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Although it is commonly be-
lieved that persons with men-
tal illness have an unusually

high prevalence of medical disease,
research to date has yielded inconsis-
tent findings. Moreover, published
estimates have not been adjusted for
differences in sociodemographic
characteristics or the contribution of
comorbid substance use disorders.
The prevalence of medical disorders
among persons with severe mental ill-
ness has important policy implica-
tions because of the growth of carve-
out behavioral health plans that sepa-
rate the treatment of mental and
medical illness. The purpose of this
study was to test whether and to what
extent certain common medical dis-
orders are more prevalent among
adults with severe mental illness and
to examine whether comorbid sub-
stance use disorders contribute to the
rates of medical illness.

Several epidemiological studies of
medical comorbidity among patients
with psychiatric illness have been
conducted. Koran and associates (1)
reviewed the medical status of 500
psychiatric inpatients and found that
291 (about 60 percent) had significant
active medical disorders, of which hy-
pertension, epilepsy, organic brain
syndrome, diabetes, and hepatitis
were the most common. More re-
cently, in a survey of 719 persons with
schizophrenia by Dixon and associ-
ates (2), the majority reported at least
one medical problem; poor eyesight,
dental problems, and high blood
pressure were the most common
complaints.

Reports about co-occurring med-
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Objective: Previous research on the prevalence of medical disorders
among adults with mental illness has been inconclusive. In general,
studies have found higher rates among persons with mental illness, but
these studies did not account for comorbid substance use disorders. The
authors examined whether certain medical disorders are more preva-
lent among adults with severe mental illness and whether a comorbid
substance use disorder increases prevalence beyond the effect of severe
mental illness alone. Methods: Administrative data from the Massachu-
setts Division of Medical Assistance were used in a cross-sectional ob-
servational study design. The sample consisted of 26,332 Medicaid ben-
eficiaries 18 to 64 years of age. Of these, 11,185 had been treated for
severe mental illness. Twelve-month prevalence rates were computed,
and logistic regression was used to estimate the effect of a substance use
disorder or another mental illness on the risk of having a medical dis-
order. Results: Compared with Medicaid beneficiaries who were not
treated for severe mental illness, those with severe mental illness had a
significantly higher age- and gender-adjusted risk of the medical disor-
ders considered in the study. Those with a comorbid substance use dis-
order had the highest risk for five of the disorders. Conclusions: The
higher treated prevalence of certain medical disorders among adults
with severe mental illness has three implications: substance use disor-
der is an important risk factor and requires early detection; integration
of the treatment of medical disorders and severe mental illness should
receive higher priority; and efforts should be made to develop special-
ized disease self-management techniques. (Psychiatric Services
53:861–867, 2002)
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ical and mental illness are inconsis-
tent, however. A review by Jeste and
colleagues (3) suggested that people
with schizophrenia may not have
more coexisting medical illnesses
than the general population, although
their illnesses may be more severe,
which suggests inadequate medical
treatment. Furthermore, these au-
thors speculated that schizophrenia
may act as a buffer for certain disor-
ders. In support of these findings,
Eaton and associates (4) published a
review of epidemiological studies that
consistently found a negative rela-
tionship between rheumatoid arthri-
tis and schizophrenia. They also re-
ported that rates of cancer were no
different for adults with schizophre-
nia than for the general public, but
they found some evidence that the
risk of lung cancer was lower among
adults with schizophrenia (5–7), de-
spite high rates of nicotine depend-
ence. Several other authors have in-
vestigated the association of schizo-
phrenia with other specific disorders
(8–12), but the findings have been
mixed.

It has long been known that habitu-
al alcohol use increases the likelihood
of developing many disorders, such as
liver, heart, and gastrointestinal dis-
ease, and exacerbates others, such as
diabetes and hypertension (13). How-
ever, the degree to which mental ill-
ness adds extra risk of developing
these disorders is unclear. In two
cross-sectional studies of patients
with psychotic disorders, chronic
medical problems rated by case man-
agers were not correlated with sub-
stance use disorders (14,15). These
studies did not control for age, how-
ever. Because the frequency of chron-
ic medical disorders increases with
age and substance users are more of-
ten younger, the studies may have un-
derestimated the association between
chronic medical disorders, substance
use, and mental illness.

