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Objective: Suicide risk was addressed in
relation to the joint effect of factors re-
garding family structure, socioeconomics,
demographics, mental illness, and family
history of suicide and mental illness, as
well as gender differences in risk factors.

Method: Data were drawn from four
national Danish longitudinal registers.
Subjects were all 21,169 persons who com-
mitted suicide in 1981-1997 and 423,128
live comparison subjects matched for age,
gender, and calendar time of suicide by
using a nested case-control design. The ef-
fect of risk factors was estimated through
conditional logistic regression. The interac-
tion of gender with the risk factors was ex-
amined by using the log likelihood ratio
test. The population attributable risk was
calculated.

Results: Of the risk factors examined in
the study, a history of hospitalization for
psychiatric disorder was associated with
the highest odds ratio and the highest at-
tributable risk for suicide. Cohabiting or
single marital status, unemployment, low

income, retirement, disability, sickness-re-
lated absence from work, and a family his-
tory of suicide and/or psychiatric disorders
were also significant risk factors for suicide.
Moreover, these factors had different ef-
fects in male and female subjects. A psy-
chiatric disorder was more likely to in-
crease suicide risk in female than in male
subjects. Being single was associated with
higher suicide risk in male subjects, and
having a young child with lower suicide
risk in female subjects. Unemployment
and low income had stronger effects on
suicide in male subjects. Living in an urban
area was associated with higher suicide
risk in female subjects and a lower risk in
male subjects. A family history of suicide
raised suicide risk slightly more in female
than in male subjects.

Conclusions: Suicide risk is strongly asso-
ciated with mental illness, unemployment,
low income, marital status, and family his-
tory of suicide. The effect of most risk fac-
tors differs significantly by gender.

(Am J Psychiatry 2003; 160:765-772)

A better understanding of risk factors for suicide as
well as of the magnitude of the effect of known risk factors
in the general population is crucial for the design of sui-
cide prevention programs. Suicide risk in the general
population has been reported to be associated with male
gender (1), single marital status (2, 3), unemployment (4,
5), lower social class (6), substance abuse (7), physical ill-
ness (6, 8), and psychiatric disorders (1, 9, 10). However,
the relative importance and the magnitude of these ef-
fects, as well as gender differences in these effects, are
poorly understood. On the basis of a 5% sample of sui-
cides in Denmark, we previously estimated suicide risk in
relation to a wide range of socioeconomic factors and
mental illness (11, 12). However, those reports might have
underestimated the effect of socioeconomic factors be-
cause the data for those variables were based on records
from a period 2 years before the time of the suicide. In ad-
dition, statistical power in those studies was not sufficient
to examine some less common factors associated with
suicide risk. Several other findings for suicide risk factors
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have not been examined in detail. Suicidal behavior has
been found to cluster in families (13, 14), but it remains
unclear to what extent this can be explained by the famil-
ial clustering of psychiatric disorders and other factors.
Also, suicide mortality rates are generally higher in urban
than in rural areas in many countries (15), but very little
research has addressed the effect of urbanization in the
context of other individual factors. In addition, parent-
hood has been suggested to be protective against suicide
(16, 17), but very few empirical studies of this relationship
have been done (18).

In this study, we used data for the total national sample
of cases of suicide in Denmark over a 17-year period to 1)
investigate the joint effect on the risk of suicide in the gen-
eral population of a large range of factors regarding family
structure, demographic and socioeconomic characteris-
tics, mental illness, and family history of completed sui-
cide and psychiatric disorders; 2) examine gender differ-
ences in risk factors for suicide; and 3) estimate the
population attributable risk associated with identified risk
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factors for suicide in order to evaluate their influence on
the population level.

Method

Data Sources

This study was based on data from four Danish longitudinal
registers. The Cause-of-Death Register, part of the Danish Medi-
cal Registers on Vital Statistics (19), includes records on the cause
and date of all deaths in Denmark and has been computerized
since 1969. Suicide was coded in the register with the ICD-8 codes
E950-E959 during 1969-1993 and the ICD-10 codes X60-X84
since 1994. The Danish Psychiatric Central Register (20), which
has been computerized since 1969, covers all psychiatric inpa-
tient facilities in Denmark and cumulatively records admission
and discharge data, including dates and main and auxiliary diag-
noses. The IDA Database (21), a Danish acronym for the Inte-
grated Database for Labour Market Research, contains longitudi-
nal annual information on labor market conditions and
sociodemographic information for all individuals living in Den-
mark. The Danish Civil Registration System (22) contains a per-
sonal identifier for all individuals residing in Denmark and in-
cludes links to their parents. By using these links, the first-degree
relatives (i.e., children, father, mother, and siblings, through links
to father and mother) of an individual listed in the Danish Civil
Registration System can be identified. A large proportion of the
population, however, has no registered links to their first-degree
relatives because 1) the person was not living with a parent/child
in the year 1969, 2) the parent/child died before the year 1969,
3) the parent/child emigrated from Denmark before the year
1979, or 4) the person immigrated to Denmark as an adult. In
practice, these selection mechanisms mean that a link to at least
the mother is available for almost everybody born in Denmark
during or after 1960, with the proportion of persons with a link to
the mother gradually decreasing with birth year to about 50% of
those born in 1952. For persons born before 1952, it is rarely pos-
sible to establish links to parents or siblings.

