RESEARCH AND PRACTICE

Sexual Orientation and Mortality Among US Men Aged 17
to 59 Years: Results From the National Health and
Nutrition Examination Survey III
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Men who have sex with men (MSM) are a welldocumented group at elevated risk for HIV
infection.1 Indeed, estimates suggest that 9% to
27% of gay and bisexual men and MSM in the
United States are currently living with HIV
infection.2---5 Further, recently released statistics
from the Centers for Disease Control and Prevention indicate that the rate of new HIV diagnoses among MSM is more than 44 times that
of heterosexual men.6 Although mortality risk
has decreased substantially since the introduction of highly active antiretroviral treatment
(HAART) around 1996,7---10 HIV infection remains a potentially fatal disease.11 In addition,
population-based surveys over the last decade
have consistently documented elevated risk for
suicide attempts among gay and bisexual men
compared with heterosexual men.12---23 And recently, a study24 reported greatly elevated suicide mortality rates among Danish men in
registered same-gender domestic partnerships.
These findings suggest that men with minority
sexual orientation may experience elevated risk
for premature death from multiple causes.
Until recently, investigation of this possibility
has not been feasible in the United States
because of the general absence of measured
markers of sexual orientation in mortality
follow-back studies, death certificates, or prospective cohort studies followed until death.25
In the 1 existing general population---based study
reported to date, which was from Denmark26
and limited to individuals in registered samegender domestic partnerships, mortality among
men in these same-gender partnerships was
significantly higher than among Danish men
in general. Although the underlying causes of
death were unknown, mortality risk differences
attributable to registered same-gender domestic
partnership status decreased during the postHAART era. The authors interpreted this as evidence that HIV-related causes were responsible

Objectives. We investigated associations between minority sexual orientation
and mortality among US men.
Methods. We used data from a retrospective cohort of 5574 men aged 17 to 59
years, first interviewed in the National Health and Nutrition Examination Survey
III (NHANES III; 1988–1994) and then followed for mortality status up to 18 years
later. We classified men into 3 groups: those reporting (1) any same-sex sexual
partners (men who have sex with men [MSM]; n = 85), (2) only female sexual
partners (n = 5292), and (3) no sexual partners (n = 197). Groups were then
compared for all-cause mortality, HIV-related mortality, suicide-related mortality, and non–HIV-related mortality.
Results. Compared with heterosexual men, MSM evidenced greater all-cause
mortality. Approximately 13% of MSM died from HIV-related causes compared
with 0.1% of men reporting only female partners. However, mortality risk from
non–HIV-related causes, including suicide, was not elevated among MSM.
Conclusions. In the United States, the HIV epidemic continues to be the major
contributing factor for premature death rates among MSM. Cohorts such as the
NHANES III offer a unique opportunity to track the effects of the HIV epidemic on
this population. (Am J Public Health. 2011;101:1133–1138. doi:10.2105/AJPH.
2010.300013)

for the increased risk observed. Nevertheless,
mortality risk in the post-HAART era remained
somewhat higher among men with registered
domestic partnerships status compared with
other men. The absence of cause-of-death information in this study leaves open the question of whether the increased mortality risk in
both pre- and post-HAART periods reflects
only the ongoing effects of the HIV epidemic or
whether men with minority sexual orientation
in general face greater risk for mortality,
perhaps from other causes, such as suicide24 or
cardiovascular disease. Further, as it relied on
registered same-gender domestic partnership
status to identify gay and bisexual men, the
earlier study did not account for the possible
health benefits of living with a partner27 and thus
may have underestimated mortality risk for MSM
in general. In the United States, for example, it is
estimated28 that only 37% to 46% of men with
minority sexual orientation live in same-gender
partnerships and that only about one fourth of
these partnerships are registered with state
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agencies. Thus, estimates from men living in
administratively documented partnerships likely
represent only a small segment of the gay and
bisexual male population.
As one of the first national health data sets in
the United States to measure markers of sexual
orientation routinely, the National Health and
Nutrition Examination Survey in its third iteration (NHANES III; 1988---1994) initially began
its assessment of sexual orientation with a restricted set of questions pertaining to lifetime
histories of the genders of respondents’ sexual
partners. The sample at that time was limited
to men aged 17 to 59 years. Mortality data
linked to these NHANES III participants now
provide up to 18 years of mortality follow-up,
offering a unique opportunity to examine the
long-term consequences of HIV infection and
elevated suicide-related morbidity previously
documented22 in the sample.
We used this newly released mortality follow-up information to investigate risk for allcause mortality––and, specifically, mortality
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attributed to HIV infection and suicide––among
men who varied in their histories of selfreported same-gender sexual partners. In doing
so, we were able to examine risk for mortality
among all men reporting histories of samegender sexual partners, regardless of their
same-gender partnership status, a critical limitation in the earlier Danish study.26 Monitoring
the mortality rates of sexual-minority men is
necessary for advocating for resources and policy
and, in particular, for tracking the progress of
efforts to curb HIV-related illness and mortality
in this population.29