Few health services research stud-
ies have examined the association of
substance use disorders, mental dis-
orders, and medical disorders. Com-
pared with clinical studies, health
services research studies have much
larger samples, broader sampling
frames, and more inclusive diagnostic
categories. However, administrative

data lack clinical detail, and the ob-
servational design of these studies
prohibits causal interpretations. One
study of health care utilization exam-
ined the public health implications of
co-occurring chronic medical prob-
lems, depression, and drinking
among 2,546 adults (16); when all
three conditions were present, the
likelihood of seeking mental health
treatment was lower. In an observa-
tional study of 6,884 adult Medicaid
recipients with schizophrenia, Dickey
and associates (17) compared those
with and those without co-occurring
substance use disorders and found no

differences in the age- and gender-
adjusted frequency of diabetes, hy-
pertension, heart disease, asthma, in-
fections of the skin and subcutaneous
tissue, malignant neoplasms, acute
respiratory disorders, and diseases of
the esophagus, stomach, and duode-
num. The National Comorbidity
Study (18), the most widely known
psychiatric comorbidity study, did not
include information about comorbid
medical disorders.

To contribute to this body of re-
search, we investigated whether cer-
tain medical disorders were more
prevalent among adults with severe
mental illness and whether comorbid

substance use disorders increased the
prevalence of certain medical disor-
ders beyond the effect of severe men-
tal illness alone.

Methods
Data source
Claims paid by Medicaid in Massa-
chusetts from July 1, 1997, to June 30,
1998, were used to develop the data-
base for the study. The sample was
drawn from a pool of adult Medicaid
beneficiaries comprising all claimants
with a psychotic disorder in the dis-
abled benefit category and a random
sample of 30 percent of claimants
with no mental illness in the Aid to
Families With Dependent Children
(AFDC) benefit category. We includ-
ed all of the disabled enrollees with a
psychiatric disorder and 30 percent of
the AFDC enrollees without a mental
disorder to create two groups of suffi-
cient size for the statistical analysis of
the presence of certain medical disor-
ders within these groups. The study
was exempt from institutional review
board approval, because only de-
identified administrative data were
used.

Sampling
We selected all disabled beneficiaries
who had at least one claim for the
treatment of schizophrenia, bipolar
disorder, or another psychotic disor-
der. We used the following hierarchi-
cal algorithm to assign diagnoses to
enrollees. If, over the course of one
year, the person had a diagnosis of
schizophrenia, we assigned that per-
son a diagnosis of schizophrenia. If
the person did not have a diagnosis of
schizophrenia but had a diagnosis of
bipolar disorder, we recorded a diag-
nosis of bipolar disorder. If the person
did not have a diagnosis of schizo-
phrenia or bipolar disorder but did
have one other diagnosis of a psychot-
ic disorder, we coded the diagnosis as
“other psychoses.” This set of three
diagnoses was categorized as psychot-
ic disorders (N=11,185).

For comparison, we identified
AFDC beneficiaries who did not have
any claims for mental illness (N=
15,147). Thus the total sample con-
sisted of 26,332 Medicaid beneficiar-
ies 18 to 64 years of age. We used the
beneficiaries’ unique Medicaid iden-
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tification numbers to extract data on
their paid claims during the study pe-
riod, including claims for all treat-
ment of psychiatric and substance use
disorders and claims for the treat-
ment of medical disorders.

We categorized an individual as
having a substance use disorder if the
person had any claim with a primary
or secondary diagnosis of substance
use disorder. To identify persons with
a substance use disorder, we used all
ICD-9 codes for alcohol and drug use
or abuse.

We chose eight medical disorders
or groups of disorders to test for dif-
ferences in frequencies across
groups: diabetes; hypertension; heart
disease (ischemic heart disease, heart
rhythm disorders, and other heart
disorders); asthma; gastrointestinal
disorders (diseases of the esophagus,
stomach, and duodenum); infections
of the skin and subcutaneous tissue;
malignant neoplasms; and acute res-
piratory disorders (pneumonia and
influenza). We selected these disor-
ders because they represent major
health problems in the general popu-
lation, because they were likely to
produce enough cases for the analy-
ses, and because many of them are
known to be related to substance use.

Statistical analyses
We examined the proportion of indi-
viduals treated for each of the eight
medical disorders in each of the four
study groups: patients with psychotic
disorders without comorbid sub-
stance use disorder, those with psy-
chotic disorders and comorbid sub-
stance use disorder, those with sub-
stance use disorder alone, and those
with no mental illness or substance
use disorder. Chi square tests of asso-
ciation between treatment for the
medical disorder and presence of
mental illness were conducted sepa-
rately for each disorder. To avoid
false-positive results when multiple
tests were conducted, we used a Bon-
ferroni adjustment to set statistical
significance at a p value of less than
.006; this cutoff was chosen so that
the p value for significance in all tests
simultaneously would be .05 (that is,
.05/8=.006 ).

