factors for suicide (Waern et al. 2002;
Chiu etal. 2004). Controlled studies with psychological
autopsy design have shown that schizophrenia was more
often observed in suicides than in controls (Cheng 1995;
Foster etal. 1999; Vijayakumar and Rajkumar 1999), es-
pecially in people under 35 years (Lesage et al. 1994; Ap-
pleby etal. 1999). Anxiety and adjustment disorders
were not conclusively identified as risk factors for sui-
cide in controlled psychological autopsy studies (Lesage
etal. 1994; Cheng 1995; Vijayakumar and Rajkumar
1999; Appleby etal. 1999; Foster etal. 1999; Waern etal.
2002). In postmortems, only between 2% (in Taiwan,
Cheng 1995) and 14 % (in Swedish women, Asgard 1990)
of all suicides were diagnosed with adjustment disor-
ders and up to 11 % of all suicides with anxiety disorders
with higher proportions in women (up to 20%; Hen-
riksson etal. 1993; Foster etal. 1999).

Personality disorders

Personality disorders, including their life-long difficul-
ties in creating and maintaining supportive social net-
works with relevant others, are an important determi-
nant for suicide. Controlled retrospective studies
identified personality disorders as risk factors for sui-
cide (Lesage etal. 1994; Cheng etal. 1997; Foster etal.
1999; Vijayakumar and Rajkumar 1999), in youth inde-
pendently of axis I disorders (Brent etal. 1994). Foster
etal. (1999) and Brent etal. (1994) assessed clusters of
personality disorders (DSM-III-R) as risk factors for
suicide in a mixed age and gender sample and in 13 to 19
year olds: both authors found the “dramatic” cluster B
and “anxious” cluster C personality disorders as risk fac-
tors for suicide. Foster etal. (1999) identified all clusters
of personality disorders as risk factors for suicide in the
univariate analysis, but after adjustment for axis I disor-
ders only cluster A (“odd” cluster) and cluster C person-
ality disorders remained significant risk factors. Emo-
tionally unstable and borderline personality disorder
were shown as the most frequent personality disorders
in suicides (Rich und Runeson 1992; Henriksson etal.

1993) and were found as risk factors for suicide in con-
trolled studies (Lesage et al. 1994; Cheng et al. 1997 [ICD-
10], Foster etal. 1999). Antisocial personality disorder is
also frequent, especially in adolescent suicides (up to
43 9%; Marttunen etal. 1994), and often comorbid with
borderline personality disorder (e. g. Rich and Runeson
1992; Lesage etal. 1994).

Prevalences of personality disorders vary in psycho-
logical autopsy studies. In studies without use of struc-
tured diagnostic instruments, low proportions of axis II
disorders or merely axis I disorders were diagnosed, es-
pecially if personality disorders were not in the fore of
the psychiatric problems. Studies employing structured
or semi-structured instruments for assessment of per-
sonality disorders have found higher rates of personal-
ity disorders (e.g. Lesage etal. 1994; Cheng etal. 1997).
Inclusion of “abnormal personalities” also raises the
percentage of personality disorders (up to 70%;
Isometsd etal. 1996). Suicide victims with personality
disorder as primary diagnoses represent only a small
proportion of all suicides (9 %; Dorpat and Ripley 1960;
Henriksson etal. 1993). Comorbidity of axis I and axis I
disorders is reported in 14 % (Vijayakumar and Rajku-
mar 1999) to 58% of all suicide victims (Cheng etal.
1997).

Although axis I and personality disorders are well-
known risk factors for suicide, regional and gender dif-
ferences in risk constellations must be assumed. Despite
known gender differences of suicide victims (Rich etal.
1988; Moller-Leimkiihler 2003) and the much higher
suicide risk for men, it is not clear to what extent psy-
chiatric diagnoses, especially personality disorders, ac-
count for gender differences in suicide risk. To our
knowledge, none of the controlled psychological au-
topsy studies focused on women. Therefore, we decided
to assess our hypotheses separately for men and for
women.

The hypotheses of our psychological autopsy study
were that (1) personality disorders are risk factors for
suicide, independent of possible effects of DSM-IV axis
I disorders, but modified by gender and (2) co-occur-
rence of personality disorders of several clusters will el-
evate suicide risk. Thus this study estimates the associa-
tion between (1) personality disorders and suicide risk,
and (2) axis I disorders and suicide risk, and (3) exam-
ines the extent to which the association between suicide
risk and “pure” and comorbid clusters of personality
disorders may be explained by axis I disorders.

Methods

Study population

All 263 suicides (mean age 50.9+19.6 years [mean + S.D.]; 66.2%
males) who died in the Frankfurt/Main area (population: about one
million inhabitants) in 1999 and 2000 were included in the study. All
suicides were classified as certain suicides (ICD-10 X 60 - X 84) by the
Center of Forensic Medicine, which examines all deaths by unnatural
or uncertain causes in this region. Twenty suicides did not have any



1stor 2"d degree relatives or other close persons; the relatives of 22 sui-
cide victims could not be interviewed in German language and/or
were living outside of Germany. In 58 cases, informants of the de-
ceased declined the participation in the study. The relatives of the re-
sulting 163 suicides (mean age 49.8 + 19.3 years; 64.4 % males; = sam-
ple 1) were interviewed employing the psychological autopsy method
with a semi-structured interview (see below) 8.5+ 6.8 months after
the suicide. There were no significant differences between the in-
cluded and excluded suicides with respect to gender (p=n.s.,
¥2=1.44; df=1; x>test) and mean age (non-responders: men:
53.3+19.5years; p=n.s.,t =1.82,df =149.9; women: 57.2 + 15.2 years;
p=n.s.,t=1.33,df = 68.9; t-test). Key informants of the deceased were
spouses (35 %), adult children (20.9%), parents (17.8 %), sisters and
brothers (12.9 %), and other relatives and friends (13.5 %).

In addition, out of the 685 population-based controls contacted,
396 persons (mean age 51.6+17.0 years; 55.8 % males; =sample 2),
who were comparable to the suicides regarding residential area, age,
and gender, were personally interviewed. The controls were chosen by
“random digit dialling”. The suicides’ relatives and the control per-
sons were contacted by mail introducing them to the research project.
All potential informants were told that the participation was volun-
tary. Control persons were also asked to give their permission for rep-
etition of the interview, for interviews by two interviewers and for
asking a close relative or friend to give an interview about the control
person himself or herself.

Instruments and diagnostic procedure

A semi-structured interview, a modified and translated version of the
interview applied in the National Suicide Prevention Project in Fin-
land (Henriksson et al. 1993) and the Structured Clinical Interview for
DSM-IV Axis I and II (SCID-I, SCID-II, German version; Wittchen
etal. 1997; Fydrich etal. 1997) were carried out with control persons
and with informants about the suicide cases. The whole interview
takes about three hours to complete. As recommended, SCID-II was
employed after SCID-I. Dementia and other cognitive disorders were
diagnosed using the DSM-IV algorithm. All psychiatric diagnoses
were lifetime diagnoses.

In order to prove validity of our method, we assessed concordance
of DSM-1IV axis I and II diagnoses by personal and informant’s inter-
view (Schneider etal. 2004): Agreement by personal and relative’s in-
terview generated kappa coefficients above 0.79 for most Axis I and
above 0.65 for most personality disorder diagnoses; Kendall’s tau for
dimensional individual personality disorder scores ranged from 0.22
t0 0.72.1n 69 (31.2 %) male and 56 (32 %) female control persons and
in 39 (37.5%) male and 20 (33.9 %) female suicide victims SCID-II re-
sults were excluded from statistical analyses because of incomplete
data. SCID-II was deemed as “incomplete” when at least two items
were “not known” for at least one personality disorder.