METHODS
We used publicly available data from the
NHANES III, which is a population-based
health survey conducted from 1988 to 1994
by the National Center for Health Statistics.
The sample is representative of the civilian,
noninstitutionalized US population at that time,
aged 2 months and older. Comprehensive
assessments included an in-home interview
followed up by an extensive physical examination and further health assessments conducted in special mobile examination centers
(MECs). During this second assessment, all male
participants aged 17 to 59 years (n=5719) were
eligible to be asked the genders of their lifetime
sexual partners. Of these, 141 men did not
provide codable responses to the sexual behavior questions and were dropped from further
consideration. All but 4 of the remaining 5578
men could be linked by either probabilistic or
direct match to records in the National Death
Index through December 31, 2006. This resulted in a final sample of 5574 men who originally participated in the NHANES III MEC
examination and for whom mortality-related
information through the end of 2006 was
known. Further information on both the
NHANES III and the NHANES III Linked
Mortality file are described elsewhere.30

Measures
Sexual behavior history. During the MEC
interview, men were initially asked the age at
which they first had sexual intercourse. Those
who indicated having engaged in sexual intercourse were then questioned as to their total
number of lifetime sexual partners. Subsequent
questions assessed numbers of both female

and male partners. Following National Center
for Health Statistics (NCHS) guidelines,30 we
logically recoded married and formerly married
men who did not provide informative answers
to the sexual behavior questions (n = 242) as
both sexually experienced (in general) and heterosexually experienced (in particular). We then
classified men into 1 of 3 categories: not sexually experienced (n =197), any male sex partners
reported (MSM; n= 85), and only female sex
partners reported (directly or by inference from
marital status; n =5292).
Individual covariates. The NHANES III collected extensive information about individual
demographics, health behaviors, and baseline
health status. Within the informational limits
of the public data set, we coded age into 4
categories, race/ethnicity into 2 (non-Hispanic
White vs other) because of the small numbers
within the MSM group, education into 2 (less
than high school, completed high school), and
family income into 2 (below federal poverty
level vs federal poverty level or above). We
coded tobacco use into 3 categories: current
smokers, past smokers, and nonsmokers. Men
were also asked their frequency of binge
drinking (‡ 5 drinks per drinking occasion) in
the past year. We recoded this into positive or
negative reports of binge drinking 12 or more
times (a frequency consistent with monthly
binge drinking). We also coded any lifetime
crack or cocaine use into ever or never categories. The NHANES III measured body mass
index (defined as weight in kg divided by height
in m2); we recoded it into 3 categories: less
than 25 kg/m2 (normal or underweight), 25
kg/m2 or more but less than 30 kg/m2 (overweight), and 30 kg/m2 or more (obese). Overall
health status at the time of the MEC interview
was measured by both self-rated and physicianrated reports and categorized as excellent, very
good, good, fair, or poor. We recoded this into
2 categories for both of the variables: excellent
or very good vs good, fair, or poor.
Mortality. The NHANES III Linked Mortality
public data file provides International Classification of Diseases, 10th Revision (ICD-10)31 classification of the underlying, or primary, cause of
death in 1 of 113 precoded cause-of-death categories. For deaths prior to 1999, the original
ICD-932 classifications were recoded by the
NCHS into this ICD-10 classification system. From
these codes, we created 4 variables: all-cause
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mortality, mortality allocated to HIV-related illness
(ICD-10 codes B20---B24), mortality arising from
intentional self-harm or suicide (ICD-10 codes
*U03, X60---X84, Y72---Y74, Y87.0), and mortality allocated to causes other than HIV-related
illness. Total individual follow-up time was available in months between the second MEC assessment and December 31, 2006, or death.

