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Objective: The aim of this brief re-
port is to provide accurate 1996
baseline cost estimates for persons
with co-occurring HIV and serious
mental illness by revising original
figures previously reported by the
authors. Methods: Data were ex-
amined for 23,729 adults who were
enrolled in Medicaid in 1996. A
comparison of utilization and cost
of services was done for four
groups: serious mental illness and
HIV-AIDS, serious mental illness
only, HIV-AIDS only, and neither
condition. Results: In 1996 persons
with both illnesses had the highest
annual medical and behavioral
health treatment expenditures at
$20,038 per person, followed by
persons with only HIV-AIDS at
$14,714. The cost of care for the
HIV-AIDS population, regardless
of the presence of serious mental
illness, averaged $16,253 per per-
son. Conclusions: Although the ab-
solute costs found in this study
were much higher than those re-
ported in the authors’ previous
study, both studies showed that
those with co-occurring illnesses
had the highest cost. (Psychiatric
Services 60:974–977, 2009)

In a previous study some of the au-
thors of the study presented here

estimated the 1996 costs for Medic-
aid-reimbursed health and behavioral
health care among persons with co-
occurring serious mental illness and
HIV infection or AIDS and compared
them with the costs among persons
with only HIV-AIDS or only serious
mental illness (1). That study provid-
ed the first cost estimates for persons
with co-occurring serious mental ill-
ness and HIV-AIDS. In that report,
annual expenditures for medical and
behavioral health treatment were
found to be $13,800 per person. In
comparison, persons with only HIV-
AIDS had lower annual expenditures
of about $7,400 per person and those
with only serious mental illness had
treatment costs of about $5,800 per
person.

The comprehensive cost of treat-
ment for all groups was, however, un-
derestimated because state Medicaid
data were not available at that time
for pharmacy, nursing home, outpa-
tient services, home health care, or
out-of-pocket expenses. In addition,
Medicare costs for persons who were
dually eligible for both Medicaid and
Medicare benefits were not included
in the estimates, even though sub-
stantial numbers of people from this
group were in the previous sample.
Because the previous study did not
report the copayment for Medicare
costs, our cost estimates were lower
than they should have been, especial-
ly for the group with co-occurring se-
rious mental illness and HIV-AIDS
because they were more likely to be

dually eligible for both Medicaid and
Medicare and thus have higher costs.

The study presented here updates
the authors’ previous 1996 cost analy-
sis with a comprehensive data set ob-
tained from the Centers for Medicare
and Medicaid Services (CMS). Our
revised 1996 estimates provide an im-
portant baseline for continual moni-
toring of utilization and cost of servic-
es for persons with co-occurring seri-
ous mental illness and HIV-AIDS.
Baseline data will be needed as costs
change with the introduction of new
treatments, such as the implementa-
tion of highly active antiretroviral
therapy in 1995, as well as novel psy-
chotropic agents and other treatment
innovations. In addition, these new
estimates will enable us to compare
our results with other published stud-
ies on populations with serious men-
tal illness where similar data sources
were employed (3,4).

Methods
Persons selected for this study were a
subset of the previous study cohort
who could be linked to the CMS
Medicaid files (1) and met the selec-
tion criteria for the study presented
here: aged 18–64 years, eligible to re-
ceive Medicaid services in Philadel-
phia, continuously enrolled in the
Medicaid program in 1996, and hav-
ing a claim with a serious mental ill-
ness or HIV-AIDS diagnosis between
1985 and 1996. Individuals dually eli-
gible for Medicaid and Medicare
were excluded, as were those en-
rolled in voluntary health mainte-
nance organizations, the majority of
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whom had no serious physical or
mental health problems. All of those
with no service claims for serious
mental illness or HIV-AIDS service
during 1996 were selected as the
comparison group.

Persons were deemed to have a se-
rious mental illness on the basis of a
claim for treatment that included a
diagnosis of schizophrenia (ICD-9
code 295) or major affective disorder
(ICD-9 code 296) and at least one in-
patient or two outpatient treatment
contacts with these diagnoses, follow-
ing a protocol developed by Lurie and
colleagues (5) to ensure accurate di-
agnoses. ICD-9 codes of 042 (HIV in-
fection with specified conditions),
043 (HIV infection causing other
specified conditions), and 044 (other
HIV infections) were used to identify
an HIV-AIDS–related diagnosis. Psy-
chiatric drugs were classified using
therapeutic class codes 74–77 and
80–84 (anticonvulsants; anti-Parkin-
sonian agents; antidepressants; barbi-
turates; cerebral stimulants; nonbar-
biturates, sedatives, or hypnotics; oth-
er psychotherapeutics; and tranquil-
izers). No direct client contact was in-
volved in the study. This research was
approved by the University of Penn-
sylvania’s institutional review board
through the Office of Regulatory Af-
fairs, which also provided ongoing
oversight for the protection of human
subjects.

