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The Centers for Disease Con-
trol and Prevention reported
57,806 new cases of AIDS in

the United States in 1997 (1). Al-
though this figure represents a reduc-
tion from the 1996 figure, prevalence
estimates indicate that .6 percent of

men and .1 percent of women are in-
fected with HIV (2). The availability
of more effective treatments suggests
that even as the incidence of new cas-
es decreases, prevalence will not de-
crease proportionately, because mor-
tality has been reduced in recent

years, leaving a growing number of
people infected with HIV.  

It has been argued that persons
with serious mental illnesses such as
schizophrenia and major affective dis-
orders are more likely than other peo-
ple to contract HIV-related diseases.
Reviews of HIV risks associated with
schizophrenia suggest that this
greater risk is a function of lower so-
cioeconomic status, homelessness,
higher rates of substance use, and
risky sexual behavior, including un-
protected sex and prostitution (3,4).
It is not known whether serious men-
tal illness per se is associated with an
elevated risk of HIV infection or
whether persons with serious mental
illness have a greater risk as a result of
their greater likelihood of poverty,
substance use, high-risk sexual behav-
ior, and other factors known to be as-
sociated with HIV infection.

Certainly, with few exceptions,
studies that have examined the preva-
lence of HIV seropositivity among
persons with psychiatric disorders
have found higher rates than those
that would be expected in the general
population. In a convenience sample
of 971 psychiatric inpatient resi-
dents, 5.2 percent were seropositive
(5). In a sample of 118 psychiatric in-
patients with co-occurring psychi-
atric and substance dependence di-
agnoses, 27 (23 percent) were
seropositive. Although a history of
intravenous drug use doubled the
risk of seropositivity, a diagnosis of
depression independently predicted
seropositivity as well (6). In a sample
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of 62 psychiatric patients in a shelter
for homeless men, 12 (19 percent)
were found to be seropositive (7). At
least five other studies using samples
of more than 200 found seropositivi-
ty rates of 5 to 7 percent in psychi-
atric populations (8–12).

The prevalence of psychiatric dis-
orders has also been found to be high
among seropositive persons. In a
case-control comparison of HIV re-
ferrals and general medical referrals,
patients who were HIV-positive were
five times as likely as other patients to
be referred for psychiatric services
(13).  Myers and colleagues (14)
found a greater risk of psychiatric dis-
orders among African-American
males in an inner-city community
who were HIV positive than among
those in the same community who
were seronegative. 

Walkup and colleagues (15) crossed
the New Jersey HIV-AIDS registry
and Medicaid claims and found that
5.7 percent of persons listed on the
registry had received a diagnosis of
schizophrenia, which is much higher
than the national prevalence rate of 1
percent (16). They also found that 6.8
percent of persons on the registry had
received a diagnosis of a major affec-
tive disorder, for a total of 12.5 per-
cent with a serious mental illness. Be-
cause their study relied exclusively on
Medicaid claims—that is, their sub-
jects were enrollees who had received
some treatment—it was not possible
to compare the risk of having both se-
rious mental illness and HIV infec-
tion with the risk in the Medicaid-en-
rolled population who may or may not
have received treatment.

Although these studies all suggest a
high rate of comorbidity between
HIV infection and serious mental ill-
ness, they share some methodological
weaknesses that cloud interpretation
of the findings. Most studies used
convenience samples, and few com-
pared the rates of seropositivity
among persons who had psychiatric
disorders with rates among persons
who did not.

Despite a strong theoretical ration-
ale for developing community preva-
lence estimates of HIV infection or
AIDS among persons with serious
mental illness, such studies are lack-
ing. Without such data, it is impossi-

ble to estimate the relative risk of
HIV infection among persons with se-
rious mental illness or the relative risk
of serious mental illness among per-
sons with HIV infection or AIDS.
This relative risk is important for sev-
eral reasons. If the prevalence of HIV
infection is higher among persons
with serious mental illness than it is in
the general population, then studies
of the mechanisms of this additional
risk and programs to reduce the risk
are needed. In addition, if a signifi-
cant portion of persons who are in-
fected with HIV are also seriously
mentally ill, then treatment programs

for HIV infection and AIDS must
have a strong psychiatric treatment
component. 