The study protocol was approved by the ethics’ committee of the
Medical Faculty of the University of Frankfurt/Main and performed
in accordance with the ethical standards laid down in the Declaration
of Helsinki.

Statistical analyses

The statistical analyses were performed with SPSS version 12.0 for
Windows (Chicago, USA) and BIAS for Windows, version 8.02
(Ackermann 2004). T-tests were employed for continuous variables.
Chi? analysis was used to compare subjects with missing and without
missing personality disorder diagnoses assessed by SCID-II. The as-
sociation between suicide and diagnoses was estimated with odds ra-
tios (OR) and 95% confidence intervals (95% CI) for both genders
separately. Adjustment of ORs for the potential confounding effects of
other risk factors may be achieved by incorporating such variables in
unconditional logistic regression analysis (Backward, WALD). Fur-
thermore, in order to estimate the independent contribution of sig-
nificant predictors for suicide, we performed a binary logistic regres-
sion to compute odds ratios and 95% confidence intervals. Axis I
disorders with prevalences of at least six persons in suicides were in-
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cluded in logistic regression models. Variables that were entered into
the logistic regression models (after adjustment for age) included al-
cohol-related disorder, schizophrenia and other psychotic disorders,
single-episode and recurrent major depressive disorder, adjustment
disorders and posttraumatic stress disorders, and clusters of person-
ality disorders. In addition, delirium, dementia, amnestic and other
cognitive disorders, cannabis- and polysubstance-related disorders,
and bipolar disorder were included for men and sedative-related dis-
orders for women. Interaction of factors was included, if prevalence
of co-occurrence of these factors was observed in at least six persons.
The level of statistical significance was set at o.=0.05.

Results

Mean age did not significantly differ between male sui-
cides (48.2 £19.4 years) and controls (51.2 +15.8 years)
and female suicides (52.1+19.2 years) and controls
(52.2£18.5 years; t-test). In both genders, in suicides
and in controls, subjects who have missing data of per-
sonality disorder diagnoses (men: suicides: 51.8 +18.5
years, controls: 53.8+15.8 years; women: suicides:
56.0 £ 16.8 years, controls: 53.4 + 18.8 years) were older
than subjects without missing data of personality disor-
der diagnoses (men: suicides: 46.7 = 19.8 years, controls:
50.1+15.6 years; women: suicides: 50.3+20.0 years,
controls: 51.6 +18.4 years;), but without statistical sig-
nificance (t-test). Male suicide victims with missing data
had significantly less often cannabinoid-related disor-
ders than male suicides without missing data (0%
vs.15.9%, y?=6.24, p<0.05). In both genders, preva-
lences of other axis I diagnoses did not significantly dif-
fer between subjects with and without missing SCID-II
data, neither in suicides nor in control persons.

Axis | disorders

Ninety four (90.4 %) of all male suicide victims fulfilled
criteria for at least one lifetime DSM-IV axis I diagnosis
compared with 66 (29.9%) of the control persons. At
least one lifetime DSM-1V axis I disorder was diagnosed
in 52 female (88.1 %) suicides compared with 62 female
controls (35.4 %; Table 1). 40.4 % of all male suicides and
33.9% of all female suicides fulfilled criteria of more
than one axis I disorder compared to 8.1 % and 10.3 % in
controls. In both genders, suicide risk was significantly
elevated in schizophrenia and other psychotic disorders,
in substance-related disorders, and in affective disor-
ders (Table1). In substance-related disorders, alcohol-
related disorders and polysubstance-related disorders
were significantly associated with increased suicide risk
in men as well as in women. In men, cognitive disorders
and neurotic, stress-related and somatoform disorders
revealed also significantly elevated odds ratios. Table 1
shows that recurrent major depressive disorder was a
strong risk factor for suicide, especially for males; in
men, significantly higher suicide risk was also observed
in single-episode major depressive disorder as well as in
bipolar disorder (Table1).
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Table1 Associations between axis | disorders (DSM-1V) and suicide

Males Females
C(n=221) S(n=104) OR(95%Cl) C(n=175) S(h=59) OR(95%Cl)
At least one axis | disorder 29.9% 90.4% 22.08 (12.16-40.09)*** 35.4% 88.1% 16.10 (7.57-34.26)***
Delirium, dementia, amnestic, 0.9% 5.8% 6.70 (1.63-27.59)*** 2.9% 6.8% 2.47 (0.67-9.19)
and other cognitive disorders
Substance-related disorders 20.8% 45.2% 3.14(1.91-5.14)*** 12.0% 33.9% 3.76 (1.91-7.42)***
Alcohol-related disorders 9.0% 25.0% 3.35(1.81-6.21)*** 4.0% 16.9% 4.90 (1.91-12.56)***
Cannabinoid-related disorders 7.7% 10.6% 1.42 (0.64-3.14) 4.0% 1.7% 0.41(0.053-3.24)
Sedative-related disorders 3.6% 2.9% 0.79 (0.21-3.04) 6.3% 11.9% 2.01(0.75-5.37)
Polysubstance-related disorders 1.4% 8.7% 6.88 (2.15-22.05)** 0.0% 3.4% 15.26 (1.71-136.14)*
Schizophrenia and other psychotic disorders 0.5% 11.5% 28.70 (7.18-114.64)*** 0.0% 16.9% 74.45 (16.27-340.73)***
Affective disorders 5.0% 33.7% 9.68 (5.08-18.44)*** 15.4% 44.1% 4.32(2.30-8.13)***
Bipolar disorders? 0.0% 5.8% 27.91 (4.37-178.45)*** 23% 5.1% 2.29(0.52-10.17)
Major depressive disorder, single episode?  2.7% 12.5% 5.12 (2.05-12.77)*** 6.9% 11.9% 1.83 (0.69-4.84)
Major depressive disorder, recurrent? 0.0% 11.5% 59.86 (12.57-285.19)***  2.9% 23.7% 10.58 (4.25-26.35)***
Dysthymic disorder 23% 4.8% 2.18(0.63-7.51) 4.6% 5.1% 1.12 (0.29-4.37)
Anxiety, adjustment, and 7.7% 21.2% 3.22 (1.67-6.22)*** 12.6% 18.6% 1.59 (0.72-3.51)
somatoform disorders
Phobic and panic disorders, GAS 4.1% 4.8% 1.19 (0.39-3.64) 6.9% 6.8% 0.99 (0.31-3.20)
Obsessive-compulsive disorder 0.0% 0.0% - 0.6% 0.0% =
Somatoform disorders 0.0% 1.9% 10.80(1.12-103.46)* 0.6% 1.7% 3.00 (0.21-42.96)
Posttraumatic stress disorder, 41% 15.4% 4.29 (1.92-9.53)*** 5.7% 10.2% 1.87 (0.66-5.32)
adjustment disorders
Other axis I-disorders 0.0% 0.0% 0.0% 6.8% -

(including eating disorders)

C Control persons; S Suicides; OR odds ratio; C/ confidence interval; * p < 0.05; ** p < 0.01; *** p < 0.001; — no calculation because of inclusion of various diagnoses or cal-
culation of odds ratios not possible; 2 all major depressive episodes without full remission in suicides

Axis Il disorders

In both genders, a significantly increased risk of suicide
was associated with the presence of at least one axis II
disorder and all clusters of personality disorders includ-
ing paranoid, histrionic, borderline, narcissistic,
avoidant, and dependent personality disorder (Tables2
and 3). Additionally, in men the other personality disor-
ders of cluster C (dependent, obsessive-compulsive,
depressive, and passive-aggressive) and schizotypal
personality disorder showed significant odds ratios
(Table2).