The unique personal identifier in the Danish Civil Registration
System (22) for each subject was used as a key to retrieve and
merge individual information from different databases. Approval
for the study was obtained from the Danish Data Protecting
Agency.

Subjects

Suicide cases were identified in the Cause-of-Death Register
with a restriction that the person who committed suicide was re-
siding in Denmark during the year before the year of the suicide
and thus had complete socioeconomic information in the IDA
Database for that previous year. A total of 21,169 cases of suicide
were selected for the period from January 1, 1981, to December
31, 1997, which accounted for 99.64% of all suicides for this 17-
year period in Denmark.

Comparison subjects were drawn from a 5% random sample of
the total population in the IDA database by using a nested case-
control design (23), matching for age, gender, and calendar time
of the suicide (i.e., each person who committed suicide was
matched with an individual who was alive and observed in the 5%
sample of population in the IDA Database on the date of suicide
and who had the same gender and birth year as the person who
committed suicide). If more than 20 eligible comparison subjects
were available for one person who committed suicide, then 20
comparison subjects were randomly chosen from that group.
Otherwise, all eligible comparison subjects were selected. This
procedure was followed for each suicide, resulting in a sample of
423,128 matched comparison subjects matched for the total of
21,169 persons who committed suicide. In only a few cases of sui-
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cide involving persons older than age 93 years was it not possible
to find 20 comparison subjects.

Variables

Variables included in this study were chosen on the basis of the
results of our preliminary analyses and previous studies. Socio-
economic and demographic information for each subject was ex-
tracted from IDA Database records for the 1 year before the year
of the matching time. The marital status categories were married,
cohabiting (defined by Statistics Denmark as living at the same
address with a partner of opposite sex and <15 years’ difference in
age), or single. Registered partners (i.e., homosexual couples liv-
ing under the same legal status as a married couple) could be dis-
tinguished from single persons only from 1994 onward. Other
categories for family structure included parenthood status (par-
ent of a child <2 years old, 2-3 years old, 4-6 years old, or no
young child, according to the age of the youngest child). Labor
market status was classified into nine mutually independent cat-
egories, including fully employed, <20% degree of unemploy-
ment, 20%-80% degree of unemployment, >80% degree of unem-
ployment, age pensioner (indicating retirement after age 60),
disability pensioner (indicating retirement owing to permanent
disability before age 60), receipt of other social benefits, out of la-
bor market (receiving no social benefits), and full-time student.
The degree of unemployment was measured by the proportion of
weeks in the year for which unemployment benefits were paid.
Annual gross income and wealth (property or debt) were divided
into four quartiles on the basis of the 5-year age-group-specific
distribution in the general population in the calendar year. Place
of residence was classified according to the degree of urbanicity
by using three categories: the capital area (the Copenhagen and
Frederiksberg municipality and its suburbs), cities with more
than 100,000 inhabitants, and other areas. Ethnicity was grouped
according to the subject’s citizenship and place of birth as follows:
Danish citizens born in Denmark, Danish citizens born in Green-
land, Danish citizens born abroad, and non-Danish citizens.
Presence of a sickness-related absence from work (i.e., absence
for more than 3 consecutive weeks due to illness) was noted.

Data on psychiatric hospitalization history were derived from
the Danish Psychiatric Central Register and updated to the spe-
cific matching time. Psychiatric hospitalization history was clas-
sified as never admitted, currently admitted, and 1-7 days, 8-30
days, 1-6 months, 7-12 months, or >1 year since the date of the
latest discharge.

To gain access to data on family history of psychiatric disorder
and suicide, we first identified the first-degree relatives of study
subjects from the Danish Civil Registration System, then merged
their personal identifiers with the Danish Psychiatric Central Reg-
ister and the Cause-of-Death Register to see whether the relatives
were represented in those databases. In this study, a record of
family suicide history meant that at least one relative died from
suicide during the period from January 1, 1970, to the matching
time. A record of family psychiatric history meant that at least one
relative had been hospitalized for a psychiatric disorder some
time during the period from April 1, 1969, to the matching time.