The 1996 Pennsylvania Medicaid
Analytic eXtract data, formerly known
as the State Medicaid Research Files,
were used for the analysis. The data
files from the CMS contain person-
level sociodemographic information
and service-level information, such as
type of service, date of service,
provider, diagnostic codes, and cost
for the Medicaid recipient (6). Medic-
aid claims records were used both to
identify diagnostic groups and to con-
struct reimbursement costs by type of
service. The Medicaid claims files
represent an excellent resource for
health services research on vulnerable
population groups, given that one in
five Americans is enrolled in the Med-
icaid program, Medicaid is a major
payer for mental and substance use
disorders, and cost estimates are com-
prehensive because of the extensive
nature of the benefit coverage (7).

Annual costs were aggregated for
the four groups (serious mental ill-
ness and HIV-AIDS, serious mental
illness only, HIV-AIDS only, and nei-
ther condition) using 1996 Medicaid-
reimbursed service claims with sepa-
rate categories for health and psychi-
atric services including drug and alco-
hol treatment. Service records were
aggregated at the individual level to
reflect the total reimbursement costs.
A descriptive analysis was employed
to compare characteristics and mean
expenditures per group using chi
square and analysis of variance tests
of significance.

Results
The study participants included
23,729 adult Medicaid recipients—
196 individuals had a diagnosis of co-
occurring serious mental illness and
HIV-AIDS, 5,076 had a diagnosis of
serious mental illness only, 482 had a
diagnosis of HIV-AIDS only, and
17,975 were in the comparison
group. Statistically significant differ-
ences between groups were found in
gender, race, age, and Medicaid eligi-
bility status. Persons with co-occur-
ring serious mental illness and HIV-
AIDS constituted 1% of the study
population. Compared with the
group with only HIV-AIDS, the
group with co-occurring illnesses was
older and was more likely to be dis-
abled (as measured by receipt of Sup-
plemental Security Income [SSI]),
black, and female. Compared with
the group with serious mental illness
only, the group with co-occurring ill-
nesses was older, more likely to be
disabled and male and less likely to
be black. The group with co-occur-
ring illnesses was older and more
likely than the comparison group to
be male and disabled. Because the
comparison group for this analysis
represented individuals who did not
voluntarily enroll in a Medicaid man-
aged care program before it was
mandated, they may have been those
who were relatively more disabled
than the general Medicaid popula-
tion, as evidenced by the high num-
ber of individuals in our sample re-
ceiving SSI disability benefits (60%).

Persons selected for this study were
a subset of the previous study cohort
(N=23,729 of 60,503, or 39%). Only

39% of the original sample was able
to be analyzed in the study presented
here because of exclusion criteria and
matching issues between the CMS
data files and the original Medicaid
data files that the original sample was
drawn from. Compared with the
group with comorbid illnesses in the
original study, the subset with comor-
bid illnesses in this analysis had the
same median age of 37, was less like-
ly to be male (N=116 of 196, or 59%,
versus N=173 of 268, or 65%), was
less likely to be black (N=45 of 196,
or 23% versus N=136 of 268, or
51%), and was more likely to be dis-
abled (N=184 of 196, or 94% versus
N=182 of 268, or 68%). Compared
with the group with only HIV-AIDS
in the original study, the subset with
only HIV-AIDS in this updated study
had a slightly younger median age (36
years versus 39 years), was less likely
to be black (N=83 of 482, 17%, versus
N=265 of 410, 65%), was less likely to
be male (N=318 of 482, 66%, versus
N=307 of 410, 75%), and was more
likely to be disabled (N=414 of 482,
86%, versus N=258 of 410, 63%).

Table 1 shows overall cost patterns
for the groups in our sample. The
group with co-occurring serious men-
tal illness and HIV-AIDS had the
highest annual expenditures, totaling
$20,038 per person. In comparison,
those with only HIV-AIDS used
$14,714 of services per person, and
those with only serious mental illness
used $9,039 of services per person.
The comparison group had a cost of
$6,613 per person.

Table 1 also provides a detailed
breakdown of costs by service catego-
ry for each study group. Inpatient
and other institutional care account-
ed for 65% of the costs for the group
with co-occurring illnesses, 57% of
the costs for the group with only seri-
ous mental illness, and 65% of the
costs for the comparison group.
Pharmacy costs were 25% of the
costs for the group with HIV-AIDS
alone, 17% of the costs for the group
with co-occurring illnesses, 16% of
the costs for the group with serious
mental illness alone, and 14% of the
costs for the comparison group. In
ranking the costs within each group,
psychiatric costs were highest in the
group with co-occurring illnesses and
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costs for medical services were the
highest in the group with co-occur-
ring illnesses.

