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Objective: The authors sought to determine the HIV seroprevalence among suicide victims
in New York City. Method: All suicides of city residents from 1991 through 1993 were studied.
The crude proportion of all suicide victims who were HIV positive and the proportion adjusted
to the age, gender, and racial/ethnic characteristics of the New York City population were
determined. The demographically adjusted proportion was then contrasted with HIV seropre-
valence estimates for the New York City general population. HIV-seropositive suicide victims
were assessed for pathological findings suggestive of HIV-related illnesses. Results: The crude
proportion of all suicide victims who were HIV seropositive was 0.088, and the demographi-
cally adjusted proportion was 0.049. Over 90% of all HIV-positive suicide victims were aged
25 to 54 years, and almost 90% were men. Among black and Hispanic men aged 35 to 54
years who committed suicide, the proportion who were HIV seropositive was 0.252—the
highest seropositive rate of any demographic group. More than two-thirds of HIV-seropositive
suicide victims had no HIV-related pathology or AIDS-indicator conditions at autopsy. Con-
clusions: The demographically adjusted proportion of suicide victims who were HIV positive
(approximately 0.038 to 0.059), contrasted with the HIV seroprevalence estimates for the
New York City general population (approximately 0.014 to 0.032), the absence of HIV-related
pathology among suicide victims, and the likelihood that many HIV-positive individuals had
other risk factors for suicide, such as substance abuse, suggests that a positive HIV serostatus
is associated, at most, with a modest elevation in suicide risk.
 (Am J Psychiatry 1997; 154:1720–1725)

I n 1985 we conducted a study in New York City to
determine the risk of suicide among persons with

AIDS (1). At the time there were 3,390 known adult
cases of AIDS in New York City that had been diag-
nosed since 1981; more than 90% of those affected
were men, and half were white. The HIV serotest had
just been devised. We found 12 instances of suicide
among persons with AIDS, all of whom were men, aged
22 to 56 years, and most of whom were white—repre-
senting a suicide risk 36 times that of men in the general
city population of similar age. Subsequent studies also
have reported high rates of suicide among persons with
AIDS (2–4).

By early 1991, there were 34,822 known cases of
AIDS in New York City, and 1%–3% of the city’s
population was estimated to be infected with HIV (5).
At that time, of the population with AIDS, 15% were
women, and 65% were nonwhite. The median prob-
ability of survival from the date of AIDS diagnosis had
increased (6), new drugs increasingly were being used
to treat HIV illness at an earlier stage, and the stigma
of infection, while persisting, was somewhat reduced.
Although there was more hopefulness among many
about the prognosis of the disease, there was also an
increasing acceptance of “rational” suicide for those
with AIDS or other terminal illnesses (7).

Whereas there have been studies of AIDS-related sui-
cides, it is particularly important to understand the
demographic and clinical characteristics of suicide
among persons who are HIV positive but who may not
yet have developed clinical symptoms. This group rep-
resents a much larger and healthier population than the
subset with AIDS (8). Targeting it for early intervention
to prevent suicide could save many years of productive
life. While there have been some studies of suicides (9)
and nonfatal suicide attempts (10) related to HIV infec-
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tion, there has been only one systematic, population-
based study, which found that HIV-positive individuals
did not have a significantly greater risk of suicide in the
months following HIV screening (11). However, the
study was limited to a population of about 4,000 mili-
tary service applicants. Thus, we sought to examine the
HIV seroprevalence among suicide victims in the gen-
eral population of New York City at a time when the
demographic distribution of the disease was changing,
there was renewed hope for treatments and improved
prognosis, and there was increasing social acceptance
of assisted, self-inflicted fatal poisoning. We also
sought to determine whether HIV-positive individuals
who committed suicide had HIV-related pathological
findings at the time of death. Although there is no popu-
lation-based enumeration of HIV serostatus as there is
for AIDS, a disease that is reportable by law, we also
sought to place our estimate of the HIV seroprevalence
among suicide victims into a larger context by using
estimates of HIV seroprevalence in the general popula-
tion in New York City.