Data Analysis
We analyzed data with Stata 11,33 using both
design information and weights as advised by
the NCHS for analysis of NHANES data.30 In the
first set of analyses, we used multinomial logistic regression to evaluate possible demographic,
health behavior, and health-related differences
among men varying by sexual orientation.
Where summarization of effects across groups
was needed, we evaluated the contribution of
individual characteristics by adjusted Wald F
tests. Next, we used bivariate logistic regression
to examine associations between individual
characteristics, including sexual orientation,
health behaviors, and health status and mortality. In a third group of analyses, we used Cox
proportional hazard survival analysis to investigate sexual orientation---related differences
in all-cause, HIV-related, and non---HIV-related
mortality. Equations testing sexual orientation
effects were adjusted for possible confounding caused by age, race/ethnicity, educational
attainment, family income, health behaviors,
and health status.18,22,34---41
Finally, we briefly examined whether the
majority of HIV-related deaths in the NHANES
III occurred prior to the introduction of
HAART in 1996.11 Although the public
NHANES III data sets do not provide either
dates of interview or dates of death, the sample
could be differentiated by those interviewed
in the first cycle of the NHANES III (1988--1991) and those interviewed in the second
cycle (1991---1994). We contrasted the risk
for HIV-related and non---HIV-related death
by cycle of interview. Next, we divided HIVrelated deaths into 3 groups: (1) those clearly
occurring prior to the widespread introduction
of HAART in 1996 (HIV-related deaths in cycle
1 prior to 48 months of follow-up and in
cycle 2 prior to 12 months of follow-up), (2)
those occurring during the transitional period
when HAART was being introduced (for these
deaths, we could not determine with precision
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if follow-up was before or after 1996), and (3)
those clearly occurring after 1996 (for cycle 1,
a minimum of 108 months of follow-up; for
cycle 2, a minimum of 72 months of follow-up).
We reported the number of deaths for each
time period. We estimated all confidence intervals with 95% certainty, and all significance
tests were based on the criterion of P < .05.

RESULTS
When interviewed, approximately 3.8%
(95% confidence interval [CI] = 3.0%, 4.7%)

of men reported lifetime histories of sex
with other men. By contrast, 94.5% (95%
CI = 93.4%, 95.5%) of men evidenced histories consistent with heterosexuality and an
additional 1.7% (95% CI =1.1%, 2.5%) of men
indicated that they were as yet sexually inexperienced. As might be expected, the great
majority of this last group was relatively young
(Table 1). Overall, the 3 groups of men varied
by several demographic and health-related
characteristics, including age (P < .001), educational attainment (P = .02), race/ethnicity
(P < .01), smoking status (P < .001), binge

drinking status (P = .001), history of crack or
cocaine use (P < .001), and physician-rated
physical health status (P = .02).
By the end of 2006, a total of 515 men
(6.9% of the sample; 95% CI = 6.1%, 7.8%)
had died, including 25 from HIV-related
causes and 18 from intentional self-harm. In
bivariate comparisons, deaths from any cause
(P < .002), and particularly those caused by
HIV-related illness (P < .001), differed by sexual
orientation. Indeed, 21% of MSM were deceased by the end of 2006, nearly two thirds of
whom had died of HIV-related causes. No