In this study, we had two hypothe-
ses. The first was that the rate of
HIV infection among persons with a
diagnosis of a serious mental illness
in the Medicaid population in
Philadelphia would be significantly
higher than the rate in the general
Medicaid population. Our second
hypothesis was that the rate of seri-
ous mental illness among persons
with HIV infection would be signifi-
cantly higher than the rate in the
general Medicaid population. 

Methods
Sample
The study sample comprised 391,454
individuals aged 18 years or older
who were living in Philadelphia and
who were eligible for Medicaid at any
time between July 1, 1993, and June
30, 1996. Individuals were included
in the study only if the welfare recip-
ient files contained valid data on their
sex, age, and race. Client Information
System Medicaid identifiers were
used to match individuals in this data
set to the Medicaid claim files. 

Measures
Medicaid claim files from July 1993
through June 1996 were used to iden-
tify patients who had received treat-
ment for serious mental illness or for
HIV infection. Because the Medicaid
claim files were inconsistent in their
use of the last two digits of the five-
digit ICD-9 codes and because diag-
noses for a given person were not re-
liable beyond broad categories of ill-
ness, the codes were truncated to
three digits. A diagnosis of a schizo-
phrenia spectrum disorder was de-
fined as at least one inpatient or two
outpatient ICD-9 codes of 295, and a
diagnosis of a major affective disorder
was defined as at least one inpatient
or two outpatient ICD-9 codes of 296
in the Medicaid claims from the spe-
cialty mental health sector. This algo-
rithm was developed by Lurie and
colleagues (17) to ensure the accura-
cy of diagnoses and has been used in
similar analyses of Medicaid claims,
including the study in New Jersey by
Walkup and colleagues (15).

This approach is more conservative
than using any treatment for a serious
mental illness in any setting by any
type of provider, which would proba-
bly produce higher estimates of co-
occurrence. To ensure that a diagno-
sis of serious mental illness was made
by a mental health professional, only
specialty mental health claims were
used. However, this definition of seri-
ous mental illness is limited by the na-
ture of claims data and does not re-
flect the degree of impairment or
chronicity associated with a diagnosis.
ICD-9 codes 042 (HIV infection with
specified conditions), 043 (HIV infec-
tion that causes other specified condi-
tions), and 044 (other HIV infections)
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were used to identify an HIV-related
diagnosis.  

The welfare recipient files from the
same period were used to identify the
denominator population. These files
provide demographic information
and the exact dates of individuals’ en-
try into and exit from welfare for each
welfare episode.

Analyses
First, any Medicaid claim that con-
tained a diagnosis of HIV infection or
serious mental illness was identified.
These claims were then aggregated at
the individual level to produce three
dichotomous markers indicating the
presence or absence of HIV infec-
tion, schizophrenia spectrum disor-
der, and a major affective disorder.

Next, the treated period prevalence
for any diagnosis of serious mental ill-

ness or HIV infection for the sample
was calculated. Logistic regression
was used to calculate the odds ratio
for having an HIV or AIDS–related
diagnosis given a diagnosis of a seri-
ous mental illness, with age, sex, race,
and previous time on welfare con-
trolled for.   

Results
Sample description
Basic demographic characteristics of
the sample as well as the treated peri-
od prevalence of HIV infection and
serious mental illness within each
group are summarized in Table 1. Of
the 391,454 individuals in the sample,
58.8 percent were black, 23.5 percent
were white, 3.6 percent were Asian,
11.1 percent were Hispanic, and 2.1
percent were identified as “other”;
58.3 percent were women. The

mean±SD age of the study subjects
was 40.3±17.6 years. The median
time on welfare between July 1993
and June 1996 was 1.9 years.

During the observation period,
8,208 persons (2.1 percent) were
treated for a schizophrenia spectrum
disorder, and 8,993 (2.3 percent)
were treated for a major affective dis-
order. A total of 2,368 persons (.6 per-
cent) received treatment for HIV in-
fection or AIDS during the period.