To examine whether the presence
of a substance use disorder differen-
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Over the past five years, a number of forces have converged to focus
attention on the unmet medical needs of persons with severe mental
illness. The expansion of managed care has required that we answer
the question of whether psychiatric care should be carved in or carved
out of insurance packages. We have seen that while carve-outs may in
some ways ensure better psychiatric care, the medical needs of people
with psychiatric disabilities may not be met. 

In addition, the newer, atypical antipsychotic drugs have reduced
extrapyramidal side effects and in many instances have improved
symptoms, allowing patients and their families to tend to other aspects
of their lives. At the same time, some of these new agents have been
implicated in weight gain and conditions such as type 2 diabetes. 

Research is needed to help identify comorbid medical conditions
among persons with severe mental illness and to suggest effective inter-
ventions. In this issue of Psychiatric Services, a group of six research pa-
pers—three articles and three brief reports—focus attention on the co-
morbid medical conditions of persons with severe mental illness. An-
other group of such papers will be featured in an upcoming issue.

Using Medicaid data sets, Dickey and her colleagues (see page 861)
and Blank and his associates (page 868) demonstrate the increased
vulnerability of persons with severe mental illness to HIV infection
and other medical conditions. In the former study, substance use dis-
orders greatly enhanced this vulnerability. Cradock-O’Leary and her
coauthors (page 874) and Dickerson and her colleagues (page 882) ex-
plored differences in receipt of medical care among persons with se-
vere mental illness and found that younger patients and women may
receive less intensive care for a given medical condition and may also
receive fewer preventive services. The Dickerson study also shows
that older women with schizophrenia have poorer health behaviors in
terms of smoking and seeking preventive care.

A study by Daumit and her colleagues (page 884) explored the na-
ture of preventive medical care provided in the psychiatric specialty
sector and found that relatively few patients received even basic pre-
ventive interventions. Finally, Goldberg and his associates (page 879)
determined that persons with severe mental illness can reliably report
their recent use of medical services. 

The results of these studies suggest that there are many challenges
to providing high-quality medical care to people with psychiatric dis-
abilities. It is important to find ways to promote healthier lifestyles in
this population in order to prevent the onset of somatic illness. We
need to optimize both acute and preventive services in the primary
care and specialty sectors. Our patients can tell us about their medical
needs—we must ask and listen. �

Dr. Dixon is associate professor of psychiatry in the Department of Psychiatry,
University of Maryland School of Medicine, 701 West Pratt Street, Room 476,
Baltimore, Maryland 21201. She is also associate director of the Veterans Af-
fairs Capitol Health Care Network Mental Illness Research, Education, and
Clinical Center in Baltimore. 



tially affected the odds of treatment
for a medical disorder depending on
the presence of mental illness, we es-
timated logistic regression models
separately for each disorder, includ-
ing an interaction term. The interac-
tion term was coded 1 if the individ-
ual had a mental illness and a co-oc-
curring substance use disorder and 0
otherwise. A significant positive value
for this coefficient would indicate
that co-occurring diseases have a
multiplicative effect on the log odds
of treatment, increasing the risk be-
yond that of an additive effect of both
diseases. We included binary vari-
ables in the models to indicate the
presence of mental illness and of sub-
stance use disorder, as well as demo-
graphic variables. For each of the
three groups defined by substance
use disorder and mental illness status,
we constructed odds estimates for
treatment of each medical disorder—
adjusted for age, gender, and race or
ethnicity—and calculated the corre-
sponding 95% confidence intervals.
The reference group consisted of in-
dividuals without mental illness and
without substance use disorders. SAS
was used for all statistical modeling.
Accuracy was assessed by examining

the area under the receiver operating
characteristic curve.

Results
Sociodemographic differences
The sample distribution of gender,
age, and race or ethnicity varied con-
siderably by the presence or absence
of a psychotic disorder, although the
proportion of persons with a sub-
stance use disorder in each group was
similar. Table 1 summarizes the so-
ciodemographic characteristics of the
groups. Persons who were treated for
a psychotic disorder were more likely
to be male, white, and older than
those without a psychotic disorder.
The group without any psychotic dis-
orders was drawn entirely from
AFDC beneficiaries; their sociode-
mographic characteristics reflected
the AFDC Medicaid population of
enrollees—that is, they were more
likely to be younger women of a racial
or ethnic minority group.

Twelve-month treated 
prevalence rates
The findings summarized in Table 2
supported our hypothesis that certain
treated medical disorders were more
prevalent among individuals treated

for a psychotic illness than among
those who did not have a psychotic ill-
ness. In analyses that controlled for
age and gender, we found significant-
ly higher frequencies of all eight se-
lected medical disorders among
adults with psychoses than among
those who did not have a psychotic
illness. Furthermore, those with a
psychotic disorder were twice as like-
ly to be treated for two or more of the
medical disorders we considered.