Cluster A, cluster B, and cluster C personality disor-
ders revealed significantly elevated odds ratios in both
genders (Table 3). Male suicides had significantly higher
frequency of only “pure” cluster C disorders, also after
adjustment for axis I disorders with prevalences over
five persons in suicides (Table 3). Women who had com-
mitted suicide significantly more often showed cluster B
personality disorders without personality disorders out
of other clusters, also after adjustment for axis I disor-
ders with 13-fold increased suicide risk (Table 3). Clus-
ter A, cluster B, and cluster C personality disorders co-
occurring with personality disorders of other clusters
revealed significantly increased odds ratios in both gen-
ders, even after adjustment for comorbidity with axis I
disorders (Table 3).

Axis | and Axis Il comorbidity - men

Regarding comorbidity of any axis I and any axis II di-
agnosis (suicides: 68.9%, controls: 15.3%), threefold
higher odds ratios compared with diagnosis of any axis
I disorder without a personality disorder (suicides:
24.6 %, controls: 17.3%; OR=3.17; 95% CI 1.42-7.08;
p <0.01) and tenfold higher odds ratios compared with
diagnosis of any personality disorders without an axis I
disorder (suicides: 4.9 %, controls: 11.3%; OR=10.35;
95% CI 3.16-33.85; p <0.001) were shown.

Cognitive disorders, alcohol-related disorders,
cannabis-related and polysubstance-related disorders,
schizophrenia and other psychotic disorders, single-
episode major depressive disorder, and adjustment dis-
orders remained significant in a logistic regression
model including only axis I disorders (see above); bipo-
lar and recurrent major depressive disorder lost signifi-
cance in the final model (Table 4). The addition of cluster
A, cluster B, cluster C personality disorders, and co-oc-
currence of personality disorders of more than one clus-
ter to the model produced no changes in the significant
axis I disorders, and “pure” cluster C personality disor-
ders and combination of personality disorders of two or
more clusters showed highly significant odds ratios
(Table 4). Also “missing data” of personality disorders re-
vealed significantly increased odds ratios (Table 4).
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Males Females
C(n=221) S(h=104) OR(95%Cl) C(n=175 S(h=59) OR(95%Cl)
At least one Axis Il disorder 27.0% 723% 7.07 (3.82-13.10)*** 24.4% 66.7% 6.21 (2.94-13.09)***
Axis Il disorders of more than one cluster 8.0% 42.6% 8.54 (4.20-17.38)*** 8.5% 30.8% 4.76 (1.96-11.56)***
Cluster A personality disorders
Paranoid 33% 20.0% 7.25 (2.77-18.94)*** 2.6% 17.9% 8.31(2.44-28.32)***
Schizoid 5.3% 10.8% 2.16 (0.76-6.11) 5.1% 12.8% 2.72 (0.81-9.13)
Schizotypal 0.7% 6.5% 10.34 (1.69-63.26)* 43% 5.1% 1.20 (0.22-6.47)
Cluster B personality disorders
Histrionic 1.3% 10.8% 8.99 (2.32-34.83)** 0.9% 17.9% 25.38(5.57-115.68)***
Narcissistic 6.0% 27.7% 6.04 (2.72-13.42)*** 2.6% 20.5% 9.81(3-32.04)***
Borderline 2.6% 28.1% 14.38 (5.68-36.42)*** 6.8% 25.6% 4.70 (1.81-12.22)**
Antisocial 2.6% 7.9% 3.11(0.88-11.58) 0.8% 2.6% 3.11(0.22-44.66)
Cluster C personality disorders
Avoidant 4.0% 23.1% 7.25(2.96-17.75)*** 43% 15.4% 4.07 (1.26-13.21)*
Dependent 1.3% 6.2% 4.89 (1.01-23.55)* 0.0% 5.1% 15.67 (1.75-140.62)*
Obsessive-compulsive 8.6% 23.1% 3.19(1.45-6.97)** 8.5% 17.9% 2.34(0.84-6.52)
Depressive 0.7% 4.6% 7.26 (1.01-52.05)* 3.4% 5.1% 1.53 (0.27-8.63)
Passive-aggressive 4.6% 26.2% 7.29 (3.13-16.96)*** 5.1% 12.8% 2.72(0.81-9.13)
C Control persons; S Suicides; OR odds ratio; C/ confidence interval; * p < 0.05; ** p < 0.01; *** p < 0.001
Table3 Clusters of axis Il disorders
(DSM-1V) and comorbidity with axs I St Newn T ks tis sk
disorders of other clusters St =221 =104
At least one Axis Il disorder 27.0% 723% 7.07***  3,82-13.10 7.16***  2.66-19.23
Cluster A 73% 29.0% 5.17***  2.39-11.18 4,12%* 1.48-11.48
Cluster A without any other clusters ~ 4.7% 6.5% 1.81 0.51-6.46 1.65 0.37-7.32
Cluster A with any other clusters 2.7% 22.6% 11.06***  3.46-35.33 9.23**  2,25-37.91
Cluster B 10.6% 453% 6.99***  3.59-13.63 4.19**  1.72-10.18
Cluster B without any other clusters ~ 4.0% 6.3% 2.50 0.67-9.34 0.96 0.15-6.06
Cluster B with any other clusters 6.6% 37.5% 9.00%**  3,95-20.52 5.74***  2.10-15.68
Cluster C 17.9% 53.8% 5.36***  2.90-9.91 7.60***  3,17-19.20
Cluster C without any other clusters 9.9% 16.9% 3.03* 1.26-7.27 5.07* 1.32-19.50
Cluster C with any other clusters 7.9% 36.9% 8.27***  3,72-18.39 9.50%**  3,27-27.59
Women N=175 N=59
At least one Axis Il disorder 244% 66.7% 6.21***  2.94-13.09 8.91***  3.31-23.97
Cluster A 9.4% 25.6% 3.32% 1.33-8.32 5.01**  1.75-14.38
Cluster A without any other clusters ~ 3.4% 2.6% 0.91 0.10-8.49 1.11 0.10-12.73
Cluster A with any other clusters 6.0% 23.1% 4.70**  1.61-13.70 7.47**  2.31-24.10
Cluster B 9.4% 46.2% 8.26***  3.67-18.61 13.24***  4.61-38.01
Cluster B without any other clusters ~ 4.3% 23.1% 9.08***  2,77-29.84  12.85***  3,22-51.23
Cluster B with any other clusters 5.1% 23.1% 7.57***  2.44-23.53 13.57***  3.76-48.97
Cluster C 16.2% 33.3% 2.58*% 1.14-5.82 2.07 0.77-5.56
Cluster C without any other clusters 8.5% 10.3% 1.51 0.44-5.20 0.66 0.12-3.46
Cluster C with any other clusters 7.7% 23.1% 3.77* 1.36-10.45 4.82%* 1.57-14.80

