Soc Psychiatry Psychiatr Epidemiol (2011) 46:111–117
DOI 10.1007/s00127-009-0177-3

ORIGINAL PAPER

The association between relationship markers of sexual
orientation and suicide: Denmark, 1990–2001
Robin M. Mathy • Susan D. Cochran
Jorn Olsen • Vickie M. Mays

•

Received: 28 June 2009 / Accepted: 9 December 2009 / Published online: 24 December 2009
Ó The Author(s) 2009. This article is published with open access at Springerlink.com

Abstract
Objective Minority sexual orientation has been repeatedly linked to elevated rates of suicide attempts. Whether
this translates into greater risk for suicide mortality is
unclear. We investigated sexual orientation-related differences in suicide mortality in Denmark during the initial 12year period following legalization of same-sex registered
domestic partnerships (RDPs).
Method Using data from death certificates issued between
1990 and 2001 and population estimates from the Danish
census, we estimated suicide mortality risk among individuals classified into one of three marital/cohabitation
statuses: current/formerly in same-sex RDPs; current/formerly heterosexually married; or never married/registered.
Results Risk for suicide mortality was associated with
this proxy indicator of sexual orientation, but only significantly among men. The estimated age-adjusted suicide
mortality risk for RDP men was nearly eight times greater
than for men with positive histories of heterosexual marriage and nearly twice as high for men who had never
married.
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Conclusions Suicide risk appears greatly elevated for
men in same-sex partnerships in Denmark. To what extent
this is true for similar gay and bisexual men who are not in
such relationships is unknown, but these findings call for
targeted suicide prevention programs aimed at reducing
suicide risk among gay and bisexual men.
Keywords
Mortality

Suicide  Homosexuality  Gay  Lesbian 

Introduction
In recent years, accumulating research findings have convincingly shown that persons with self-reported markers of
minority sexual orientation (e.g., histories of same-gender
sexual partners and/or identification as lesbian, gay, or
bisexual), as compared to others without such markers, are
at increased risk for suicide attempts [1–17]. Few studies
[18–20], however, have attempted to answer the fundamental question: are gay, lesbian, and bisexual individuals
more likely than heterosexuals to die by suicide?
Considerable debate exists within the field as to whether
a greater propensity for suicide attempts among lesbian,
gay, and bisexual individuals translates into an actual
greater risk for suicide mortality [19, 21, 22]. One reason
for the uncertainty is that individual risk factors for suicide
attempts are not entirely consistent with individual risk
factors for completed suicide. For example, while women,
in general, are more likely to attempt suicide, men are more
likely to die by suicide [23]. A second reason is that many
of these recent studies [5, 6, 8, 11–14] examining suicide
attempt risk among lesbians, gay men, and bisexual individuals classified sexual orientation solely on the basis of
reports of same-gender sexual partners. This group of
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individuals includes a large proportion who, if asked,
would actually have identified as heterosexual [21]. This
raises doubts as to whether it is minority sexual orientation
identity per se that is linked to the observed greater risk for
suicide attempts as opposed to other individual characteristics, such as a propensity for sexual experimentation [24].
In the current study, we investigate evidence for an
association between sexual orientation and suicide mortality using 12 years of population-based data from Denmark. Beginning in 1990, same-gender partners were
legally able to register their partnerships with the Danish
government. Since that time, death certificates tracking
marital status have reflected the registered domestic partner
(RDP) category. A recent study [25] of RDP status in
Denmark found somewhat elevated all-cause mortality risk
in early years of RDP status in Danish population, particularly among men in RDP relationships. One earlier report
[26], using data from only 1994–1997, found tentative
evidence of a link between RDP status and risk for suicide
mortality, but the very small sample size precluded
examination of possible gender differences. We hypothesize that individuals in same-sex partnerships will evidence
greater risk for suicide mortality as compared to married or
formerly married individuals, reflecting a hypothesized
greater risk associated with minority sexual orientation [1–
6, 8–15, 17]. Given that predictors of suicide vary between
men and women [23, 27], we anticipate, as well, that the
association between sexual orientation and completed suicide might well vary between men and women.