Statistical Method

Descriptive analyses were carried out by using SAS. The effects
of study variables were examined with conditional logistic regres-
sion by using the PhReg procedure in SAS release 6.12 (24), which
yielded Wald chi-square test values, odds ratios, and 95% confi-
dence intervals (CIs). The full model of joint analysis could not be
replaced by a reduced model. The p value for the interaction be-
tween gender and a specific variable was based on the likelihood
ratio test by comparing the likelihood value of the full model, in-
cluding all variables and gender interactions with each category
of all variables, with the likelihood value of the same model ex-
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cluding only the gender interactions with each category of the
specific variable. The population attributable risk was calculated
as described by Bruzzi et al. (25) on the basis of adjusted relative
risks from the joint analysis and the distribution of exposure
among the subjects who committed suicide. The asymptotic 95%
CIs were calculated by using the delta method (26).

Results

Of the total of 21,169 persons who committed suicide,
35.4% (N=7,488) were female and 64.6% (N=13,681) were
male. Their ages ranged from 9 to 103 years, with a mean
of 52.1 years (SD=17.7) (50.6 years [SD=18.0] for the male
subjects and 55.0 years [SD=16.9] for the female subjects).
Table 1 shows the distribution of the study variable cate-
gories among the male and female subjects who commit-
ted suicide and their comparison subjects.

Risk Factors for Suicide

The results of a conditional logistic regression analysis
examining risk factors for suicide are shown in Table 2. For
all subjects, the crude odds ratios associated with each
factor reflected expected effects, on the basis of previous
findings. However, when all variables were included in the
full model and adjusted for the each others’ effects, the ef-
fect of each factor changed because of the interactions
and confounding. A psychiatric disorder leading to hospi-
talization was the most prominent risk factor for suicide,
and risk was extremely high for those recently discharged
from the hospital. Both a family suicide history and a fam-
ily psychiatric history significantly increased suicide risk.
Those who were single or cohabiting had a higher suicide
risk than those who were married. The protective effect of
having young children was significant only for parents of a
child less than 2 years old. Urbanization was not a risk fac-
tor for suicide after the effects of all other factors were
controlled. Danish citizens born in Greenland or other
countries had a higher risk of suicide, and non-Danish cit-
izens had a lower risk, compared with citizens born in
Denmark. The effect of a low level of wealth was reversed
in the joint analysis. However, the effect of unemployment
remained significant, and the odds ratios clearly increased
with the degree of unemployment. Also, the risk was sig-
nificantly higher for those in the lowest income quartile.

In addition, registered partners included as a separate
category in the analysis had an odds ratio of4.31 (95% CI=
2.23-8.36) in the crude analysis and 3.63 (95% CI=1.71-
7.67) in analyses with adjustment for other factors in the
full model.

Gender Differences in Risk Factors

The results of gender interaction tests and separate joint
analyses for male and female subjects indicated that the
general effects of the risk factors reflected different effects
in male and female subjects (Table 2). Although many risk
factors were significant for both genders, the effect size and
even the direction of many factors differed prominently by
gender. A psychiatric history had a stronger effect on sui-
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cide risk in female than in male subjects, and a family sui-
cide history raised suicide risk slightly more in female than
in male subjects. Suicide risk increased with the degree of
unemployment in male subjects but not in female sub-
jects. Compared to both high and low income, a middle-
level income markedly reduced suicide risk in female but
not in male subjects. Being a non-Danish citizen was asso-
ciated with a significantly lower risk of suicide in male sub-
jects, whereas being a foreign-born Dane was a significant
risk factor only for female subjects. Moreover, suicide risk
was reduced for male subjects residing in more urbanized
areas, whereas the opposite was the case for female sub-
jects. In addition, the protective effect of parenthood for
male subjects was significant only for those with a child <2
years old, whereas the protective effect remained signifi-
cant for female subjects with a child up to 6 years old.

Population Attributable Risk

Table 3 presents the population attributable risk associ-
ated with the risk factors that were identified as important
in terms of effect size and exposure level in the general
population. The factor with the highest attributable risk
was a psychiatric disorder leading to hospitalization, fol-
lowed by being single and being retired (age pensioner).

Discussion

Limitations and Strengths

Data in Danish registers are collected systematically
and uniformly and without the purpose of being used for
specific research. Use of such data may reduce the risk of
differential misclassification bias. On the other hand, the
selection of variables that can be included in the analysis
is largely dependent on the availability of data in source
registers, making some variables of interest, e.g., previous
suicide attempts, absent in this study. Also, information
on psychiatric illness not leading to hospitalization was
not included in the register before the year 1995, which
might result in an underestimate of mental illness in the
analyses presented here. Nevertheless, because this study
used data retrieved from Danish longitudinal registers, it
is, to our knowledge, the largest case-control study in sui-
cide research in terms of both the number of suicides and
the number of variables included in the analysis. The large
number of suicides yielded good statistical power for the
study of relatively uncommon risk factors, and the large
number of variables allowed estimation of the relative im-
portance of a range of factors associated with suicide.