C control persons; S suicides; OR Odds ratio (adjusted for age); * p < 0.05; ** p < 0.01; *** p < 0.001; 2 Men: adjusted for age,
cognitive disorders, alcohol-related disorders, cannabis-related disorders, polysubstance-related disorders, schizophrenia
and other psychotic disorders, bipolar disorders, major depression (single episode, recurrent), adjustment disorders; women:
adjusted for alcohol-related disorders, sedative-related disorders, schizophrenia and other psychotic disorders, major de-
pression, single episode and recurrent, adjustment disorders and posttraumatic stress disorders
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Table4 Logistic regression analysis: Axis | without
and with axis Il disorders — men

OR? C195%? ORP C195%"
Delirium, dementia, amnestic 24.14***  4.60-126.85 13.55** 2.48-73.94
and other cognitive disorders
Alcohol-related disorders 5.14***  2.43-10.89 3.66** 1.67-8.02
Cannabis-related disorders 3.03* 1.20-7.65 3.95*% 1.34-11.68
Polysubstance-related disorders 11.72**  2.59-52.98 16.91** 3.17-90.03
Schizophrenia and other psychotic disorders ~ 62.08***  7.50-514.09  70.06*** 6.97-704.41
Major depressive disorder, single episode 11.24***  3.83-33.03 11.29%** 3.48-36.61
Posttraumatic stress disorder 10.54***  4,12-26.97 59.70***  11.15-319.78
and adjustment disorders
Personality disorders - - 1.00
Only Cluster A - - 5.15*% 1.01-26.22
Only Cluster B - - 2.15 0.30-15.21
Only Cluster C - - 9.38** 2.18-40.34
Co-occurrence of more than one cluster - - 16.13*** 4.86-53.50
Missing data - - 6.27%** 2.34-16.81

2 Variables included in logistic regression analysis: Delirium, dementia, amnestic and other cognitive disorders,
alcohol-related disorders, cannabis-related disorders, polysubstance-related disorders, schizophrenia and other
psychotic disorders, bipolar disorders, major depression, single episode and recurrent, adjustment disorder, in-
teraction between alcohol-related disorders and adjustment disorders.

b Variables included in logistic regression analysis: Delirium, dementia, amnestic and other cognitive disorders,
alcohol-related disorders, cannabis-related disorders, polysubstance-related disorders, schizophrenia and other
psychotic disorders, bipolar disorders, major depression, single episode and recurrent, adjustment disorders and
posttraumatic stress disorders, personality disorders (cluster A, B, C and comorbidity of clusters), interaction of
alcohol-related disorders and adjustment disorders, interaction of alcohol- and cannabis-related disorders and
of major depression, single episode with cluster B personality disorders, interaction of alcohol- and cannabis-re-
lated disorders, of major depression, single episode and of adjustment disorders with cluster C personality dis-

orders.

*p < 0.05;%* p < 0.01;** p < 0,001

Axis | and Axis Il comorbidity - women

Estimated suicide risk associated with comorbidity of
axis I and axis II disorders (suicides: 56.4 %, controls:
12.8 %) was 3.5 times higher than suicide risk associated
with any axis I disorder without a personality disorder
(suicides: 33.3%, controls: 26.5%, OR=3.50, 95% CI
1.40-8.71; p<0.01) and five times higher than suicide
risk associated with personality disorder without an
axis I diagnosis (suicides: 10.3%, controls: 12 %,
OR=5.13,95% CI 1.48-17.86 p <0.05).

A significantly increased suicide risk was associated
with alcohol-related disorders and major depressive dis-
order, single episode and recurrent, in the multivariate
analysis. Schizophrenia and other psychotic disorders
did not remain significant in the final model (Table 5).
When cluster A, cluster B, cluster C personality disor-
ders, and combination of more than one cluster were ad-
ditionally entered in the logistic model, single episode of
major depression lost significance as an independent
risk factor; “pure” cluster B personality disorders and
co-occurrence of personality disorders of at least two
clusters showed significantly increased odds ratios
(Table 5).

Discussion and conclusion

Our findings confirm the important role of psychiatric
illness as a risk factor for suicide as shown by other psy-
chological autopsy studies with case-control design (see
Cavanagh et al. 2003; see Schneider 2003). In the present
study, the estimated risk of suicide for presence of at
least one axis I disorder was 22 times greater for men
and 16 times greater for women than in the absence of
an axis I disorder; the estimated suicide risk for the pres-
ence of at least one axis II disorder was seven times
greater for men and six times greater for women than in
the absence of a personality disorder. In both genders,
estimated suicide risk for personality disorders was only
marginally influenced by adjustment for axis I disor-
ders. Co-occurrence of personality disorders of more
than one cluster was associated with highly elevated sui-
cide risk, about 16-fold in men and 20-fold in women,
even after a more inclusive approach, while in women
only “pure” cluster B and in men “pure” cluster C per-
sonality disorders contributed independently to suicide
risk with high significance in our model.
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Table 5 Logistic regression analysis: Axis | without

b b
and with axis Il disorders — women Ok C195% OR C195%
Alcohol-related disorders 6.64** 2.22-19.89 4.49* 1.27-15.93
Sedative-related disorders € 4.95*% 1.25-19.55
Major depressive disorder, single episode 2.93* 1.00-8.56 €
Major Depressive disorder, recurrent 17.04***  556-52.26  32.53***  9,20-115.11
Personality disorders - = 1.00
Only Cluster A - - 3.71 0.31-44.10
Only Cluster B - - 21.47%%*  4.72-97.55
Only Cluster C = = 1.29 0.22-7.46
Co-occurrence of more than one cluster - - 20.43***  5,77-72.32

2 Variables included in logistic regression analysis: Alcohol-related disorders, sedative-related disorders, schizo-
phrenia and other psychotic disorders, major depression, single episode and recurrent, adjustment disorders and
posttraumatic stress disorders.

b Variables included in logistic regression analysis: Alcohol-related disorders, sedative-related disorders, schizo-
phrenia and other psychotic disorders, major depression, single episode and recurrent, adjustment disorders and
posttraumatic stress disorders, personality disorders (cluster A, B, C and comorbidity of clusters), interaction of
alcohol-related disorders with cluster B personality disorders, interaction of major depression, single
episode,with cluster C personality disorders.

¢ variables that did not remain in the final model.

*p <0.05;**p < 0.01; ***p < 0.001

Methodological issues

To our knowledge, this is the first population-based psy-
chological autopsy study focusing on the assessment of
interactions between personality disorders and axis I
disorders as risk factors for suicide in both genders sep-
arately. Causes of deaths were precisely classified as sui-
cides by the Center of Forensic Medicine, which exam-
ines all uncertain deaths in the Frankfurt area. Another
strength of our study - as in psychological autopsy stud-
ies in general - is that psychiatric disorders were identi-
fied regardless of health care registers. However, some
methodological limitations have to be considered: (1)
Our study shares the methodological limitations of all
psychological autopsy studies, which include the possi-
bility of incomplete and biased information (Brent et al.
1988; Beskow et al. 1990). Yet, our own results (Schneider
etal. 2004) and recent research (Kelly and Mann 1996;
Conner etal. 2001) show validity of the psychiatric diag-
noses including axis II diagnoses by proxy approach. It
is difficult and also ethically questionable to assess liv-
ing controls by best-estimate method (Leckman etal.
1982) as described by Hawton etal. (1998). (2) As shown
in a Canadian (Lesage etal. 1994) and several British
studies (Appleby etal. 1999; Cavanagh etal. 1999; Haw-
ton etal. 2002) and a very recent Chinese study (Chiu
etal. 2004), we did not achieve high response rates, nei-
ther in suicides nor in controls. Unfortunately, due to
data protection regulations, we did not obtain detailed
information about suicides and controls if informants
declined an interview, but age and gender of included
and excluded suicides did not differ significantly. Espe-
cially control persons with mental disorders might
refuse participation in the study, which may result in un-
derreporting of psychiatric diagnoses in controls. Fur-
thermore, some informants might conceal psychiatric
disorders. However, we have no hints for bias, as preva-