Table 2 characterizes the co-occur-
rence of HIV infection and diagnoses
of serious mental illness in the sam-
ple. The treated period prevalence of
HIV infection or AIDS among Med-
icaid recipients without a diagnosis of
a serious mental illness was .6 per-
cent, compared with 1.2 percent for
Medicaid recipients with a schizo-
phrenia spectrum diagnosis and 2.3
percent for those with a diagnosis of a
major affective disorder. A total of 4.1
percent of persons who were treated
for HIV infection were also treated
for schizophrenia, and 8.8 percent
were treated for a major affective dis-
order, compared with only 2.8 per-
cent of the rest of the Medicaid pop-
ulation (χ2= 499.53, df=2, p<.001). 

Logistic regression
The results of the logistic regression
with diagnosis of HIV infection as the
dependent variable are summarized
in Table 3. After controlling for sex,
age, race, and time on welfare during
the study period, the odds ratio for
treatment for HIV infection given a
diagnosis of schizophrenia was 1.5 (95
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Demographic and diagnostic characteristics of a Medicaid populationa

Total HIV infection Schizophrenia spectrum Affective disorder
(N=391,454) (N=2,368) disorder (N=8,208) (N=8,993)

Sex and race N % N % N % N %

Sex
Male 163,041 41.7 1,748 73.8 4,326 52.7 3,687 41.0
Female 228,413 58.3 620 26.2 3,882 47.3 5,306 59.0

Race
Asian 14,014 3.6 4 0.2 65 0.8 60 0.7
Black 230,235 58.8 1,555 65.7 4,938 60.2 2,239 24.9
Hispanic 43,580 11.1 359 15.2 708 8.6 3,791 42.2
White 92,105 23.5 422 17.8 2,222 27.1 2,792 31.0
Other 10,520 2.7 28 1.1 275 3.3 111 1.2

a Some individuals had more than one disorder and thus appear in more than one column.

TTaabbllee  22

Co-occurrence of HIV infection and serious mental illness in a Medicaid popula-
tion (N=391,454)

HIV positive HIV negative 
(N=2,368, or .6 percent) (N=389,086, or 99.4 percent)

% of HIV % of % of HIV % of
status diagnosis status diagnosis

Psychiatric diagnosis N category category N category category

Schizophrenia
(N=8,208, or 2.1%) 98 4.1 1.2 8,110 2.1 98.8

Affective disorder
(N=8,993, or 2.2%) 208 8.8 2.3 8,785 2.3 97.7

Neither diagnosis (N=
374,253, or 95.6%) 2,062 87.0 .5 372,191 95.7 99.8

a Model χ2=499.53, df=2, p<.001



percent confidence interval=1.3 to
1.7) and 3.8 (CI=3.5 to 4.1) given a di-
agnosis of an affective disorder. 

Discussion and conclusions
We found that persons on Medicaid
with a diagnosis of serious mental ill-
ness were about five times as likely as
the general Medicaid population to
have received a diagnosis of HIV in-
fection. We also replicated the results
of other studies in finding that the
risk of HIV infection was substantial-
ly greater for nonwhites, for persons
living in more persistent poverty, and
for men. A greater risk of HIV infec-
tion among persons with serious men-
tal illness persisted after controlling
for age, sex, race, and time on wel-
fare. Although it is possible that
seropositivity precedes or is causally
related to the development of a major
affective disorder, especially major
depression, it is likely that schizo-
phrenia and major affective disorders
are risk factors for HIV infection.  

We used an algorithm that called
for the inclusion only of patients who
had two outpatient claims or one in-
patient claim for services within the
specialty mental health sector (17).
We used this approach for several
reasons, one of which was to repli-
cate and extend the study by Walkup
and colleagues (15). If we had in-
stead used any diagnosis of serious
mental illness by any type of
provider, and if misdiagnosis by non-
specialists is associated with drug
use, then we would have artificially
inflated estimates of comorbidity, be-
cause drug use is an independent risk
factor for HIV infection.