METHOD

The study was conducted at the Office of the Chief Medical Exam-
iner of New York, which has jurisdiction for all unnatural deaths in
New York City. We studied all deaths among New York City resi-
dents from 1991 through 1993 that the medical examiner certified as
a suicide (ICD-9 code E950-959). Each file from the medical exam-
iner was reviewed for demographic information; the time, date, and
location of injury and death; location of the decedent’s latest resi-
dence; methods of suicide; and autopsy findings.

Autopsies are conducted by full-time forensic pathologists, typi-
cally within 24 hours of the pronounced time of death. The autopsies
are complete and include examination of the brain, neck organs, and
thoracic and abdominal viscera. Autopsies are not conducted in cases
of clear-cut suicides in which there are strong family objections to
autopsy, usually because of religious reasons. Such cases undergo the
usual medicolegal scene investigation, police investigation, and an ex-
ternal examination. In the 3-year study period, 86% of all certified
suicide victims underwent a complete autopsy.

Routine HIV blood screening of autopsied cases began at the Of-
fice of the Chief Medical Examiner in January 1991. In all autopsied
cases, plasma and serum samples are obtained for HIV screening at
the New York City Department of Health Laboratory. Initial screen-
ing is done in replicate by enzyme-linked immunosorbent assay
(ELISA) with confirmation by the Western blot test. Samples that
yield a mixed result are considered “inconclusive.” ELISA has been
shown to have a sensitivity and specificity approaching 100% in sam-
ples from living persons (12), and HIV antibodies can be detected for
months after death (13).

The Centers for Disease Control and Prevention (CDC) classifica-
tion system for HIV disease staging provides for three clinical catego-
ries, which are based on the presence or absence of AIDS indicator
conditions such as Kaposi’s sarcoma and recurrent pneumonia, and
for three CD4+ T cell counts (14). The use of autopsy data precludes
using the current CDC staging system in an exact manner. For exam-
ple, enumeration of lymphocyte subsets cannot be reliably made after
death; some distinctions between clinical categories A and B, which
are based on current physical symptoms at time of death, are not
known reliably at autopsy. Nevertheless, mindful of these caveats, we
wished to assess whether most HIV-seropositive suicide victims had
AIDS-indicator conditions (category C) at the time of death and
whether specific types of AIDS-related illnesses were more likely than
others to be found at autopsy. Accordingly, for each case we system-
atically reviewed autopsy findings for all CDC-specified AIDS-indica-
tor conditions.

The exact number of residents of New York City who are infected
with HIV is unknown. In 1989, the New York City Health Depart-
ment convened an expert panel on HIV seroprevalence estimates and
AIDS projection methodologies (5). This group used a variety of
methods including direct calculation, back calculation, ratio compari-
sons with San Francisco, and serosurveys of pregnant women to de-
rive estimates of HIV seroprevalence in component groups at risk for
AIDS, such as men who have sex with men, intravenous drug users,
and others not specifically at risk. This yielded low- and high-bound
estimates for HIV seroprevalence in the general population of New
York City, which were subsequently updated. These estimates were
made for men and women and for the population as a whole and were
not made for specific demographic strata. Because these seropreva-
lence estimates are not derived exclusively from serosurvey data and
therefore differ in methodology from our serosurvey of suicide vic-
tims, we do not present estimates of relative risk. Instead, we present
only the upper and lower bounds of the general population estimate
and our serosurvey’s adjusted proportion among suicide victims, with
95% confidence intervals.

Differences in categorical variables were assessed by using chi-
square analysis with a continuity correction. Differences between two
means were assessed with a t test. The crude proportion of HIV-posi-
tive suicide victims was calculated by dividing the number of HIV-se-
ropositive suicide victims by the total number of suicide victims in a
given demographic stratum. Crude proportions were adjusted by age,
gender, and race/ethnicity to the New York City general population
on the basis of 1990 U.S. census data. Ninety-five percent confidence
intervals were calculated about a proportion (15). Statistical signifi-
cance was defined as a two-tailed alpha of less than 0.05.