Findings and Explanations

This study demonstrates that a history of hospitaliza-
tion for psychiatric disorder was the strongest risk factor
for suicide in terms of both effect size and attributable risk
in the general population in Denmark and that this risk
factor increased suicide risk significantly more in female
than in male subjects. These findings are highly consistent
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TABLE 1. Distribution of Demographic and Clinical Variables Among All Persons Who Committed Suicide in Denmark,
1981-1997, and Live Comparison Subjects Matched for Age, Gender, and Calendar Year of Suicide?

All Subjects Male Subjects Female Subjects
Persons Who Persons Who Persons Who
Committed Comparison Committed Comparison Committed Comparison
Suicide Subjects Suicide Subjects Suicide Subjects
(N=21,169) (N=423,128) (N=13,681) (N=273,371) (N=7,488) (N=149,757)
Variable N % N % N % N % N % N %
Family structure
Marital status
Married 7,824 37.0 247,568 58.5 5129 375 163,393 59.8 2,695 36.0 84,175 56.2
Cohabiting 1,584 7.5 36,468 8.6 1,111 8.1 26,428 9.7 473 6.3 10,040 6.7
Single 11,761 55.5 139,092 329 7,441 54.4 83,550 30.5 4,320 57.7 55,542 37.1
Parenthood status
No young child 19,538 923 374,602 88.5 12,392 90.6 237,368 86.8 7,146 954 137,234 91.6
Child <2 years old 416 20 16,106 3.8 333 2.4 12,230 4.5 83 1.1 3,876 2.6
Child 2-3 years old 480 2.3 14,026 3.3 405 3.0 10,409 3.8 75 1.0 3,617 2.4
Child 4-6 years old 735 3.4 18,394 4.4 551 4.0 13,364 4.9 184 2.5 5,030 3.4

Link to relatives?
No
Yes
Economic factors
Employment
Fully employed
Unemployed®
<20%
20%—-80%
81%—100%
Full-time student
Age pensioner
Disability pensioner
Receiving other social benefits
Out of labor market
Income
Highest quartile
Second quartile
Third quartile
Lowest quartile
Wealth
Upper quartile
Second quartile
Third quartile
Lowest quartile
Ethnicity
Danish citizen
Born in Denmark
Born in Greenland
Born abroad
Non-Danish citizen
Place of residence

Other than a large city or the capital aread

Large city
Capital area
Health-related factors
Sickness-related absence from work
>3 consecutive weeks
No
Yes
Psychiatric admission
None
Current
Discharged <8 days
Discharged 8-30 days
Discharged 1-6 months
Discharged 7-12 months
Discharged >1 year
Clinical history of first-degree relatives
Suicide
None
At least one
No link to relatives
Psychiatric admission
None
At least one
No link to relatives

8,277 39.1
12,892 60.9

142,182 33.6
280,946 66.4

7,115 33.6 215,752 51.0

1,303 6.2 24,972 5.9
2,064 938 28,764 6.8
582 2.7 8,474 2.0
271 13 4,929 1.2
5,769 27.2 105,617 249
2,312 109 12,991 3.1
596 2.8 2,962 0.7
1,157 5.5 18,667 4.4

5,323 251 158,336 37.4
5,583 26.4 118,522 28.0
7,276 344 123,249 291
2,987 141 23,021 5.4
7,608 35.9 174,292 41.2
4,471 211 92,650 21.9

5,116 24.2 68,244 16.1
3,974 188 87,942 20.8

20,198 954 405,651 95.9
91 0.4 496 0.1

519 25 8,502 20
361 1.7 8,479 2.0
12,788 60.4 275,961 65.2

2,324 11.0 47,308 11.2
6,057 28.6 99,859 23.6

18,393 86.9 398,209 94.1
2,776 13.1 24,919 5.9

11,853 56.0 403,138 95.3
1,461 6.9 895 0.2
577 2.7 77 0.0
742 35 193 0.1
1,657 7.8 998 0.2
899 43 974 0.2

3,980 18.8 16,853 4.0

12,669 59.8 279,575 66.1
223 1.1 1,371 0.3
8,277 39.1 142,182 33.6
11,156  52.7 261,964 61.9
1,736 8.2 18,982 45
8,277 39.1 142,182 33.6

4,733 346 77,159 28.2

5,245 383 153,726  56.2

967 71 18,225 6.7
1,538 11.2 19,795 7.2
433 3.2 5458 2.0
182 13 3,459 13
3,212 235 58,481 214
1,225 9.0 6,728 25
369 2.7 2,005 0.7
510 3.7 5494 2.0
4,354 318 134,449 492