Methods
Source and nature of the data
Suicide mortality data for the years 1990–2001 were
obtained from the Danish National Board of Health. Prior
to 1994, the Registry coded suicide as a primary cause of
death using International Classification of Diseases (ICD8) codes E950–E959 [28]. From 1994 on, ICD-10 [29]
classification categories X60–X84 were used. Each suicide
case was further specified by year of death (1990–2001),
age at death (18–40 years, 41–65 years, and 66 years or
older), gender (male, female), and marital status at time of
death (single, married, divorced, widowed, registered
partner, dissolved partner, or surviving partner). Because
only same-sex partners are eligible for partnership status in
Denmark, we recoded marital status into one of three categories: (1) current or past married status reflecting indirect
evidence of a heterosexual sexual orientation (married,
divorced, widowed), (2) current or past RDP status
reflecting indirect evidence of a homosexual sexual orientation (registered partner, dissolved partner, surviving
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partner), and (3) never married, which provided no information, direct or otherwise, as to possible sexual
orientation.
To estimate the number of individuals at risk annually
for suicide-related mortality, we obtained census data from
the Statistics Denmark website (http://www.dst.dk) to
match the incident cases described above by year of death,
age group, gender, and marital status. Midyear census
counts that allowed matching to the age, gender, and
relationship status categories described above were available only for years 1993–2001. However, fully matchable
data were available for the population size as of January 1
for all years. For years 1990–1992, we estimated the
midyear population counts by averaging the January 1
population sizes of the two contiguous years both before
and after the midyear point of interest. Over the years, the
number of current and formerly registered persons
increased substantially.
For men, 255 were classified as current or former RDP
in 1990 increasing to 2,348 in the midyear count of 2001;
for women, the numbers increased from 862 to 3,521
across the same time span.
Statistical analysis
Analyses were conducted using Stata 9 [30]. Incident
suicide mortality rates per 100,000 person-years were
calculated using midyear population estimates. Both crude
and age-standardized incidence rates are reported separately by gender, given the well-known robust gender
difference in risk for death by suicide [27]. Age standardization was done using direct methods [31]. Additional analyses used Poisson regression methods to
estimate suicide mortality risk ratios for individuals
varying in relationship histories. Married and formerly
married persons were treated as the referent group. These
analyses were conducted twice using both midyear and
January 1 population sizes due to potentially greater
accuracy in the latter census counts. Because findings led
to identical conclusions, we report in the text only the
results from analyses using estimates of midyear counts.
For overall multivariate estimates, we treated age, year of
death, and gender as potential confounders; for genderspecific multivariate estimates, potential confounders
included age and year of death. Mortality risk ratios and
their 95% confidence intervals (CI) are reported in the
tables. The statistical significance of study findings is
evaluated at the p \ 0.05 level. This study received formal IRB approval from UCLA. Our use of suicide mortality case data was approved by the Danish Data
Inspectorate and the Board of Health’s Expert Committee.
According to Danish Law, IRB approval is not needed for
research on anonymous data.
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Results
During the 12-year period of interest, risk for death from
causes associated with suicide varied by gender, age, and
relationship status in Denmark (see Table 1). Despite the
relatively small numbers of individuals with histories of
being in RDP relationships, the rate of death from suicide
among men in this subpopulation greatly exceeded that of
either never married men or men who were either currently
or formerly heterosexually married. In contrast, suicide
mortality risk among women with positive histories of RDP
status did not appear to vary significantly from those of
other women regardless of their marital status. While never
married women evidenced a lower suicide mortality risk
than current or formerly married women as a group, never
married women were at greater suicide mortality risk when
compared to currently married women alone (age-standardized mortality rate = 8.9, 95% CI: 8.4–9.4).
Estimates of mortality risk ratios suggest that both
never married individuals and those with cohabiting

relationship histories indicative of being lesbian, gay, or
bisexual were more likely to die by suicide than married
or formerly married persons, after adjusting for age,
gender, and year of death (see Table 2). Indeed, the risk
for suicide among the subpopulation of individuals likely
to be lesbian, gay, or bisexual was more than four times
greater than that seen among currently or formerly married persons. However, this increased risk was concentrated almost exclusively among men. When analyses
were restricted to comparisons among men, the risk for
death by suicide among men with RDP backgrounds was
estimated as more than eight times greater than that seen
among married or formerly married men. In contrast,
being never married was associated with a far smaller
increase in risk for suicide among men. Among women,
being never married was associated with a lower risk of
suicide compared to being currently or formerly married,
but having a positive RDP history appeared to have only a
modest and statistically nonsignificant positive effect on
suicide mortality risk.