RESULTS

Proportion of Suicide Victims Screened for HIV

There were 1,875 suicides among New York City
residents during the period 1991 through 1993. Of
these, 1,511 (80.6%) were screened for HIV. Com-
pared to those who underwent screenings, nonscreened
subjects were more likely to be older (mean=52.1 years,
SD=20.7, versus mean=42.2, SD=17.4) (t=9.24, df=
1,873, p<0.001), to be white or Asian (percent screened:
non-Hispanic white, 72.8%; Asian/other, 73.8%; non-
Hispanic black, 90.4%; Hispanic, 94.4%) (χ2=111.1,
df=3, p<0.001), and to be women (women screened:
76.2%; men screened: 82.0%) (χ2=7.0, df=1, p=0.007).
Of the 1,131 suicide victims 25–54 years old, the age
group expected to have the highest rate of HIV infec-
tion, 955 (84.4%) were screened.

HIV Seroprevalence Among Suicide Victims

Of the 1,511 suicide victims who were screened for
HIV, seven had inconclusive test results. Among the re-
maining 1,504, there were 133 HIV-seropositive sub-
jects, or a crude proportion of 0.088 (95% confidence
interval=0.075–0.102).

Compared with HIV-negative suicide victims, HIV-
positive suicide victims were likely to be men (87.2%),
ages 25 to 54 years (93.2%), and non-Hispanic black
or Hispanic (66.1%) (table 1). HIV-positive individuals
who committed suicide were almost twice as likely to
use poisoning as were HIV-negative individuals and
one-third as likely to use firearms; the use of other
methods was approximately the same.
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Men who committed suicide were about twice as
likely as women to be HIV positive (odds ratio=2.09;
95% confidence interval=1.24–3.54) (table 2). The
HIV seroprevalence rate was highest for those persons
aged 25 to 54 years (proportion=0.130, 95% confi-
dence interval=0.109–0.151). The seroprevalence rate
for men under age 25 or over age 54 was low (propor-
tion=less than 0.02). The proportion for men under age
25 was 0.022 (95% confidence interval=0.011–0.056);
the proportion for men over age 54 was 0.020 (95%
confidence interval=0.010–0.046). For women under
age 25, as well as for women over age 54, the propor-
tions were 0. Of all racial groups, non-Hispanic blacks
had the highest seroprevalence (0.153), followed by
Hispanics (0.110), non-Hispanic whites (0.060), and
Asians or others (0.018).

Within specific demographic strata, non-Hispanic
black and Hispanic men aged 35 to 54 years had the
highest proportion who were HIV positive (propor-
tion=0.252, 95% confidence interval=0.190–0.314).
White men in this age group were less likely to be
HIV positive (proportion=0.127, 95% confidence in-
terval=0.082–0.171). Among women, non-Hispanic
blacks and Hispanics aged 25 to 44 years had the high-
est seroprevalence rate (proportion=0.189, 95% con-
fidence interval=0.100–0.278). In contrast, white
women aged 25 to 44 years had one of the lowest sero-
prevalence rates (proportion=0.030, 95% confidence
interval= 0.000–0.070). The seroprevalence rates for
other specific age-sex-racial strata are available from
Dr. Marzuk.

HIV-Related Autopsy Findings

Of the 133 HIV-positive suicide
victims who underwent complete
autopsy, 39 (29.3%) had HIV-re-
lated pathological findings. Eleven
individuals had generalized lym-
phadenopathy without any other
findings. Of the 133 cases, 29 had
at least one finding suggestive of an
AIDS-related illness. The most
common AIDS-indicator condi-
tions found at autopsy included
pneumonia (N=11), wasting syn-
drome (N=11), Kaposi’s sarcoma
(N=4), and mycobacterium tuber-
culosis (N=3). An important find-
ing was that 94 (70.6%) of the 133
HIV-positive suicide victims had no
pathological evidence of an HIV ill-
ness at death.