3,551 26.0 67,016 24.5
3,933 287 62,797 23.0

1,843 135 9,109 33
5,506 40.3 135,586 49.6
2,466 18.0 50,222 18.4

2,712 198 20,983 7.7
2,997 219 66,580 24.3

13,112 95.8 262,365 96.0
56 04 272 0.1
273 2.0 4,809 1.7
240 1.8 5925 22
8,675 634 180,592 66.1

1,424 104 30,455 111
3,582 26.2 62,324 22.8

11,757 85.9 255,956 93.6
1,924 141 17,415 6.4

8,622 63.0 261,939 958
736 5.4 562 0.2
291 21 54 0.0
405 3.0 121 0.0
928 6.8 609 0.3
479 35 582 0.2

2,220 16.2 9,504 35

8,806 64.4 195,205 714
142 1.0 1,007 04

4,733 34.6 77,159 282

7,769 56.8 182,823 66.9
1,179 8.6 13,389 4.9
4,733 346 77,159 28.2

3,544 473 65,023 434
3,944 527 84,734 56.6

1,870 25.0 62,026 41.4

336 4.5 6,747 4.5
526 7.0 8,969 6.0
149 2.0 3,016 2.0
89 12 1,470 1.0
2,557 342 47,136  31.5
1,087 145 6,263 4.2
227 3.0 957 0.6

647 8.6 13,173 8.8
969 129 23,887 15.9

3,343 446 60,452 40.4
1,144 153 13,912 93

2,102 281 38,706 25.8
2,005 26.8 42,428 283
2,404 321 47,261  31.6

977 13.0 21,362 143

7,086 94.6 143,286 95.7
35 0.5 224 0.1
246 33 3,693 25
121 1.6 2,554 1.7

4,113 549 95,369 63.7
900 12.0 16,853 11.2
2,475 331 37,535 251

6,636 88.6 142,253 95.0
852 114 7,504 5.0
3,231 432 141,199 943
725 9.7 333 0.2
286 3.8 23 0.0
337 4.5 72 01
729 9.7 389 0.2
420 5.6 392 03
1,760 235 7,349 49

3,863 51.6 84,370 56.4
81 1.1 364 0.2
3,544 473 65,023 434

3,387 453 79,141 529
557 7.4 5593 3.7
3,544 473 65,023 43.4

@ Data were drawn from four Danish longitudinal registers: the Cause-of-Death Register (19), the Danish Psychiatric Central Register (20), the IDA Database (Inte-
grated Database for Labour Market Research) (21), and the Danish Civil Registration System (22). Persons who committed suicide and matched comparison sub-
jects were compared in a nested case-control design.

b Link to first-degree relatives (children, mother, father, siblings) was identified by means of the Danish Civil Registration System.

¢ Degree of unemployment was measured as the proportion of weeks in the year for which unemployment benefits were paid.

d Large cities were those with more than 100,000 inhabitants; the capital area encompassed the Copenhagen and Frederiksberg municipality and its suburbs.
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TABLE 2. Conditional Logistic Regression Analysis of Variables Predicting Risk of Suicide Among All Persons Who Committed
Suicide in Denmark, 1981-1997, and Live Comparison Subjects Matched for Age, Gender, and Calendar Year of Suicide?