TABLE 1—Demographic Characteristics, Initial Health Status, and Mortality Among US Men Aged 17–59 Years, by Self-Reported Gender
of Sexual Partners: National Health and Nutrition Examination Survey III, 1988–2006
Characteristics

Any Male Partners (n = 85), % (SE)

Female Partners Only (n = 5292), % (SE)

No Sexual Partners (n = 197), % (SE)

Demographic background
Age at interview,* y
17–24

16.0 (5.1)

17.5 (0.8)

82.1 (4.8)

25–34

35.2 (8.0)

30.0 (1.0)

13.4 (4.4)

35–44

27.9 (8.0)

27.0 (1.0)

3.0 (1.4)

45–59

21.0 (7.0)

25.6 (1.0)

1.5 (0.8)

High school degree or less*
Non-Hispanic White*

45.3 (7.6)
84.7 (3.8)

55.2 (1.6)
74.3 (1.4)

73.7 (4.9)
71.0 (4.3)

Family income below poverty level

14.1 (5.0)

11.8 (0.9)

19.0 (4.1)

8.0 (2.5)

Behavioral health history at interview
Smoking status*
Current smoker

43.6 (7.4)

35.9 (1.1)

Past smoker

10.3 (4.7)

25.5 (0.9)

0.5 (0.3)

Nonsmoker

46.1 (7.1)

38.5 (0.9)

91.5 (2.5)

42.2 (6.7)
45.2 (9.0)

33.4 (1.5)
17.6 (1.3)

15.3 (4.2)
0.9 (0.8)

Binge drinking at least monthly, past 12 moa,*
Ever used crack or cocaine*
Body mass index in kg/m2
Normal or underweight (£ 25)

53.3 (7.0)

43.1 (1.1)

69.5 (4.7)

Overweight (> 25 to < 30)

31.9 (6.0)

38.2 (1.0)

15.5 (3.5)

14.7 (6.3)

18.7 (0.8)

14.9 (2.6)

Self-rated health status good or excellent

Obese (‡ 30)

56.3 (7.1)

57.8 (1.1)

58.9 (4.3)

Physician-rated health status good or excellent*

67.1 (7.1)

78.5 (2.4)

77.8 (4.6)

156.7 (6.7)

176.5 (2.9)

176.4 (5.7)

21.0 (5.7)

6.7 (0.4)

5.7 (2.3)

Mortality status
Mean mo of follow-up*
Dead by end of follow-upb,*
Underlying cause of death
Intentional self-harm
Death allocated to HIV-related causes*

0.3 (0.1)

0.0

13.1 (5.0)

0.0

0.1 (0.04)

0.2 (0.2)

7.9 (3.5)

6.6 (0.4)

5.5 (2.3)

Death not allocated to HIV-related causes

Note. Differences in demographic and behavioral health history were evaluated by a multinomial logistic regression in which sexual orientation was regressed on all predictors simultaneously. Sexual
orientation–related differences were evaluated by multiple regression for follow-up months and by logistic regression for mortality status (all-cause, HIV-related, not HIV-related), with adjustment for
age, race/ethnicity, educational attainment, family income, smoking, drinking, crack or cocaine use status, body mass index, and self-rated and physician-rated health status.
a
Binge drinking defined as ‡ 5 drinks per occasion.
b
End of follow-up was December 31, 2006.
*P < .05.