Adjusted HIV Seroprevalence
Among Suicide Victims and
New York City HIV Seropreva-
lence Estimates

We also contrasted the propor-
tion of all suicide victims who were

HIV positive, demographically adjusted to the New York
City general population, for comparison with the high-
and low-bound estimates of HIV seroprevalence in the
city (table 3). Overall, our estimates for HIV seropreva-
lence among suicide victims with the 95% confidence in-
tervals fall slightly above the high-bound estimates of HIV
seroprevalence in the general population. Our point esti-
mate of 0.049 is approximately twice that of the midpoint
of the estimates of the high and low bounds for the New
York City population.

DISCUSSION

We found that almost 9% of all suicide victims in New
York City in the early 1990s were HIV positive. However,
the HIV seroprevalence among suicide victims after demo-
graphic adjustment was only moderately higher than the
estimates of HIV seroprevalence in the general population
of New York City. Although the exact HIV seropreva-
lence of the general population is unknown, these esti-
mates suggest that a positive HIV serostatus probably
represents, at most, a twofold higher risk for suicide than
that of the general New York City population. This find-
ing is similar to the twofold higher risk of suicide reported
among HIV-seropositive military applicants (11). Among
the suicide victims in our study who were HIV positive,
about 70% had no HIV-related illness at autopsy. Thus,
it is unlikely that pain, physical discomfort, or diminished
physical mobility played a role in the majority of suicides
among HIV-positive individuals. Since the HIV screen-

TABLE 1. Characteristics of Suicide Victims in New York City, 1991–1993, by HIV Serostatus

HIV Serostatus

Positive
(N=133)

Negative
(N=1,371) Analysis

Characteristic N % N % χ2 df p

Age (years)a 56.5  2 <0.001
≤24   4  3.0 202 14.7
25–54 124 93.2 827 60.3
≥55   5  3.8 342 25.0

Male gender 116 87.2 1,049 76.5  7.9  1  0.005
Race/ethnicity 32.4  3 <0.001

Non-Hispanic white  43 32.3 675 49.2
Non-Hispanic black  49 36.8 272 19.8
Hispanic  39 29.3 316 23.0
Asian/other   2  1.5 108 7.9

Method of suicide 44.2 10 <0.001
Poisoning  38 28.6 197 14.4
Motor vehicle exhaust   0  0.0 15 1.1
Hanging  18 13.5 263 19.2
Suffocation by plastic bag   4  3.0 38 2.8
Drowning   2  1.5 43 3.1
Firearm  13  9.8 374 27.3
Cutting   3  2.3 37 2.7
Fall from height  40 30.1 306 22.3
Lying before trains   9  6.8 58 4.2
Otherb   6  4.5 40 2.9

aThe mean ages for the HIV-positive and HIV-negative groups were 38.9 (SD=9.0) and 42.7
years (SD=18.0), respectively (t=4.0, df=249.87, p<0.001).

bIncludes electrocution and self-inflicted burns.
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ing in this study was done at
autopsy, some individuals who
committed suicide may not have
even been aware that they were
seropositive. In addition, many
individuals who were HIV sero-
positive undoubtedly had other
risks for suicide such as sub-
stance abuse and alcoholism
(16). Unfortunately, neither the
HIV seroprevalence nor the sui-
cide rate among persons with
confounding risk factors such as
substance abuse is known in the
population at large. All of these
lines of evidence suggest that a
positive HIV serostatus, in itself, could be associated, at
most, with a modest elevation in suicide risk.

This finding dampens concerns on several fronts.
First, as more Americans become HIV positive, an esti-
mated 897,000 by 1993 (17), our data suggest that it is
unlikely that any substantial increase in the suicide rate,
due to HIV seroconversion, can be expected. Second,
suicide does not appear to be an adverse outcome of
HIV serotesting programs. While there had been fears
about an increase in the number of suicides following
widespread availability of HIV testing (18), this study,
indirectly, and others suggest that these fears are largely
unfounded (11, 19, 20).