Table 1 Age-specific mortality rates due to suicide in Denmark, 1990–2001, by age, gender, and heterosexual and registered partnership
relationship status
Relationship statusa
and age at death

Men
Suicides

Women
Estimated
person-yearsb

Crude
mortality
ratec

Age-standardized
mortality rated

Suicides

Estimated
person-yearsb

Crude
mortality
ratec

Age-standardized
mortality rated

Current or past married status
18–40 years

679

4,663,558

14.6

294

3,664,260

8.0

41–65 years

2,754

9,028,159

30.5

1,504

8,506,873

17.7

66 and older

1,673

4,941,082

33.9

1,149

3,430,547

33.5

All

5,106

18,632,799

27.4

2,947

15,601,680

18.9

18–40 years

1,657

5,624,470

29.5

356

7,070,539

5.0

41–65 years

643

729,905

88.1

182

1,276,503

14.3

207

367,461

56.3

262,331

27.4

2,507

6,721,836

37.3

24.7 (24.0–25.4)

15.8 (15.2–16.4)

Never married

66 and older
All

72
57.6 (54.5–60.8)

610

8,609,373

7.1

12.2 (10.9–13.5)

Current or past registered partnership status
18–40 years
41–65 years
66 and older
All
All adults

8
14

7,334
6,751

109.1
207.4

2

458

436.7

24

14,543

165.0

7,637

25,369,178

30.1

215.5 (78.9–352.1)

3
3

12,371
14,311

0

1,635

0.0

6

28,317

21.2

24,239,370

14.7

3,563

24.3
21.0
19.2 (3.7–34.7)

Suicide mortality data provided by Danish Mortality Registry. Deaths in 1990–1993 were coded according to ICD-8 criteria [28] and those in
1994–2001 according to ICD-10 criteria [29]. Population counts were obtained from the Statistics Denmark website (http://www.dst.dk)
a

Persons coded into one of three categories at time of death: single, evidence of heterosexual status (married, widowed, divorced, separated), or
evidence of same-sex relationship (registered partner, surviving partner, member of a dissolved partnership)

b

Person-years estimated from midyear population census counts for the years 1993–2001. For the years 1990–1992, the midyear population is
estimated as the average of January 1 population counts for the year in question and the January 1 population count for the subsequent year

c

Estimated per 100,000 person-years

d

Standardized to the total population within each gender separately. Numbers in parentheses are 95% CI for the estimate
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Table 2 Suicide incidence risk ratios by gender and relationship status, Denmark, 1990–2001
Relationship Status

Total
Crude
analysis

Current or past married status 1.00

Men

Women

Adjusted
analysisa

Crude
analysis

Adjusted
analysisb

Crude
analysis

Adjusted
analysisb

1.00

1.00

1.00

1.00

1.00

Never married

0.86 (0.83–0.90) 1.42 (1.35–1.49) 1.36 (1.30–1.43) 1.92 (1.82–2.03)

0.38 (0.34–0.41) 0.69 (0.63–0.76)

Current or past registered
partnership status

2.98 (2.08–4.26) 4.76 (3.32–6.81) 6.02 (4.03–8.99) 8.19 (5.48–12.24) 1.12 (0.50–2.50) 1.65 (0.74–3.68)

Partial results of Poisson regression analyses are shown. Numbers in parentheses are 95% CI
a