lences of axis I disorders of the control group corre-
spond to those of the general population (Wittchen etal.
1999; Meyer etal. 2000; Strobl etal. 2002). Contrary to
our findings, Wittchen etal. (1999) and Meyer etal.
(2000) had observed higher prevalences of somatoform
disorders in the general population in Germany; this
may be due to differences in study design and instru-
ments. Prevalence of any personality disorder in the
control group was higher than in another German study
(Maier etal. 1992). Other studies using different instru-
ments and DSM-III or DSM-III-R as diagnostic system
have found up to 22.5% personality disorders in com-
munity samples (Torgersen etal.2001). (3) The diagnos-
tic subgroups in our study were small, which is reflected
in the wide confidence intervals. This may result in a
high risk of false negative findings attributable to low
statistical power. (4) Moreover, in men somatoform dis-
orders and in women polysubstance-related disorders,
both significant risk factors in univariate analysis, were
notincluded in the logistic model due to their low preva-
lences. Finally, (5) interpretation of other variables that
would have confounded the effect of personality disor-
ders on suicide risk like social factors or life events
(Heikkinen et al. 1997a,1997b) have been omitted in our
study, but should be included in future research.

Findings

The results of this study support our hypotheses that (1)
axis I disorders and (2) personality disorders are risk
factors for suicide, and (3) personality disorders are risk
factors for suicide independent of axis I disorders. In
male suicides, the percentage of at least one axis I disor-
der corresponds with other European studies; in
women, the percentage of suicides suffering from at
least one axis I disorder is slightly lower in our study
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than in other European studies (Beskow 1979; Asgard
1990; Henriksson etal. 1993; Foster etal. 1997). In line
with other authors (Cheng 1995; Foster etal. 1999; Vi-
jayakumar and Rajkumar 1999) we identified psychi-
atric axis I disorder and comorbidity of several axis I
disorders as well as comorbidity of axis I and axis II dis-
orders as risk factors for suicide. Comorbidity of several
axis I disorders, mostly major depression with sub-
stance-related disorders, was associated with a higher
suicide risk in Cheng’s (1995) mixed gender sample than
in ours. This could be explained by the higher percen-
tage of suicide victims with comorbidity in Taiwan than
in Frankfurt; our result is similar to those of retrospec-
tive studies in Finland and Northern Ireland (Henriks-
son etal. 1993; Foster etal. 1997).

Axis | disorders

In men cognitive disorders, alcohol-related disorders,
polysubstance-related disorders, schizophrenia and
other psychotic disorders, single-episode major depres-
sive disorder, and adjustment disorders and in women
alcohol-related disorders and recurrent major depres-
sive disorder remained significantly associated with sui-
cide risk, independently of the statistical model used.
These results underline the importance of especially al-
cohol-related disorders and major depressive disorder
as predictors for suicide in both genders.

The estimated risk for suicide in the presence of al-
cohol-related disorders was about four times greater in
men and five times greater in women than in its absence;
these results are in line with the elevated suicide risk for
alcohol dependence in samples including predomi-
nantly men (Cheng 1995; Foster et al. 1999).1In a Swedish
study (Waern 2003) including elderly suicides, alcohol-
related disorders were independent risk factors for sui-
cide in both genders. A recent British psychiatric regis-
ter study failed to show an association between alcohol
dependence and suicide in women of mixed ages (Bax-
ter and Appleby 1999). However, former British studies
(Barraclough etal. 1974) found low alcohol consump-
tion in female suicides; moreover, register studies will
miss individuals who do not seek psychiatric care. We
observed alcohol-related disorders in 25% of male and
17 % of female suicides, a figure that is similar to older
US results (Robins etal. 1959). However, prevalences of
alcohol-related disorders have been found to vary in
mixed age suicides in both genders (Arato etal. 1988;
Henriksson et al. 1993; Foster etal. 1997).

In men, we noted multiple substance-related disorder
as arisk factor for suicide, with the highest odds ratio af-
ter inclusion of other axis I and personality disorders in
the model. We showed in a recent analysis of our sample
(Schneider etal. in press) that polysubstance-related
disorders were associated with suicide risk in younger
men; this is concordant with the finding that drug con-
sumption occurs most frequently in young male sui-
cides (Conwell etal. 1996), mostly as consumption of
multiple drugs (Fowler etal. 1986). The multivariate

analysis also indicated that cannabis-related disorders
might be associated with suicide in men and sedative-
related disorders with suicide in women. Prevalences of
other substance use disorders than alcohol use disorders
in male suicides were higher than in other European
studies (Beskow 1979; Henriksson etal. 1993; Foster
etal. 1997) and consistent with US results (Rich etal.
1988). With respect to female suicides, they were higher
than in Swedish and Finnish (Asgard 1990; Henriksson
etal. 1993), but similar to US and Northern Irish reports
(Rich etal. 1988; Foster etal. 1997). These findings may
reflect real international differences, but could also indi-
cate a recent increase of other substance-related than al-
cohol-related disorders.

We have demonstrated that major depression is a risk
factor for suicide in both genders, which is in line with
results of mixed age and gender samples (Cheng 1995;
Foster etal. 1999). In this study, however, only single-
episode major depressive disorder in men and merely
recurrent major depressive disorder in women were as-
sociated with suicide in a more inclusive approach.
Identifying recurrent major depressive disorder as a risk
factor for female suicide only was somewhat unexpected
because of an earlier report describing recurrent major
depression as the axis I disorder with the highest odds
ratio in an elderly mixed gender sample (Waern etal.
2002). However, contrary to our results, these authors
had medical records at their disposal, where these for-
mer episodes were documented. Furthermore, since
men preferentially present “atypical” depressive symp-
toms (Rutz 1999), male depression often remains unrec-
ognized, probably particularly in outpatient samples
(Moller-Leimkiihler et al. 2004). Our prevalences of ma-
jor depressive disorder are close to results of European
psychological autopsy studies, in men (Arato etal. 1988;
Foster etal. 1997; Henriksson etal. 1993) as well as in
women (Asgard 1990), although prevalences have wide
ranges (see Schneider 2003).

According to the majority of previous reports (see
Schneider 2003), prevalences of bipolar disorder and of
dysthymia were low. As in the Indian mixed age and
gender study (Vijayakumar and Rajkumar 1999), dys-
thymia and bipolar disorder were not associated with
suicide in both genders in the more inclusive approach.
Cheng (1995) reported that dysthymia is linked with sig-
nificantly elevated odds ratios, but he diagnosed dys-
thymic disorder in 26 % of all suicides, a much higher
proportion than in all other previous reports.