Although we found that HIV serostatus is a weak risk
factor for suicide in an overall sense, for some individu-
als or groups the possibility that a positive HIV status
may have served as a psychosocial stressor for suicide
cannot be excluded. In some demographic strata the
proportion of suicide victims who were HIV positive
was high. For example, for black and Hispanic men
aged 35 to 54 years, one in four suicide victims was HIV
positive, although the HIV seroprevalence in this demo-
graphic group in the general population is unknown.
Studies of suicide among persons with AIDS have rarely
found women with the disease who committed suicide,
yet in this study 13% of all HIV-positive suicide victims
were women. Women who are HIV positive also ap-
peared to be at higher risk for suicide than men who are
seropositive. Comparisons of our demographically spe-

cific proportions could not be made with New York
City estimates, which are stratified only by gender but
not by age or race/ethnicity. Thus, the relative impor-
tance of serostatus in contributing to suicide in certain
sociodemographic groups clearly requires further ex-
ploration.

In recent years, several right-to-die groups have advo-
cated that individuals with AIDS use poisoning as a
means of self-inflicted death (7). We found that among
suicide victims, those who were HIV positive were
twice as likely to use this method as those who were
HIV negative. However, more than two-thirds of HIV-
positive suicide victims continue to use more violent
means such as jumping from a height, hanging, fire-
arms, and other violent methods.

How can the relatively weak association of positive
HIV serostatus with suicide risk be reconciled with a
much stronger association between clinical AIDS and
suicide? AIDS is probably a more potent risk factor
than HIV for several reasons. Compared to a serostatus
conversion, AIDS is more closely linked to psychiatric
illnesses that are themselves risk factors for suicide,
such as depression and psychosis (21). The brain, in-
cluding its serotonergic pathways that have been linked
to a propensity for impulsive suicidal behaviors (22), is
likely to be much more involved in AIDS through HIV
encephalitis and opportunistic infections. Whereas
many HIV-seropositive individuals may live for years
asymptomatically, the onset of AIDS often involves a

TABLE 2. Number of Suicide Victims Screened for HIV and Proportion Who Were HIV Seropositive Among New York City Residents Who
Committed Suicide, 1991–1993, by Gender and Race/Ethnicity

Non-Hispanic White Non-Hispanic Black Hispanic Totala

HIV Positive HIV Positive HIV Positive HIV Positive

Gender
Group N Proportion

95%
Confidence

Interval N Proportion

95%
Confidence

Interval N Proportion

95%
Confidence

Interval N Proportion

95%
Confidence

Interval

Men 535 0.077 0.058–0.103 252 0.151 0.114–0.201 302 0.116 0.086–0.158 1,165 0.100 0.085–0.119
Women 183 0.011 0.005–0.039  69 0.159 0.010–0.267  53 0.075 0.035–0.181   339 0.050 0.033–0.079
Total 718 0.060 0.046–0.080 321 0.153 0.119–0.197 355 0.110 0.083–0.147 1,504 0.088 0.075–0.102

aIncludes the three racial groups presented above and Asian/other. Among suicide victims of all ages in the Asian/other group, the proportion
of male victims (N=76) who were HIV positive was 0.026 (95% confidence interval=0.010–0.091); the proportion of female victims (N=34)
who were HIV positive was 0.000.

TABLE 3. HIV Seroprevalence Estimates for New York City and Adjusted HIV Seroprevalence
Among Residents of New York City Who Committed Suicide, by Gender, 1991–1993

New York City Residents Resident Suicide Victims

Proportion HIV
Positive

HIV
Positiveb

Gender
Group N

Low
Bounda

High
Bounda N Proportion

95% Confidence
Interval

Men 2,716,858 0.026 0.054 1,165 0.065 0.053–0.077
Women 3,188,417 0.004 0.013 339 0.034 0.017–0.051
Total 5,905,275 0.014 0.032 1,504 0.049 0.038–0.059

aFrom New York City Department of Health (5); for residents ages 14 years and older.
bProportion of suicide victims among New York City residents who were HIV seropositive, adjusted
by age, gender, and race/ethnic group to New York City general population.
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marked decline in physical functioning, including de-
creased mobility, chronic pain, altered sexual function-
ing, and disfigurement (23)—the same characteristics
found in other medical illnesses that have high suicide
rates (24). Other stresses of AIDS that have been linked
to suicide risk, in general, include unemployment and
financial losses; increased dependency on others with
subsequent overburdening and dissolution of social
support networks; and stigmatization, which may in-
crease as signs of the illness become manifest (10).