June 2011, Vol 101, No. 6 | American Journal of Public Health

Cochran and Mays | Peer Reviewed | Research and Practice | 1135

RESEARCH AND PRACTICE

deaths among MSM were attributable to intentional self-harm. When deaths were limited
to those not attributed to HIV infection, we
observed little evidence of a sexual orientation---related difference (P = .88). On average,
men’s mortality status was tracked for approximately 176.2 months (95% CI =170.4,
181.9) following their MEC interview. Length
of follow-up varied by sexual orientation
(P < .001), reflecting the higher death rate
among MSM. Additional bivariate predictors
of all-cause mortality included age (P < .001),
educational attainment (P < .001), family income (P < .001), smoking status (P < .001),
crack or cocaine use (P = .02), body mass
index (P < .001), and self-rated (P < .001)
and physician-rated (P < .001) physical health
status.
Multivariate survival analysis of all-cause
mortality revealed that risk of death during the
follow-up period was higher for MSM than for
heterosexual men (adjusted hazard ratio = 3.59; 95% CI =1.91, 6.74), after adjustment for possible differences in individual demographics, health behaviors, and initial health
status (Table 2). Using a second model, we
found that mortality from HIV-related causes
during the follow-up period was particularly
elevated among MSM compared with heterosexual men. Evaluation of possible sexual
orientation differences in mortality from non--HIV-related causes in a third model failed to
detect significant differences between men
reporting same-gender sexual partners and
heterosexual men, after adjustment for possible
confounding.
The NHANES III recruited respondents in
2 independent survey cycles: 1988 to 1991 and
1991 to 1994. Risk for HIV-related death was
greater among men recruited in the first cycle
than among those recruited in the second cycle
(adjusted hazard ratio = 0.33; 95% CI = 0.14,

0.74). By contrast, risk for non---HIV-related
death did not differ between the 2 survey
cycles (adjusted hazard ratio =1.23; 95%
CI = 0.93, 1.62). Of the 25 HIV-related deaths,
6 occurred before the widespread introduction
of HAART, 9 during a 5-year window when
some NHANES III respondents would possibly
have had access to HAART, and 10 during
a nearly 10-year period after the introduction
of HAART.

DISCUSSION
Mortality risks among men with minority
sexual orientation are greatly understudied,
despite this population’s well-documented risk
for HIV infection1 and clear evidence of elevated
reports of suicide attempts.12---15,17---23,42 Indeed,
much of the existing research on the health and
mortality risk among MSM relies on data from
HIV-related cohort studies,43---46 for which samples are often selected because of elevated health
risks, including prevalent HIV infection.47 These
studies are not designed to provide populationbased estimates of mortality risks among MSM
in the United States as a whole.25 In this regard,
the current study contributes unique information
about mortality risk among MSM in the United
States.
Results of this study provide both bad and
good news about the mortality risks among
men with minority sexual orientation. During
the 18-year follow-up period, the hazard of
dying from any cause was 3.6 times higher for
men in the NHANES III cohort who reported
any same-gender sexual partners than for men
who reported only heterosexual sexual experiences. This difference was greatly influenced
by an adjusted hazard for death attributable
to HIV-related causes that was 157.4 times
higher among MSM than among men who
reported only heterosexual sexual experiences.

Although precise analyses of the timing of these
HIV-related deaths are beyond the scope of
this report, it appears that risk for HIV-related
death was somewhat greater prior to the introduction of HAART, although some HIVrelated deaths continued to occur in the postHAART period. Whether HIV-related deaths
remain elevated at the present time is not
determinable from the NHANES III follow-up,
as currently available data track deaths only
through December 2006. Both longer followup and greater detail as to timing of deaths are
needed to provide accurate estimates of postHAART HIV-related mortality risk in this
population.
At the same time, we failed to detect any
differences between MSM and heterosexual
men in rates of mortality related to suicide or
attributed to causes other than HIV infection.
Although suicide-related deaths were relatively rare in the NHANES III sample (n =18),
if they occurred among homosexually experienced men at the same rate reported in the
recent study of Danish men in registered
domestic partnerships,24 it would have been
detectable in the current study. These findings
indicate that the elevated rates of attempted
suicide seen among men with minority sexual
orientation in numerous studies,12---21,23 and in
the NHANES III sample in particular,22 may not
be matched by a similar elevated risk for suicide
mortality. It is also reassuring that, with the
exception of deaths related to HIV infection,
MSM did not appear to experience greater
mortality risk than did heterosexual men despite
documented differences in health behaviors
related to sexual orientation.25
Several study limitations should be considered in contextualizing the results reported
here. One is that the NHANES III assessment
of sexual orientation among men was limited
in 2 ways. First, only sexual behavior was