Our results were similar to those of
the study of New Jersey Medicaid
claims by Walkup and colleagues
(15). In that study, the estimated
treated prevalence of serious mental
illness among persons with HIV in-
fection or serious mental illness was
12.5 percent, which is similar to the
treated prevalence of 12.3 percent
that we found, providing evidence of
the robustness of the finding. Walkup
and colleagues did not publish the
percentage of diagnoses of HIV infec-
tion among persons with serious men-
tal illness and did not present a de-
nominator of all Medicaid-eligible in-
dividuals, so it is not possible to com-

pare their rates directly with ours.
There are several possible explana-

tions for the strong associations be-
tween HIV infection and serious
mental illness, and they are not mutu-
ally exclusive. Mental illness may be
causally related to HIV infection. As
we have already suggested, persons
with serious mental illness may be
more likely to engage in behaviors
that place them at high risk of be-
coming infected with HIV, primarily
substance use and high-risk sexual
behavior (4). It is also possible that
the social marginalization and stigma
associated with serious mental illness
places persons who have these disor-
ders in proximity to others who en-
gage in high-risk behaviors. Thus,
even if the behaviors of persons with
serious mental illness are no riskier
per se than the behaviors of others,
these individuals could be engaging
in those behaviors in the company of
a group of individuals who have a
higher rate of seropositivity.    

It is also possible that HIV infec-
tion causes serious mental illness.
There is evidence that seropositive
status, while related to recurrence of
previously existing major affective
disorders, can also be related to the
onset of those disorders (18). There is
also some evidence that HIV infec-
tion may trigger a psychotic episode
and can contribute to first-onset
schizophrenia (19). However, these
effects are small and could not ac-
count for the magnitude of the associ-
ations we observed in this study. 

Estimates of the large number of
undiagnosed cases of HIV infection
notwithstanding, two sets of limita-
tions to our prevalence estimates

must be considered. The first set re-
lates to the validity of calculating rates
of treated disease and infection from
Medicaid claims. There are at least
four reasons why estimates of true
prevalence based on estimates of
treated period prevalence gleaned
from Medicaid claims are lower-
bound estimates.

First, it is likely that some Medic-
aid-eligible individuals with either se-
rious mental illness or HIV infection
did not receive any treatment and
thus were not correctly represented.
Second, Medicaid-eligible individuals
may have received medical services
through community clinics that were
not billed to Medicaid. Thus some pa-
tients in our sample may have re-
ceived psychiatric or HIV-related
treatment or both without those
claims appearing in the Medicaid data
set. Third, individuals may have re-
ceived treatment that was paid for by
Medicaid before or after the study
period without receiving treatment
during the study.

Fourth, claims data were available
only for individuals who were en-
rolled in a fee-for-service plan. A pro-
portion of persons who were eligible
for Medicaid in Philadelphia were en-
rolled in health maintenance organi-
zations for at least part of the study
period and may have received treat-
ment for a target condition during
that time. These individuals were all
included in the denominator as not
having received treatment for a target
condition, because many individuals
move back and forth from fee-for-
service plans to health maintenance
organizations, and no tenable statisti-
cal models are currently available to
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Results of logistic regression with diagnosis of HIV infection as the dependent
variablea

Variable Odds ratio 95% CI

Schizophrenia spectrum disorder 1.51 .45–3.56
Major affective disorder 3.84 3.76–3.91
Age (ten-year increments) .99 .98–1.01
Male 4.41 4.36–4.45
White .69 .64–.71
Asian .04 .02–.11
Hispanic .96 .93–1.05
Years on welfare during study period 1.26 1.23–1.27

a The reference group was 18-year-old black women who did not have a serious mental illness.



account for this movement in and out
of the risk group. However, it is likely
that this fourth threat to validity is
smaller than the other three, because
there is an incentive for individuals
who have potentially higher treat-
ment costs to remain in or return to
the fee-for-service plan.  

On the other hand, a second set of
limitations could positively bias the
estimates of risk of co-occurrence of
HIV infection and serious mental ill-
ness. It may be that individuals with
both diagnoses are more likely to
come into contact with the health sys-
tem as a function of their co-occur-
ring disorders. It is also possible that
persons who have serious mental ill-
ness are more likely to be tested for
HIV infection, or vice versa, as a
function of their contact with
providers. This form of bias is often
referred to as hospital bias or Berk-
son’s bias (20).

Berkson described this bias as aris-
ing from the fact that individuals with
two conditions may seek treatment
for either one, thus increasing the
probability that they will come into
contact with the health care system
and be diagnosed as having the other
condition. Therefore, prevalence esti-
mates of a second condition that are
gleaned from a treated sample are
likely to overrepresent both the sec-
ond condition and the co-occurrence
of the two conditions in the general
population. A number of studies have
found higher rates of comorbidity in
treated populations than in untreated
populations for both psychiatric dis-
orders (21–23) and physical health
conditions (24–26). 