Given reports that schizophrenia
may reduce the risk of lung cancer,
we compared the prevalence of this
disorder among persons with schizo-
phrenia with that among those with
no psychotic disorder or substance
use disorder. The small number of in-
dividuals with lung cancer in our sam-
ple prevented statistical analysis of
the findings. Thus we can report only
that there were 13 cases (.24 percent)
among the 5,467 persons with schizo-
phrenia and three cases (.03 percent)
among those with no psychotic disor-
der or substance use disorder. Even
though the group without mental ill-
ness was younger, it appears that the
risk of lung cancer in the sample was
unlikely to be lower for adults with
schizophrenia.
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Sociodemographic characteristics of Medicaid beneficiaries with and without a psychotic disorder in a study of medical mor-
bidity and comorbid substance use disordersa

Patients with a psychotic Patients without a psy-
disorder (N=11,185) chotic disorder (N=15,147)

Test
Characteristic N or mean % N or mean % statisticb df p

Age (mean±SD years) 40±11 32±10 60.4 22116.5 <.001
Sex, male 4,591 41 3,231 21 1197.6 1 .001
Race or ethnicity 2909.7 4 .001

African American 1,097 10 2,146 14
American Indian 125 1 42 <1
Asian American 67 <1 647 4
Hispanic 352 3 2,783 18
White or unknown 9,544 85 9,529 63

Substance use diagnosisc 2,563 23 3,457 23 .031 1 .86
Treated for a medical disorderd

One disorder 6,251 56 6,140 41 608.6 1 .001
More than one disorder 2,856 26 1,780 12 842.5 1 .001

a The sample was drawn from all adult Medicaid enrollees 18 to 64 years of age in Massachusetts with claims paid from July 1, 1997, to June 30, 1998.
It included all claimants with a psychotic disorder (schizophrenia, bipolar disorder, or other psychotic disorder) who were identified as disabled and a
random sample of 30 percent of claimants with no mental illness who were identified as receiving Aid to Families With Dependent Children.

b The t test was used for comparison of age; the chi square test was used for all other comparisons.
c Primary or secondary diagnosis
d Any of the following disorders: diabetes, hypertension, heart disease (ischemic heart disease, heart rhythm disorders, and other heart disorders), asth-

ma, gastrointestinal disorders (diseases of the esophagus, stomach, and duodenum), infections of the skin and subcutaneous tissue, malignant neo-
plasms, and acute respiratory disorders (pneumonia and influenza)



Substance use disorders 
and risk of medical illness
In analyses that were adjusted for
age, gender, and race or ethnicity,
psychosis alone and psychosis with a
comorbid substance use disorder
were each independently associated
with a greater risk of the eight med-
ical disorders. The results are sum-
marized in Table 3. Of the three
groups, the group of patients with a
psychotic disorder and a comorbid
substance use disorder had the high-
est adjusted odds for five of the eight
disorders: heart disease, asthma, gas-
trointestinal disorders, skin infec-
tions, and acute respiratory disorders.
Those without a psychotic disorder
who were treated for a substance use
disorder had a higher risk of all the
disorders except hypertension.

Discussion
The results are consistent with other
reports that adults with mental illness
have a higher risk of medical disor-
ders than those without mental ill-
ness. We found not only that they
have a higher likelihood than those
with no mental illness of having one
of the eight disorders we studied but
also that they are more likely to have
more than one disorder. The pres-
ence of a substance use disorder con-
tributed to the prevalence of five of
the medical disorders. These findings
also extend the information obtained
in earlier studies by providing esti-
mates of the size of the greater risk,
reported separately for those with

and those without comorbid sub-
stance use disorders.

Several factors that increase the
risk of medical disorders are known to
be directly associated with mental ill-
ness. Among them are use of medica-
tions that contribute to weight gain,
which is associated with diabetes and
hypertension; poor attention to per-
sonal hygiene, which is associated
with skin infections; high rates of
smoking, which contributes to asth-
ma, acute respiratory disease, heart
disease, and lung cancer; reduced
physical activity and fitness, which
contributes to hypertension and heart
disease; and use of medications with
adverse gastrointestinal effects. It is
unclear, however, how much these
factors alone account for the higher
risk of the eight medical disorders.

Some unexplained variance associat-
ed with mental illness may remain.