The prevalences of schizophrenia and other psy-
chotic disorders were very similar to those of previous
studies (Robins etal. 1959; Henriksson etal. 1993; Rich
etal. 1988). We noted a highly elevated suicide risk for
“schizophrenia and other psychotic disorders” for both
genders in the univariate analysis. In men, even in the
multivariate model, the estimated risk for suicide in the
presence of schizophrenia and other psychotic disorders
was about 70 times greater than in its absence. Schizo-
phrenia and other psychotic disorders was not identi-
fied as an independent risk factor for women after in-



clusion of other psychiatric disorders. Follow-up studies
(Harris and Barraclough 1998; Baxter and Appleby 1999;
Hiroeh etal. 2001) did not demonstrate gender diffe-
rences for suicide risk in schizophrenia, but De Hert
etal. (2001) reported a significantly higher suicide rate
for men than for women.

Cognitive disorders (DSM-IV) were identified as in-
dependent risk factors for suicide in our male sample.
Confirming results of studies comprising mostly elderly
(see Schneider etal. 2001; Harwood etal. 2001; Waern
etal. 2002), we observed only one male suicide who suf-
fered from dementia; the other five male suicides and
the two control persons diagnosed with cognitive disor-
ders fulfilled criteria for personality change, mood dis-
order, or mental disorder not otherwise specified due to
a general medical condition.

In suicides, prevalences of adjustment and posttrau-
matic stress disorders are within the ranges given by
other authors, in both genders (Rich etal. 1988; Asgard
1990; Henriksson et al. 1993; Foster et al. 1997). Our find-
ings have established adjustment and posttraumatic
stress disorders as an independent risk factor for male
suicide only, with a high odds ratio after inclusion of
clusters of personality disorders. In a recent report of
our study (Schneider etal. in press) we demonstrated
that adjustment disorders are particularly associated
with male elderly suicide, which indicates the important
role of life events relating to subsequent development of
psychiatric symptoms and their contribution to male
suicide risk. In agreement with controlled mixed age
psychological autopsy studies comprising mostly men
(Foster etal. 1999; Vijayakumar and Rajkumar 1999),
anxiety disorders were not identified as a risk factor for
suicide. Concordant to the literature (see Schneider
2003), we seldom observed somatoform disorders, eat-
ing disorders, and obsessive-compulsive disorders in
suicides in our study.

Personality disorders

The results of the present study support our prediction
of a higher prevalence of DSM-IV axis II disorders in the
suicide group than in the control group. The odds ratio
of at least one personality disorder was in the range of
the odds ratios calculated by other authors (Cheng etal.
1997; Vijayakumar and Rajkumar 1999; Foster etal.
1999) using SAP, a semi-structured interview for DSM-
III-R and ICD-10 (Mann etal. 1981; Pilgrim etal. 1993).
The overall prevalence of personality disorders in
our study was high, but in keeping with recent results:
Cheng etal. (1997) reported personality disorders to
range between 46.7 % and 76.7 % in completed suicides
among three ethnic groups in Taiwan. Earlier (Barra-
clough etal. 1974; Henriksson et al. 1993) as well as more
recent reports of mixed age and gender samples (Foster
etal. 1999; Vijayakumar and Rajkumar 1999) showed
much lower rates. However, different diagnostic systems
and interviews were applied in these studies; therefore,
comparability of their results is limited. The surveys
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finding high prevalences of personality disorders used
more specific structured interviews than we did. In fact,
proportions of suicides with personality disorders
would rise after inclusion of subjects with personality
trait accentuation (Harwood etal. 2001; Houston etal.
2001) or of cases in which diagnosis of personality dis-
order could not be excluded (e.g. Henriksson etal.
1993). Furthermore, personality disorders seem to be
less frequent in older than in younger age groups (Hen-
riksson etal. 1995; Isometsi etal. 1996); but our results
are possibly distorted because younger control persons
and informants of younger suicides agreed to or were
able to complete SCID-II more frequently. This might be
caused by younger interviewees’ better endurance and
higher interest in the study.

As in the Northern Irish study using DSM-III-R
(Foster etal. 1999) we found cluster A, cluster B, and
cluster C personality disorders associated with suicide
risk. Borderline and emotionally unstable personality
disorders were the most common personality disorders
in mixed age suicides (Henriksson etal. 1993; Cheng
etal. 1997; Foster etal. 1999) and were associated with
increased suicide risk (Cheng etal. 1997; Foster etal.
1999). Foster etal. (1997, 1999) found paranoid person-
ality disorder and avoidant personality disorder as the
two other most frequent personality disorders in sui-
cides. These results resemble our findings, which may
imply common characteristics in suicide completers.

After taking into account the presence of axis I disor-
ders, co-occurrence of personality disorders of more
than one cluster was associated with 16-fold suicide risk
in men and 20-fold suicide risk in women. This result
supports our prediction of more “cluster combinations”
of personality disorders in the suicide than in the con-
trol group. For men cluster C and for women cluster B
personality disorders without presence of personality
disorders out of other clusters increased suicide risk
even independently of axis I disorders. In women, a dra-
matic and erratic and in men, an anxious, inhibited tem-
perament may predispose to suicidal behavior. “Missing
data” of personality disorders were associated with in-
creased suicide risk in men. Relatives might not be able
or willing to give sufficient information of a suicide’s
personality characteristics, if they missed an intimate or
a good relation to the deceased. The social relationships
of these deceased men might have been damaged by
dysfunctional behavior due to “not normal” personality
traits.

Implications for suicide prevention

In both genders, prevention, precise recognition, and
adequate treatment of psychopathological symptoms
and psychiatric disorders (Miiller-Oerlinghausen 2001;
Meltzer etal. 2003; Miiller-Oerlinghausen 2003; Barak
etal.2004; Bradvik and Berglund 2005; Baca-Garcia et al.
2005) play key roles in suicide prevention. Heritability of
axis I disorders like alcohol use disorders and major de-
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pression (Bierut etal. 1999; Kendler etal. 2001; Tyndale
2003) and of personality disorders (Torgersen etal.
2000) is well known. The interaction of genetic with en-
vironmental factors (Reif and Lesch 2003) and hor-
mones (Baca-Garcia et al. 2003) should also be included
in considerations about suicide prevention. By gaining a
better understanding of these complex interactions, new
pharmacological and behavioral treatment approaches
could be provided and help to reduce suicide risk.

References

10.

11.

12.

13.

14.

15.

16.

17.

Ackermann H (2004) BIAS. Epsilon-Verlag, Hochheim-Darm-
stadt

Angst F, Stassen HH, Clayton PJ, Angst J (2002) Mortality of pa-
tients with mood disorders: follow-up over 34-38 years. ] Affect
Disord 68:167-181

Appleby L, Cooper J, Amos T, Faragher B (1999) Psychological
autopsy of suicides by people under 35. Br J Psychiatry 175:
168-174

Arato M, Demeter E, Rihmer Z, Somogyi E (1988) Retrospective
psychiatric assessment of 200 suicides in Budapest. Acta Psychi-
atr Scand 77:454-456

Asgard U (1990) A psychiatric study of suicide among urban
Swedish females. Acta Psychiatr Scand 82:115-124

Baca-Garcia E, Diaz-Sastre C, Garcia Resa E, Blasco H, Braque-
hais Conesa D, Oquendo MA, Saiz-Ruiz J, de Leon J (2005) Sui-
cide attempts and impulsivity. Eur Arch Psychiatry Clin Neurosci
255(2):152-156