Adjusted for gender, age category, and year of death

b

Adjusted for age category and year of death

Discussion
In Denmark, as well as in the United States, an individual’s
sexual orientation identity is not recorded in death certificates. This greatly limits routine administrative surveillance of suicide mortality risk among lesbian, gay, and
bisexual individuals, a subpopulation with known elevated
risk for suicide attempts [1–6, 8–15]. This administrative
limitation also affects the current study: we could not
directly measure sexual orientation identity, but were
forced to rely on registered domestic partner status as a
proxy for minority sexual orientation identity. Nevertheless, our findings substantiate concerns that the elevation in
risk for suicide attempts observed internationally among
homosexual and bisexual men [5, 6, 8, 10, 11, 13, 14] is
paralleled by a greatly higher risk for suicide mortality
among men who are likely to be gay or bisexual. Comparisons of suicide mortality rates between Danish men
with positive RDP histories versus those with positive
histories of heterosexual marriage revealed an eightfold
greater age-adjusted risk for death by suicide among the
RDP group. While the numbers of incident suicides in
Danish men in RDP relationships were small, reducing
precision, this elevation in risk nonetheless appears to be
present across the lifespan. Whether this finding extends to
all men with minority sexual orientation is currently
unanswerable given the limits of available mortality data.
However, our findings support longstanding concerns that
suicide is a critical mental health issue for the gay men and
bisexual men [2, 32].
In marked contrast, we failed to observe a similar elevation in risk for suicide mortality among women who are
likely to be lesbian or bisexual. The reason why sexual
orientation appears linked to suicide mortality in men, but
not to the same extent in women, with histories of being in
same-sex registered domestic partnerships (RDPs) is
unclear. Both gay men and lesbians in same-gender relationships experience considerable cultural antipathy toward
same-sex marriage and domestic partnerships, even where