TABLE 2—Adjusted Mortality Hazards Among US Men Aged 17–59 Years, by Self-Reported Gender of Sexual Partners:
National Health and Nutrition Examination Survey III, 1988–2006
Sexual History at Interview
Any male sexual partners
No sexual partners
Female partners only

HIV-Related Mortality, HR (95% CI)

Causes Other Than HIV-Related, HR (95% CI)

All-Cause Mortality, HR (95% CI)

157.37 (59.77, 414.32)

1.37 (0.58, 3.21)

3.59 (1.91, 6.74)

2.17 (0.17, 28.08)
1.00

1.90 (0.74, 4.88)
1.00

1.86 (0.75, 4.64)
1.00

Note. CI = confidence interval; HR = hazard ratio. HRs were estimated by Cox proportional hazards survival analysis, with adjustment for age, education, race/ethnicity, family income, smoking
status, past year binge drinking status (‡ 5 drinks/occasion), lifetime crack or cocaine use, body mass index, and self-rated and physician-rated health at interview.
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assessed. Although most gay-identified men
report lifetime same-gender sexual experiences,
this is not true of men who identify as bisexual.25 Further, many men who report samegender sexual experiences would identify as
heterosexual if asked.25 This discrepancy implies
that generalizing findings from the current study
to gay and bisexual-identified men, in general,
should be done with some caution. Second, only
young and middle-aged men were assessed for
sexual behavior in the NHANES III, but some
sexual orientation---related differences in risk
behaviors are more likely to evidence their effects
on mortality with increasing age. For example,
several recent studies have reported higher rates
of tobacco use among gay and bisexual men than
among heterosexual men.42,48---50 The cumulative effects on mortality, if present, are likely to
appear in the years that lie beyond the currently
available NHANES III follow-up period.51 Thus,
longer-term follow-up of the NHANES III sample may yet show diverging sexual orientation--related risks as the cohort ages.
Additional limitations in the current study
include the fact that the public NHANES III
data sets do not provide sufficient information
to track HAART-related changes in HIV-related mortality. It may be that current all-cause
mortality risk among men with minority sexual
orientation is somewhat less elevated today
than a decade ago, before the introduction of
HAART.8 In addition, because the NHANES
sample is limited to the noninstitutionalized US
population, estimates of mortality events linked
to homelessness or incarceration, such as deaths
associated with drug abuse, are likely to be
underestimated. Finally, the number of men in
the NHANES III who reported same-gender
sexual experiences is small, resulting in relatively
wide confidence intervals and somewhat limiting
our power to detect differences in non---HIVrelated mortality. The small sample also might
limit our ability to capture the heterogeneity
present in this population.2
Despite these limitations, the NHANES III is
currently one of the few US data sources that
allow investigation of possible relationships
between sexual orientation status and mortality
in the general population. Our findings document the widely anticipated increased mortality risk among MSM caused by a greater risk
for HIV-related disease11 and, at the same
time, address the concern that non---HIV-related

mortality rates may also be elevated in this
population.24,26
Over the years, limitations in administrative
and research data have greatly hampered
quantification of health risks among individuals
with minority sexual orientation,25 including
the full impact of the HIV epidemic on mortality
risk among MSM. As we approach the 30th
anniversary of the identification of AIDS and its
terrible impact on the lives of MSM, we can only
celebrate momentarily the gains in the reduction of mortality in this population attributable
to the introduction of HAART. Monitoring our
progress in these efforts will be greatly aided by
routine collection of adequate population-based
mortality data linkable to sexual orientation.
Indeed, public health52 has already seen the
benefits of obtaining better mortality data in
the area of maternal mortality. Changes to the
quality of this data have revealed important
pathways for intervening and protecting the
health of women and children. The results of our
study indicate that similar benefits could accrue
to our ability to provide better health interventions for MSM if sexual orientation data were
routinely collected, allowing it to be linked to
mortality data. Routinely collecting information
on markers of sexual orientation in health surveys likewise will facilitate tracking the health of
people with minority sexual orientation and
will reduce the impact of modifiable health
threats that may be elevated among gay and
bisexual men. j
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