For this bias to have had a signifi-
cant impact on our estimates, persons
with a serious mental illness as well as
HIV infection would have to have
been more likely to seek treatment as
well as more likely to be diagnosed as
having the other condition once they
were receiving treatment for the first
condition. Although we are aware of
no studies that have examined the im-
pact of either HIV infection or seri-
ous mental illness on help seeking,
one study found that persons with al-
coholism were more likely to seek
treatment if they had co-occurring
physical conditions (23). However,
the presence of the physical condition

did not increase the likelihood that
the patient would receive an alcohol-
related diagnosis.

Certainly, other studies have sug-
gested that the sensitivity of general
health professionals to psychiatric
disorders is limited (27,28), and con-
fidentiality constraints between phys-
ical and mental health settings as well
as limits on the availability of re-
sources in mental health settings may
preclude HIV testing in psychiatric
treatment. Therefore, although these
biases may have been present in our
study, it is unlikely that they were of
sufficient magnitude to account for
the robust association between HIV
infection and serious mental illness
that we found. 

The limitations we have discussed
relate primarily to problems inherent
in any study that uses claims data.
Despite these limitations, useful epi-
demiologic studies can be accom-
plished by using claims. Welfare re-
cipient data and Medicaid claims
data provide large samples and spe-
cific information about relatively un-
derstudied populations and ques-
tions. Claims data probably provide
more accurate and unbiased infor-
mation than self-reports, especially
in the case of sensitive topics such as
HIV infection and serious mental ill-
ness in marginalized populations.
Despite the inherent limitations, our
findings have important clinical and
policy implications.  

The treated period prevalence of
HIV infection is much higher among
Medicaid enrollees with a serious
mental illness than in the general
Medicaid population. It is likely that
persons with serious mental illness
engage in behaviors that put them at
greater risk of HIV infection. It is
also possible that as a result of cogni-
tive and perceptual limitations and
distortions caused by the disorder,
persons with serious mental illness
require different primary prevention
strategies to reduce their risk of con-
tracting HIV.  

Other issues bear exploration as
well. If providers think that persons
with serious mental illness are less
likely to adhere to treatment, they
may be less likely to prescribe a state-
of-the-art treatment regimen—such
as highly active antiretroviral thera-

py—for these individuals than for pa-
tients who do not have serious mental
illness. At least one study has shown
that persons with psychiatric disor-
ders are less likely to receive state-of-
the-art treatment for physical health
problems such as myocardial infarc-
tion (29). It is important to explore
this issue in relation to HIV infection. 

There is no evidence that adher-
ence to treatment for HIV infection is
poorer among persons with serious
mental illness than in the general
population. In fact, in a comprehen-
sive review, Cramer and Rosenheck
(30) argued that observed differences
in treatment adherence between per-
sons with serious mental illness and
other persons are small and may be
due to measurement error. They con-
cluded that improvements in meth-
ods for measuring treatment adher-
ence in psychiatric populations are
needed to determine whether true
differences exist. No studies have
compared adherence in psychiatric
populations of persons who have co-
occurring physical health conditions
with nonpsychiatric populations of
persons who have the same physical
health problems.

Conversely, poorer treatment ad-
herence among persons with serious
mental illness could lead to poorer
outcomes and the development of
treatment-resistant strains of HIV in
this population. 

Of special note is the fact that more
than 12 percent of persons who had a
diagnosis of HIV infection also had a
diagnosis of schizophrenia or a major
affective disorder. This large propor-
tion suggests that programs to help
persons with HIV infection manage
the disease should contain compo-
nents that address both psychiatric
and physical concerns. It is especially
important to establish open channels
of communication between specialty
mental health and general health care
sectors to meet the joint needs of this
population. 

Finally, persons with both serious
mental illness and HIV infection re-
quire special consideration because of
the nature of the two conditions. Case
managers must be trained to address
the often competing needs of HIV in-
fection and serious mental illness and
especially in the management of two
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complex drug regimens. Research
should be conducted into potential in-
teractions of these therapies.

Further studies are needed to de-
termine the modes of transmission
and the potentially unique needs of
this population in reducing risk and
improving treatment. �
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