The difference in suicide risk between the sympto-
matic and asymptomatic phases of HIV illness may re-
semble differences in suicide risk between these phases
in other life-threatening illnesses. For example, terminal
cancer carries a much higher risk for suicide than the
twofold higher risk associated with a cancer diagnosis,
in general (24–26). Subjects with Huntington’s chorea
have a suicide risk seven to 200 times that of the general
population (27–29), but surveys (30, 31) of persons at
risk for carrying the Huntington’s gene suggest that
such persons, were they to commit suicide, would do so
only after disabling symptoms appeared.

Several methodologic issues warrant comment. First,
not all suicide victims were autopsied and tested for
HIV. However, over 80% were, and it is unlikely that
those who were not would have been more likely to be
HIV positive, primarily because nonscreened subjects
were somewhat older and less likely to be minorities.
Thus, we are reasonably confident that we are not miss-
ing a substantial number of HIV-positive suicide vic-
tims among the nonscreened cases. In addition, had
nonscreened and inconclusive suicide cases been in-
cluded and been considered HIV negative, the most
conservative estimate of HIV seroprevalence among
1,875 cases of suicide would be 7.1%.

Second, a small but substantial minority of those who
were HIV positive had AIDS-indicator conditions at
autopsy and presumably were symptomatic at death.
Our inclusion of these cases in overall seroprevalence
figures could artifactually raise the strength of the asso-
ciation of an asymptomatic HIV-positive serostatus
with the risk of suicide. We did not exclude this group
because the exact number of individuals with AIDS can
never be known with certainty in a medical examiner
study in which autopsy data neither permit enumera-
tion of T cell counts after death nor provide a complete
clinical history in every case. However, even after ex-
clusion of the individuals with known AIDS-indicator
conditions, the HIV seroprevalence among suicide vic-
tims would be 7%. In addition, most, although not all,
symptomatic HIV-related illnesses can be detected in
the medical investigation conducted by the medical ex-
aminer or at autopsy. Thus, we are reasonably confi-
dent that most individuals who were HIV positive and
committed suicide were physically asymptomatic at the
time of their deaths.

Alternatively, ascertainment bias, i.e., the factors in-
fluencing the medical examiner’s decision to assign a
verdict of suicide, which is inherent in suicide research
in general, has added prominence in studies of HIV and

suicide (10). In New York City during the study period
there were over 2,000 accidental deaths due to drug
overdoses, most of which involved heroin and cocaine
(32). It is possible that a number of individuals with
drug-related deaths who were HIV positive had suicidal
intent but were misclassified as accidental deaths. Thus,
the HIV seroprevalence among suicide victims that we
report may be an underestimate of the true prevalence
among individuals whose deaths really were deliberate
and self-inflicted.

Finally, we did not attempt to estimate the rates of sui-
cide in the HIV-positive population in New York City.
This would be possible only in a population-based study
in which HIV serostatus is known for all subjects. Because
the actual number of HIV-seropositive individuals in New
York City is unknown, we had to use New York City
Department of Health estimates. These estimates of HIV
seroprevalence, which range from 1.4% to 3.2% for the
entire New York City population, are higher than those
reported for the nation, as a whole, in a study for 1993
(i.e., 0.47%; range=0.46% to 0.62%) of those ages 18–59
years (17). However, New York City is known to have
one of the highest case rates of AIDS among all regions
of the United States (33).

In summary, of suicide victims among New York
City residents, at least one in 11 was HIV seropositive,
and the proportion was as high as one in four among
black and Hispanic men aged 35 to 54 years. However,
when these proportions are demographically adjusted
and compared with seroprevalence estimates for the
general New York City population, a positive HIV se-
rostatus, in itself, is not a strong risk factor for suicide.
Future studies might examine whether available new
treatments such as protease inhibitors will provide a
hopefulness that further reduces the risk of suicide in
those infected with HIV.
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