Baca-Garcia E, Vaquero C, Diaz-Sastre C, Ceverino A, Saiz-Ruiz
J, Fernandez-Piquera ], de Leon ] (2003) A pilot study on a gene-
hormone interaction in female suicide attempts. Eur Arch Psy-
chiatry Clin Neurosci 253:281-285

Barak Y, Mirecki I, Knobler H, Natan Z, Aizenberg D (2004) Sui-
cidality and second generation antipsychotics in schizophrenia
patients: a case-controlled retrospective study during a 5-year
period. Psychopharmacology 175:215-219

Barraclough BM, Bunch J, Nelson B, Sainsbury P (1974) A hun-
dred cases of suicide: clinical aspects. Br J Psychiatry 125:
355-373

Baxter D, Appleby L (1999) Case register study of suicide risk in
mental disorders. Br ] Psychiatry 175:322-326

Beskow J (1979) Suicide and mental disorder in Swedish men.
Acta Psychiatr Scand 277(Suppl):1-138

Beskow ], Runeson B, Asgard U (1990) Psychological autopsies:
methods and ethics. Suicide Life Threat Behav 20:307-323
Bierut L], Heath AC, Bucholz KK, Dinwiddie SH, Madden PAF,
Statham D], Dunne MP, Martin NG (1999) Major Depressive Dis-
order in a community-based twin sample: Are there different ge-
netic and environmental contributions for men and women?
Arch Gen Psychiatry 56:557-563

Bradvik L, Berglund M (2005 [published online 22 November
2004]) Suicide in severe depression related to treatment. Depres-
sive characteristics and rate of antidepressant overdose. Eur
Arch Psychiatry Clin Neurosci

Brent DA, Johnson BA, Perper ], Connolly ], Bridge ], Bartle S,
Rather C (1994) Personality disorder, personality traits, impul-
sive violence and completed suicide in adolescents. ] Am Acad
Child Adolesc Psychiatry 33:1080-1086

Brent DA, Perper JA, Kolko DJ, Zelenak JP (1988) The psycholog-
ical autopsy: methodological considerations for the study of
adolescent suicide. ] Am Acad Child Adolesc Psychiatry 27:
362-366

Cavanagh JTO, Carson A]J, Sharpe M, Lawrie SM (2003) Psy-
chologcial autopsy studies of suicide: a systematic review. Psy-
chol Med 33:395-405

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Cavanagh JTO, Owens DGC, Johnstone EC (1999) Life events in
suicide and undetermined death in south-east Scotland: a case-
control study using the method of psychological autopsy. Soc
Psychiatry Psychiatr Epidemiol 34:645-650

Cheng ATA (1995) Mental illness and suicide. A case-control
study in East Taiwan. Arch Gen Psychiatry 52:594-603

Cheng ATA, Mann AH, Chan KA (1997) Personality disorder and
suicide. A case-control study. Br ] Psychiatry 170:441-446

Chiu HE Yip PS, ChiI, Chan S, Tsoh J, Kwan CW, Li SF, Conwell Y,
Caine E (2004) Elderly suicide in Hong Kong - a case-controlled
psychological autopsy study. Acta Psychiatr Scand 109:299-305
Conner KR, Duberstein PR, Conwell Y (2001) The validity of
proxy-based data in suicide research: a study of patients 50 years
of age and older who attempted suicide. I. Psychiatric diagnoses.
Acta Psychiatr Scand 104:204-209

Conwell Y, Duberstein PR, Cox C, Herrmann JH, Forbes NT,
Caine ED (1996) Relationship of age and axis I diagnoses in vic-
tims of completed suicide: a psychological autopsy study. Am J
Psychiatry 153:1001-1008

De Hert M, McKenzie K, Peuskens J (2001) Risk factors for sui-
cide in young patients suffering from schizophrenia. Schizophr
Res 47:127-134

De Hert M, Peuskens ] (1998) First-episode schizophrenia, a nat-
uralistic 10 year follow-up study. Schizophr Res 29:7-8

Dorpat TL, Ripley HS (1960) A study of suicide in the Seattle
area. Compr Psychiatry 1:349-359

Foster T, Gillespie K, McClelland R (1997) Mental disorders and
suicide in Northern Ireland. Br J Psychiatry 170:447-452

Foster T, Gillespie K, McClelland R, Patterson C (1999) Risk fac-
tors for suicide independent of DSM-III-R Axis I disorder. Case-
control psychological autopsy study in Northern Ireland. Br ]
Psychiatry 175:175-179

Fowler RC, Rich CL, Young D (1986) San Diego suicide study:
Substance abuse in young cases. Arch Gen Psychiatry 43:962-965
Fydrich T, Renneberg B, Schmitz B, Wittchen HU (1997) Struk-
turiertes Klinisches Interview fiir DSM-IV, Achse II: Person-
lichkeitsstérungen. Eine deutschsprachige erweiterte Bear-
beitung der amerikanischen Originalversion des SCID-IL
(Structured Clinical Interview for DSM-IV, Axis IA German en-
larged version of the American original version of SCID-II).
Hogrefe, Géttingen

Harris EC, Barraclough B (1997) Suicide as an outcome for men-
tal disorders: a meta-analysis. Br ] Psychiatry 170:205-228
Harris EC, Barraclough B (1998) Excess mortality of mental dis-
order. Br J Psychiatry 173:11-53

Harwood D, Hawton K, Hope T, Jacoby R (2001) Psychiatric dis-
order and personality factors associated with suicide in older
people: a descriptive and case-control study. Int ] Geriatr Psychi-
atry 16:155-165

Hawton K, Appleby L, Platt S, Foster T, Cooper J, Malmberg A,
Simkin S (1998) The psychological autopsy approach to studying
suicide: a review of methodological issues. J Affect Disord 50:
269-276

Hawton K, Simkin S, Rue J, Haw C, Barbour F, Clements A,
Sakarovitch C, Deeks J (2002) Suicide in female nurses in Eng-
land and Wales. Psychol Med 32:239-250

Heikkinen ME, Henriksson MM, Isometsi ET, Marttunen M]J,
Aro HM, Loénnqvist JK (1997a) Recent life events and suicide in
personality disorders. ] Nerv Ment Dis 185:373-381

Heikkinen ME, Isometsi ET, Henriksson MM, Marttunen M]J,
Aro HM, Lénngvist JK (1997b) Psychosocial factors and com-
pleted suicide in personality disorders. Acta Psychiatr Scand 95:
49-57

Henriksson MM, Aro HM, Marttunen M], Heikkinen ME,
Isometsd ET, Kuoppasalmi KI, Lonnqvist JK (1993) Mental dis-
orders and comorbidity in suicide. Am J Psychiatry 150:935-940
Henriksson MM, Marttunen M], Isometsd ET, Heikkinen ME,
Aro HM, Kuoppasalmi KI, Lénnqvist JK (1995) Mental disorders
in elderly suicide. Int Psychogeriatr 7:275-286

Hiroeh U, Appleby L, Mortensen PB, Dunn G (2001) Death by
homicide, suicide, and other unnatural causes in people with
mental illness: a population-based study. Lancet 358:2110-2112



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Houston K, Hawton K, Sheppard R (2001) Suicide in young peo-
ple aged 15-24: a psychological autopsy study. J Affect Disord
63:159-170

Isometsd ET, Henriksson MM, Heikkinen ME, Aro HM, Mart-
tunen MJ, Kuoppasalmi KI, Lonnqvist JK (1996) Suicide among
subjects with personality disorders. Am ] Psychiatry 153:
667-673