Joint Analysis® Test of
Crude Analysis of Interaction of
Data for All Subjnects All Subjects Male Subjects Female Subjects Risk Factor
(N=444,297) (N=444,297) (N=287,052) (N=157,245) With Genderd
0dds 0dds 0dds 0dds Ra-
Variable Ratio 95% Cl Ratio 95% Cl Ratio 95% Cl tio 95% Cl X2 p
Family structure
Marital status 32.25 <0.0001
Married® 1.00 1.00 1.00 1.00
Cohabiting 1.54* 1.45-1.63 1.32% 1.24-1.41 1.31* 1.22-1.41 1.19* 1.05-1.35
Single 3.17% 3.08-3.27 1.87* 1.80-1.94 1.93* 1.84-2.03 1.55% 1.45-1.67
Parenthood status 30.90 <0.0001
No young child® 1.00 1.00 1.00 1.00
Child <2 years old 0.50* 0.45-0.55 0.64* 0.57-0.72 0.72* 0.64-0.82 0.41* 0.31-0.53
Child 2-3 years old 0.65* 0.60-0.71 0.91 0.83-1.01 1.04 0.93-1.15 0.53* 0.41-0.68
Child 4-6 years old 0.70* 0.65-0.75 0.95 0.88-1.03 1.00 0.91-1.09 0.77* 0.65-0.92
Link to relatives 2.75 0.10
No® 1.00 1.00 1.00 1.00
Yes 0.64* 0.61-0.66 0.99 0.95-1.04 1.02 0.96-1.07 0.93 0.85-1.01
Economic factors
Employment 69.29 <0.0001
Fully employed® 1.00 1.00 1.00 1.00
Unemployed®
<20% 1.55% 1.45-1.64 1.14* 1.06-1.22 1.11%* 1.03-1.20 1.23* 1.06-1.43
20%—-80% 2.15* 2.05-2.27 1.19* 1.12-1.27 1.18* 1.10-1.27 1.15%* 1.01-1.31
81%-100% 2.13% 1.95-2.32 1.24* 1.12-1.37 1.21* 1.07-1.36 1.19 0.97-1.46
Full-time student 1.57* 1.36-1.81 0.78* 0.67-0.92 0.74* 0.61-0.89 0.91 0.67-1.24
Age pensioner 2.15%  2.00-2.31 1.59% 1.47-1.73 1.42* 1.30-1.56 2.22% 1.89-2.61
Disability pensioner 5.90* 5.59-6.22 1.42* 1.32-1.53 1.24* 1.12-1.36 1.85* 1.63-2.09
Receipt of other benefits ~ 5.97* 5.45-6.55 0.92 0.81-1.05 0.81% 0.70-0.95 1.25%*  1.00-1.58
Out of labor market 2.13% 1.99-2.28 0.69* 0.63-0.76 0.86** 0.76-0.98 0.72* 0.62-0.83
Income 70.61 <0.0001
Highest quartile® 1.00 1.00 1.00 1.00
Second quartile 1.66* 1.59-1.73 0.96 0.91-1.00 1.05 0.99-1.11 0.79* 0.72-0.87
Third quartile 2.43% 2.32-2.54 0.94%* 0.89-0.99 1.03 0.96-1.10 0.76* 0.68-0.84
Lowest quartile 5.52% 5.24-5.81 2.66% 2.46-2.88 3.26* 2.97-3.57 1.88* 1.63-2.18
Wealth 17.81 0.0005
Upper quartile® 1.00 1.00 1.00 1.00
Second quartile 1.17* 1.12-1.21 0.81* 0.78-0.85 0.82* 0.78-0.87 0.80* 0.74-0.87
Third quartile 2.09% 2.00-2.18 1.14* 1.08-1.20 1.24* 1.16-1.33 1.04 0.95-1.14
Lowest quartile 1.05%* 1.01-1.10 0.88* 0.84-0.93 0.93* 0.88-0.98 0.78* 0.70-0.86
Ethnicity 9.95 <0.02
Danish citizen
Born in Denmark® 1.00 1.00 1.00 1.00
Born in Greenland 3.69* 2.95-4.62 2.65% 2.01-3.49 2.67% 1.89-3.78 2.68* 1.69-4.25
Born abroad 1.23* 1.12-1.34 1.15* 1.03-1.27 1.05 0.91-1.20 1.29* 1.10-1.51
Non-Danish citizen 0.86* 0.77-0.95 0.86* 0.76-0.97 0.74* 0.64-0.85 1.07 0.86-1.34
Place of residence 59.83 <0.0001
Other than Iar%e city or
capital area® 1.00 1.00 1.00 1.00
Large city 1.06* 1.01-1.11 0.96 0.91-1.01 0.86* 0.81-0.91 1.21* 1.11-1.33
Capital area 1.31% 1.27-1.35 1.01 0.98-1.05 0.92* 0.88-0.97 1.22% 1.14-1.29
Health-related factors
Sickness-related absence
from work >3
consecutive weeks 313 0.77
No® 1.00 1.00 1.00 1.00
Yes 2.52% 2.42-2.64 1.96* 1.86-2.08 1.87*% 1.76-2.00 2.19% 1.96-2.45
Psychiatric admission 279.69 <0.0001
None€ 1.00 1.00 1.00 1.00
Current 57.07* 52.17-62.42 43.08*  39.22-47.33 28.23*  24.96-31.94 77.77*% 66.93-90.38
Discharged <8 days 278.30% 217.56-365.01 226.02* 175.72-290.73 137.48* 101.13-186.90 493.45* 313.62-776.38

Discharged 8-30 days ~ 132.84* 112.51-156.83 107.22* 90.28-127.33 78.30* 62.88-97.51 172.42* 130.14-228.45
Discharged 1-6 months  61.48* 56.40-67.02  44.05* 40.26-48.20 33.20%  29.56-37.30 66.32*  57.37-76.67

Discharged 7-12

months 33.55*% 30.44-36.99  22.89* 20.67-25.36 16.84*  14.71-19.27 34.75%  29.61-40.78

Discharged >1 year 8.50*  8.16-8.85 6.02* 5.75-6.29

4.86% 4.58-5.15 8.28* 7.72-8.89

with our previous reports (11, 12) and also in line with the
literature (9, 27, 28), although our estimates of suicide risk
are likely to be low. Also, the finding of a high risk of sui-
cide for people with disability or a sickness-related ab-
sence from work is concordant with other reports (6, 8).
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(continued)

The obvious decrease in the odds ratios associated with
disability and sickness-related absence from work in the
joint analysis, compared with the crude analysis, might be
explained by the strong association between these two
variables and mental illness.
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TABLE 2. Conditional Logistic Regression Analysis of Variables Predicting Risk of Suicide Among All Persons Who Committed
Suicide in Denmark, 1981-1997, and Live Comparison Subjects Matched for Age, Gender, and Calendar Year of Suicide?