Discussion
This study improved on our previous
1996 cost estimates of treating per-
sons with serious mental illness and
HIV-AIDS and provides a baseline
for longitudinal comparisons. Results
are consistent with our previous
study, which also reported that the
group with co-occurring serious men-
tal illness and HIV-AIDS was the
most costly population and required
significant levels of care, compared
with the comparison group and the
group with serious mental illness
alone. Little difference was seen in
the medication and cost for treating
HIV-AIDS between the group with
co-occurring illnesses and the group
with HIV-AIDS only. Even though
the group with only HIV-AIDS did
not have co-occurring serious mental
illness, the group still had substantial
psychiatric costs for mental health
problems resulting from anxiety and
other diagnoses. Using the consumer
price index to estimate the 1996 cost
of HIV-AIDS in 2008 dollars, the
mean cost for the group with only
HIV-AIDS would be $20,520 and for

the group with comorbid illnesses it
would be $27,945.

Our findings for the costs for HIV-
AIDS care are consistent with the es-
timates in the Hopkins study of Med-
icaid AIDS patients (3), and our costs
of care for the population with co-oc-
curring serious mental illness and
HIV-AIDS are also similar to those of
a four-state Medicaid study that
looked at a similar population (8).
When we look at the costs for the
HIV-AIDS population groups, re-
gardless of the presence of serious
mental illness, the cost was $16,253
per study participant, which is similar
to the 1998 costs of $16,008 found by
Roberts and colleagues (9). We found
that 7% of the expenditures for those
with HIV-HIDS were for nursing
home costs. We would expect even
smaller percentages in the future
with the newer treatment technolo-
gies, such as highly active antiretrovi-
ral therapy.

It should be noted that a limitation
to these estimates is the lack of cost
data on Medicaid clients who are du-
ally eligible for Medicare and Medic-
aid. Now that Medicare Part D is the
primary reimbursement source for
pharmacy costs, as well as inpatient
hospital care, studies of the dually el-

igible group will need to link Medic-
aid and Medicare data sets to get
comprehensive information. Addi-
tionally, it is possible that the severity
of illness for HIV-AIDS differs in the
population with only HIV-AIDS and
the population with comorbid serious
mental illness and HIV-AIDS, which
might explain the higher medical
costs for the participants with comor-
bid illnesses. Evidence of this was
found by study authors showing a
higher prevalence of opportunistic in-
fections in the population with co-
morbid serious mental illness and
HIV-AIDS than in the HIV-AIDS–
only population (10).

Conclusions
Although the absolute costs of care
are much higher than we reported
earlier, these results are consistent
with our previous study in that both
studies showed that individuals with
co-occurring serious mental illness
and HIV-AIDS had the highest costs.
These improved estimates provide an
excellent baseline for follow-up stud-
ies examining changes in treatment
and cost of care since the advent of
newer antipsychotic and antiretrovi-
ral drug combinations in the mid-
1990s. We expect annual as well as
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Service expenditures of 23,729 adult Medicaid recipients in 1996, by diagnostic group and type of service, in dollars

Serious mental Serious mental illness 
Comparison illness only HIV-AIDS only and HIV-AIDS
(N=17,975) (N=5,076) (N=482) (N=196)

Variable M SD M SD M SD M SD Fa

Service
Inpatient hospital 2,220 8,749 4,455 14,031 7,350 12,968 12,117 19,044 146∗

Medical 1,728 7,263 1,410 6,660 5,595 12,133 6,153 14,310
Psychiatric 493 4,591 3,045 12,020 1,755 4,974 5,964 11,672

Psychiatric institution 5 334 89 1,711 0 0 214 2,999 15∗

Long-term care 2,072 13,226 616 6,300 1,092 6,266 703 5,194 21∗

Physician 311 654 373 614 456 670.06 681 925 38∗

General medical 291 640 270 522 391 638 457 793
Psychiatric 21 113 103 278 65 193 224 385

Ambulatory care 381 1,407 821 1,780 712 2,072 775 1,243 118∗

General medical 250 1,206 181 777 533 1,968 305 516
Psychiatric 131 742 640 1,617 179 674 470 1,201

Laboratory tests
or X-rays 189 316 209 293 372 364 419 370 90∗

Pharmacy 913 1,522 1,441 1,672 3,736 4,072 3,462 4,324 664∗

Other 522 2,326 1,035 2,350 995 3,273 1,668 6,039 75∗

Total 6,613 17,217 9,039 16,939 14,714 17,879 20,038 22,563 100∗

a df=3 and 23,725
∗p<.001
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lifetime costs to be higher in the fu-
ture both for those with HIV-AIDS
alone and for those with comorbid se-
rious mental illness and HIV-AIDS,
because of potential medical compli-
cations associated with aging and
some of the side effects of treatment.
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