123

they are legally endorsed [33]. While attitudes toward
homosexuality are more tolerant in Northern Europe than
in the United States [34], heterosexual marriage remains
the ideal in Denmark [35]. Both lesbians and gay men also
frequently experience anti-gay stigma and consequent
adversity in their daily lives [36, 37], the presumed
mechanism that leads to the somewhat elevated risk for
psychological morbidity that has been observed in this
population [21]. In particular, both lesbians and gay men
compared to their heterosexual counterparts are at higher
risk for major depression [38], an important risk factor for
completed suicide [39]. And though the evidence for
women is somewhat less compelling, it appears that both
lesbians and gay men are at higher risk for lifetime histories of suicide attempts [1–6, 8–15], also a known risk
factor for suicide mortality [40].
But there are other ways in which the lives of lesbians
and gay men differ and it may be these factors that are
more closely linked to suicide mortality risk. One obvious
difference is the impact of the HIV epidemic on gay men’s
health [41]. Although the estimated prevalence of HIV
infection among men who have sex with men in Denmark
(4.8%) [42] is far lower than estimates in the United States,
it may be that some of the increase in suicide risk results
from gay men’s experiences with HIV disease either personally or among their partners and friendship networks
[43, 44]. Further, a recent study [25] of all-cause mortality
in Denmark found a substantial reduction in mortality risk
among men in RDP relationships after the introduction of
highly active anti-retroviral therapy (HAART). Future
studies might profitably examine the co-occurrence of HIV
infection and suicide mortality. Important in this investigation would be a distinction between suicides from before
and after HAART introduction, a distinction that may
become clearer with additional years of mortality experiences among individuals in RDP relationships. At this
junction, however, the gender differences in suicide mortality risk among lesbians and gay men remain
unexplained.
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We also observed a higher risk for suicide among never
married men compared to current or formerly married men
but a lower risk for suicide among never married women
when compared to current/formerly married women. Never
married women, however, were at higher suicide mortality
risk than currently married women, consistent with other
European studies [45, 46]. Our findings were due to the
higher suicide mortality risk among formerly married
women, including widowed individuals who represent a
well-known higher risk group for suicide [47].
Results observed here should be considered in the context of four potential study limitations. First, as mentioned
earlier, we did not directly measure sexual orientation, but
rather used registered partner status as a proxy for minority
sexual orientation identity. One consequence is the exclusion of individuals under age 18, the legal age in Denmark
for entering RDP status. Also, to the extent that individuals
in registered same-sex partnerships differ from lesbian,
gay, and bisexual individuals who are not, we may have
under or overestimated suicide-related mortality in this
subpopulation. Currently, the proportion of same-sex couples in Denmark that legally register their relationship is
unknown, but estimates from the United States suggest that
only a minority of lesbian, gay, and bisexual individuals,
especially men, live in a cohabiting same-sex relationship
[48], and the extent to which these couples are legally
registered with governmental agencies when permitted by
law is unknown but presumably a much smaller subset of
such persons, especially among men [49]. Married individuals, in general, have the lowest risk for suicide mortality [8]. If one assumes that similar protective properties
endemic to marriage extend to same-sex couples [25, 50,
51], then we would anticipate that the findings reported
here are most likely an underestimate rather than an
overestimate of suicide mortality risk among lesbian, gay,
and bisexual adults as a whole.
Second, recent findings for all causes of death in Denmark [25] show that both men and women in registered
same-sex partners have a significantly elevated mortality
risk when compared to married individuals, but only in the
initial years following registration. This finding has been
interpreted as suggestive that individuals who are severely
ill will be more likely to register, thus biasing estimates in
the direction of showing greater mortality linked to sexual
orientation where such differences do not actually exist
[25]. But whether this is true for suicide as a cause of death
is unclear. Further, the assertion of differential selection
into RDP status conditional on mortality risk is based on
very small sample sizes, particularly for long-term relationships where mortality rates generally remained elevated but did not achieve statistical significance. Low
statistical power may have created this pattern of results.
Given the newness of the institutionalization of RDPs, it
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will take several years of accumulating experience to
clarify whether selection is a reasonable hypothesis for
explaining what was observed in the current study.
Third, errors of misclassification in the allocation of
primary cause of death to suicide are always a concern
[52]. If these were confounded in some way with registered
partner status then this might serve to inflate or deflate our
estimates of the relative risk of suicide mortality in this
subpopulation. Because we observed elevation in rates
among men, but not women, in registered partnerships, we
are reassured that this bias, if it exists, was minimal.
However, future studies of method of self-injury might
clarify the import of this concern.
Finally, we limited our analysis to suicide as a primary
cause of death in a single country and did so with minimal
information about the deceased individuals. It is possible,
future studies that examine suicide as both a primary or
contributing cause of death (multiple cause mortality) or
suicide mortality in other geographic regions may observe
somewhat different results. Also future studies might
gainfully explore demographic and behavioral characteristics of gay and bisexual suicide completers.
With the emergence of new administrative forms of
relationship status in various states within the United States
and in other countries internationally where same-sex
marriage or domestic partnerships have been legalized,
scientists have a unique opportunity to track the health and
mental health correlates of sexual orientation using these
administrative databases and to do so over time. In this
study, we have used administrative records from Denmark
to uncover an unrecognized, but widely anticipated [1–6,
8–15], elevated risk for suicide-related mortality among
adult gay and bisexual men.
These results call strongly for the development of suicide prevention programs for gay and bisexual men that
target men’s concerns across the lifespan. They also
underscore the importance of integrating into our surveillance systems thoughtful measurement of both mental
health indicators, including suicide-related morbidity and
mortality, and markers of sexual orientation. As an example, currently the Centers for Disease Control and Prevention (CDC) in the United States assesses homosexual
behavior in its surveillance of HIV and other sexual
transmitted diseases [53]. This is an effort to reduce morbidity and mortality among gay and bisexual men, a vulnerable population for acquiring sexually transmitted
diseases. But CDC tracking of suicide mortality is
accomplished through the National Violent Death Reporting System [54] which does not measure markers of sexual
orientation, though it does provide information on other
social statuses readily available in administrative records
such as age, gender, marital status, and race/ethnicity.
Better integration of data sources, including use of
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domestic partnership registries and information on the
sexual orientation of marriages in those states and countries
where same-sex marriage is legal, might prove beneficial to
reducing mental health disparities linked to minority sexual
orientation. To date, in the United States, only gay and
lesbian adolescents have been labeled as a vulnerable
population for suicide morbidity by the US Public Health
Service [55]. Our findings strongly suggest a broadening of
that focus to adult gay men, at a minimum.
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