(continued)

Joint Analysis® Test of
Crude Analysis of Interaction of
Data for All Subjbects All Subjects Male Subjects Female Subjects Risk Factor
(N=444,297) (N=444,297) (N=287,052) (N=157,245) With Genderd
0dds 0dds 0dds 0dds
Variable Ratio 95% CI Ratio 95% CI Ratio 95% Cl Ratio 95% CI X2 p
Clinical history of first-degree
relatives
Suicide 598 <0.02
None€ 1.00 1.00 1.00 1.00
At least one . 3.50% 3.03-4.04 2.14* 1.79-2.57 1.90* 1.53-2.36 2.95*% 2.10-4.13
No link to relatives' 1.58*  1.52-1.65
Psychiatric admission 0.12 0.73
None® 1.00 1.00 1.00 1.00
At least one ) 2.19* 2.07-2.31 1.27* 1.19-1.36 1.29* 1.19-1.39 1.24% 1.10-1.41
No link to relatives' 1.67*  1.61-1.74

2 Data were drawn from four Danish longitudinal registers: the Cause-of-Death Register (19), the Danish Psychiatric Central Register (20), the IDA Data-
base (Integrated Database for Labour Market Research) (21), and the Danish Civil Registration System (22). Persons who committed suicide and
matched comparison subjects were compared in a nested case-control design.

b 0dds ratios adjusted for age, gender, and calendar year of suicide through matching.

¢ Odds ratios adjusted for age, gender, calendar year of suicide, and all other variables shown in the table.

d Separate log likelihood ratio tests for each variable.
€ Reference category.

f Link to first-degree relatives (children, mother, father, siblings) was identified by means of the Danish Civil Registration System.
& Degree of unemployment was measured as the proportion of weeks in the year for which unemployment benefits were paid.
h Large cities were those with more than 100,000 inhabitants; the capital area encompassed the Copenhagen and Frederiksberg municipality

~and its suburbs.

! Reference category for link to relatives was excluded from the joint analysis.

*p<0.01.  **p<0.05.

The findings regarding the effect of labor market status,
income, and wealth on suicide (with adjustment only for
age and gender) are compatible with other reports (4, 5).
However, the fact that the odds ratios for these variables
decreased markedly or even reversed with further adjust-
ment for other factors suggests that the effects of socio-
economic factors on suicide tend to be overestimated
when the distribution of psychiatric disorders is not taken
into account. Our results showing that economic stressors
such as unemployment and low income increase suicide
risk more in male than in female subjects are in line with
the results of our previous study (12) and support the hy-
pothesis that men respond more strongly to poor eco-
nomic conditions than women do (29).

As for family structure, previous studies have reported
that single people are more likely to commit suicide (2, 3),
but our study further shows a significantly higher risk of
suicide for cohabiting people even though cohabitation is
almost equivalent to an officially certified marriage rela-
tionship in the eyes of most people in Denmark. Moreover,
consistent with a few studies reporting that same-gender
sexual orientation is associated with suicidality (30, 31),
our results clearly show an elevated suicide risk for homo-
sexuals, although this effect was likely to be underesti-
mated because data were available only for those choos-
ing to officially register as partners and only for the period
after 1994. Taken together, our results suggest that a tradi-
tional family structure may be associated with lower sui-
cide risk, although we cannot determine if the lower risk
results from a protective effect of marriage, e.g., in the face
of setbacks or difficulties, or from a marriage selection ef-
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fect (32). In addition, our findings of gender differences in
relation to the effects of marital status and parenthood on
suicide risk support the hypothesis first suggested by
Durkheim (17) that the protective effect of marriage for
women is largely an effect of being a parent. This hypoth-
esis is also concordant with the so-called attachment ef-
fect suggested by Adam (16). In our study, being a parent
of a young child, rather than being married per se, ap-
peared to explain the apparent protective effect of mar-
riage for women, whereas marriage appeared to be a pro-
tective factor in its own right for men (33).