Kelly TM, Mann JJ (1996) Validity of DSM-III-R diagnosis by
psychological autopsy: a comparison with clinician ante-
mortem diagnosis. Acta Psychiatr Scand 94:337-343

Kendler KS, Gardner CO, Neale MC, Prescott CA (2001) Genetic
risk factors for major depression in men and women: similar or
different heritabilities and same or partly distinct genes? Psychol
Med 31:605-616

Leckman JF, Sholomskas D, Thompson D, Belanger A, Weissman
MM (1982) Best estimate of lifetime psychiatric diagnosis. Arch
Gen Psychiatry 39:879-888

Lesage AD, Boyer R, Grunberg F, Vanier C, Morissette R, Menard-
Buteau C, Loyer M (1994) Suicide and mental disorders: a case-
control study of young men. Am J Psychiatry 151:1063-1068
Maier W, Lichtermann D, Klingler T, Heun R, Hallmayer J (1992)
Prevalences of disorders (DSM-III-R) in the community. ] Per-
son Disord 6:187-196

Mann AH, Jenkins R, Cutting JC, Cowen PJ (1981) The develop-
ment and use of a standardised assessment of abnormal person-
ality. Psychol Med 11:839-847

Marttunen MJ, Aro HM, Henriksson MM, Lonnqvist JK (1994)
Antisocial behaviour in adolescent suicide. Acta Psychiatr Scand
89:167-173

Meltzer HY, Alphs L, Green Al, Altamura AC, Anand R, Bertoldi
A,Bourgeois M, Chouinard G, Islam MZ, Kane ], Krishnan R, Lin-
denmayer JP, Potkin S; International Suicide Prevention Trial
Study Group (2003) Clozapine treatment for suicidality in schiz-
ophrenia: International Suicide Prevention Trial (InterSePT).
Arch Gen Psychiatry 60:82-91

Meyer C, Rumpf HJ, Hapke U, Dilling H, John U (2000) Lebens-
zeitprévalenz psychischer Stérungen in der erwachsenen All-
gemeinbevolkerung. Ergebnisse der TACOS-Studie. (Lifetime
prevalence of mental disorders in general adult population, Re-
sults of TACOS study). Nervenarzt 71:535-542
Moller-Leimkiihler AM (2003) The gender gap in suicide and
premature death or: why are men so vulnerable. Eur Arch Psy-
chiatry Clin Neurosci 253:1-8

Moller-Leimkiihler AM, Bottlender R, Strauf8 A, Rutz W (2004) Is
there evidence for a male depressive syndrome in inpatients with
major depression? J Affect Disord 80:87-93
Miiller-Oerlinghausen B (2001) Arguments for the specificity of
the antisuicidal effect of lithium. Eur Arch Psychiatry Clin Neu-
rosci 251(Suppl 2:11):72-75

Miiller-Oerlinghausen B (2003) How should findings on antisui-
cidal effects of lithium be integrated into practical treatment de-
cisions? Eur Arch Psychiatry Clin Neurosci 253:126-131

Pilgrim JA, Mellers JD, Boothby HA, Mann AH (1993) Interrater
and temporal reliability of the Standardized Assessment of Per-
sonality and the influence of informant characteristics. Psychol
Med 23:779-786

Reif A, Lesch KP (2003) Toward a molecular architecture of per-
sonality. Behav Brain Res 139:1-20

Rich CL, Rickets JE, Fowler RC, Young D (1988) Some differences
between men and women who commit suicide. Am J Psychiatry
145:718-722

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

27

Rich CL, Runeson BS (1992) Similarities in diagnostic comor-
bidity between suicide among young people in Sweden and the
United States. Acta Psychiatr Scand 86:335-339

Robins E, Murphy GE, Wilkinson RH, Gessner F, Kayes J (1959)
Some clinical considerations in the prevention of suicide based
on a study of 134 successful suicides. Am J Public Health 49:
888-899

Rutz W (1999) Improvement of care for people suffering from
depression: the need for comprehensive education. Int Clin Psy-
chopharmacol 14(Suppl 3):27-33

Schneider B (2003) Risikofaktoren fiir Suizid (Risk factors for
suicide). Roderer Verlag, Regensburg

Schneider B, Maurer K, Frolich L (2001) Demenz und Suizid (De-
mentia and suicide). Fortschritt Neuro Psychiat 4:164-169
Schneider B, Maurer K, Sargk D, Heiskel H, Weber B, Frolich L,
Georgi K, Fritze ], Seidler A (2004) Concordance of DSM-IV Axis
I and II Diagnoses by Personal and Informant’s Interview. Psy-
chiatry Res 127:121-136

Schneider B, Bartusch B, Schnabel A, Fritze J (2005) Achse I-
Storungen als Risikofaktoren fiir Suizid in Abhéngigkeit von Al-
ter und Geschlecht (Age and gender: confounders for axis I dis-
orders as risk factors for suicide) Psychiatr Prax (in press)
Statistisches Bundesamt Deutschland (Federal Office of Statis-
tics) (2002) Gesundheitswesen, Wiesbaden

Strobl M, Klapper J, Pelzel KH, Bader G, Zahn H, Lange S (2002)
Suchthilfestatistik 2001 fiir Deutschland. Tabellenband fiir die
ambulante Suchtkrankenhilfe. (Dependence aid statistics 2001
for Germany, Tables for ambulatory aid for the dependent). IFT
Institut fiir Therapieforschung, Miinchen

Torgersen S, Kringlen E, Cramer V (2001) The prevalence of per-
sonality disorders in a community sample. Arch Gen Psychiatry
58:590-596

Torgersen S, Lygren S, Oien PA, Skre I, Onstad S, Edvardsen J,
Tambs K, Kringlen E (2000) A twin study of personality disor-
ders. Compr Psychiatry 41:416-425

Tyndale RF (2003) Genetics of alcohol and tobacco use in hu-
mans. Ann Med 35:94-121

Vijayakumar L, Rajkumar S (1999) Are risk factors for suicide
universal? A case-control study in India. Acta Psychiatr Scand 99:
407-411

Waern M (2003) Alcohol dependence and misuse in elderly sui-
cides. Alcohol alcohol 38:249-254

Waern M, Rubenowitz E, Wilhelmson K (2003) Predictors of sui-
cide in the old elderly. Gerontology 49:328-334

Waern M, Runeson BS, Allebeck P, Beskow ], Rubenowitz E,
Skoog I, Wilhelmson K (2002) Mental disorder in elderly sui-
cides: a case-control study. Am J Psychiatry 159:450-455
Wittchen HU, Miiller N, Pfister H, Winter S, Schmidtkunz B
(1999) Affektive, somatoforme und Angststérungen in Deutsch-
land. Erste Ergebnisse des bundesweiten Zusatzsurveys “psy-
chische Stérungen” (Affective, somatoform and anxiety disor-
ders in Germany - initial results of an additional federal survey
of “psychiatric disorders”). Gesundheitswesen 61(Spec No 2):
216-222

Wittchen HU, Wunderlich U, Gruschwitz S, Zaudig M (1997)
Strukturiertes Klinisches Interview fiir DSM-IV, Achse 1. Eine
deutschsprachige erweiterte Bearbeitung der amerikanischen
Originalversion des SCID-I. (Structured Clinical Interview for
DSM-1V, Axis IA German enlarged version of the American orig-
inal version of SCID-I). Hogrefe, G6ttingen