With regard to demographic factors, this study shows
that living in urban areas, in the context of other factors,
increased suicide risk in female subjects but reduced the
risk in male subjects. This difference might be explained
by aspects of living in a big city that affect men and women
differently, e.g., better job opportunities may be more
likely to benefit men, whereas women may be more vul-
nerable in a competitive environment than their male
counterparts. The high risk of suicide for Danish citizens
born in Greenland may be explained by the Greenlandic
cultural tradition of seeing suicide as an acceptable solu-
tion for problems rather than as a mortal sin (34). The
finding of a high risk of suicide for foreign-born Danes is
consistent with a Swedish study by Johansson et al. (6), but
this effect was prominent only for female subjects, after
other factors were adjusted. Meanwhile, this study showed
that male non-Danish citizens had a lower risk of suicide,
perhaps due to racial differences in suicide risk (35) and/
or cultural differences in attitudes toward suicidal behav-
ior. Denmark has relatively few immigrants, with female
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TABLE 3. Population Attributable Risk Associated With Risk Factors for Suicide Among All Persons Who Committed Suicide
in Denmark, 1981-1997, and Live Comparison Subjects Matched for Age, Gender, and Calendar Year of Suicide?

Female Subjects

All Subjects (N=444,297) Male Subjects (N=287,052) (N=157,245)
Risk Factor Risk (%) 95% Cl Risk (%) 95% Cl Risk (%) 95% Cl
Cohabiting marital status 1.8 1.4-2.2 1.9 1.4-2.4 1.0 0.3-1.6
Single marital status 25.8 24.6-26.9 26.2 24.8-27.5 20.6 17.8-23.2
Unemployed 2.8 2.1-3.8 3.0 2143 2.1 1.2-3.7
Age pensioner 10.2 8.7-11.5 7.0 5.4-8.4 18.8 16.1-21.1
Disability pensioner 3.2 2.6-3.8 1.7 1.0-2.4 6.7 5.6-7.6
Lowest income quartile 8.8 8.4-9.2 9.3 8.9-9.7 7.2 5.9-8.3
Sickness-related absence from work 6.4 6.0-6.8 6.6 6.1-7.0 6.2 5.6-6.7
Psychiatric admission within 1 year 24.7 24.1-25.2 20.1 19.5-20.8 329 31.9-34.0
Psychiatric admission ever 40.3 39.7-41.0 33.0 32.2-33.8 53.6 52.5-54.5

2 Data were drawn from four Danish longitudinal registers: the Cause-of-Death Register (19), the Danish Psychiatric Central Register (20), the
IDA Database (Integrated Database for Labour Market Research) (21), and the Danish Civil Registration System (22). Persons who committed
suicide and matched comparison subjects were compared in a nested case-control design. Population attributable risks were derived from
separate multiple logistic regression analyses of data for all subjects, male subjects, and female subjects and are not additive.

immigrants often coming from Western European and
other Nordic countries where suicide rates in women are
generally high, and male immigrants, especially those
with a non-Danish citizenship, coming from a broader
spectrum of countries. The fact that a relatively large pro-
portion of male immigrants come from Islamic countries
where suicide rates traditionally are low may also contrib-
ute to our findings. Another explanation may be that fe-
male immigrants to Denmark often come for the purpose
of marriage rather than work or business, and thus they
may have fewer contacts with other people, may be more
isolated from the society, may be less independent, and
may experience more stressors, compared to male immi-
grants.

The familial clustering of suicidal behaviors and psychi-
atric disorders has been demonstrated in studies of both
adolescent and adult suicide victims and attempters (14,
36, 37). Our study further shows that the two familial fac-
tors raise the risk of suicide even after the effects of the
person’s own psychiatric admission status and other fac-
tors are adjusted, although this finding may apply only to
relatively young subjects because older people in this
study rarely had registered links to their relatives. Since
people with a psychiatric disorder are more likely to com-
mit suicide (28), one could argue that liability for suicidal
behavior is familially transmitted as a trait dependent on
psychiatric disorder. However, our findings suggest that it
is less likely that family clustering of suicidal behavior is
due only to familial transmission of mental illness. We ad-
dress this issue elsewhere (38). In addition, the slightly
stronger influence of family suicide history in women
might be explained by gender differences in reactions to-
ward bereavement (39).

Research and Clinical Implications

The socioeconomic environment in Denmark is similar
to that in other Scandinavian countries and would proba-
bly also be comparable to that in most Western European
countries. However, it may be difficult to generalize the
findings of this study to other countries with different so-
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cial, economic, or cultural conditions. Nevertheless, this
large record linkage study has demonstrated the joint ef-
fect of a wide range of factors on suicide risk. The results
suggest several factors that may be targeted in suicide pre-
vention programs; at the same time they suggest that the
effects may differ in various segments of population, e.g.,
by gender.

We believe, as also suggested by others (11, 40), that
mental illness should be a focus for preventive interven-
tions and assessment of these interventions. General
strategies with the potential of reducing suicide rates in-
clude providing psychiatric professionals and general
practitioners with better training in the diagnosis and
treatment of mental disorders, as well as continuing psy-
chiatric patients’ care beyond the point of clinical recov-
ery. Also, broader approaches such as reducing unemploy-
ment and improving social cohesion might have some,
although probably limited, effect on suicide rates.
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