This study improved on earlier
studies in several ways. The sample
was large enough to provide stable
frequency distributions for specific
diseases, and the analyses controlled
for other factors, such as poverty, that
increase the risk of medical disorders.
Although the study’s strength lies in
its use of data from a large Medicaid
population, some problems with gen-
eralizability remain. Having AFDC
beneficiaries as the comparison group
was not ideal, because these individu-
als differed in age and gender from
the study patients with psychotic dis-
orders. However, statistical controls
helped to reduce the case-mix differ-
ences and to make the comparisons
equivalent. In addition, we had no
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Twelve-month treated prevalence of eight medical disorders, adjusted for age and
gender, among Medicaid beneficiaries with and without a psychotic disordera

Subjects with a psych- Subjects without a psych-
otic disorder (N=11,185) otic disorder (N=15,147)

Disorder Adjusted N % Adjusted N %

Diabetes 823.6 7.36 885.3 5.84
Hypertension 1,120.2 10.02 1,401.6 9.25
Heart disease 980.5 8.77 853.1 5.63
Asthma 952.2 8.51 829.6 5.48
Gastrointestinal disorders 1,353.9 12.10 1,157.7 7.64
Skin infections 1,031.0 9.22 990.2 6.54
Malignant neoplasms 243.3 2.18 228.6 1.51
Acute respiratory disorders 3,664.3 32.76 4,022.9 26.26

a All between-group comparisons were statistically significant (p= .001).
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Risk of eight medical disorders, adjusted for age, gender, and race, among Medicaid beneficiaries with and without a psy-
chotic disorder and a substance use disordera

Patients with a psychotic disorder
Patients with substance 

With substance use Without substance use disorder and no psy-
disorder (N=2,563) use disorder (N=8,622) chotic disorder (N=3,457)

Disorder Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI

Diabetes 1.60 1.16–2.21 2.62 2.09–3.29 1.40 1.03–1.90 
Hypertension 1.43 1.09–1.55 2.11 1.73–2.57 1.19 0.92–1.54
Heart disease 4.24 3.19–5.63 3.19 2.51–4.07 2.92 2.19–3.88
Asthma 3.29 2.63–4.13 1.99 1.65–2.39 1.73 1.36–2.10
Gastrointestinal disorders 2.82 2.28–3.49 2.28 1.92–2.69 1.66 1.33–2.08
Skin infections 1.97 1.26–1.77 1.49 1.26–1.77 1.56 1.26–1.93
Malignant neoplasms 1.90 1.11–3.47 2.05 1.35–3.11 2.10 1.27–3.47
Acute respiratory disorders 2.04 1.78–2.33 1.40 1.26–1.54 1.41 1.24–1.60

a The reference group consisted of Medicaid beneficiaries with no psychotic disorder and no substance use disorder (N=11,690).



way of estimating whether individuals
with psychotic illness who are not
within this Medicaid population
would have the same estimated odds
ratios for the diseases we studied.
Mitigating this problem is the knowl-
edge that the majority of adults with
disabling psychotic illnesses are en-
rolled in Medicaid.

The high rates of these medical dis-
orders, and perhaps others, have im-
plications for how services for persons
with severe mental illness are de-
signed. The relative merits of separat-
ing mental health services from med-
ical care provided through health
plans have been questioned, because
it is widely believed that this practice
will leave many mentally ill individu-
als at risk of receiving inadequate
medical care (1). People with mental
illness are sometimes unwilling to
seek medical help, or when they do
seek help they frequently have diffi-
culty describing their problems to a
physician (19). Several clinically relat-
ed reasons may explain why this
might occur. For example, people
with schizophrenia tend to have a
high tolerance for pain (20) and thus
may be less likely to report pain as a
symptom. Psychotic symptoms may
interfere with the patient’s ability to
communicate with the physician, or
the physician may focus on the men-
tal illness and miss symptoms related
to a medical disorder. Integrating
medical and mental health treatment
may encourage greater continuity of
care and coordination of different
treatments but may not improve com-
munication between the physician
and the person with mental illness.

The long-standing separation of
treatment for medical and mental ill-
ness may need to be reconsidered in
light of these findings. Unfortunately,
most mental health professionals are
not trained to identify medical prob-
lems or to conduct physical evalua-
tions. Because of this lack of training,
some specialized mechanism is need-
ed to bridge the gap between medi-
cine and mental health services to im-
prove the medical treatment of per-
sons with mental illness. At the very
least, psychiatrists must be alert to
medical problems and take care to
ensure that referral to appropriate
medical treatment is provided.

A policy question related to access
to medical care is whether adequate
treatment of mental illness will lead to
reductions in medical expenditures.
Many studies, assuming a strong rela-
tionship between mental illness and
medical comorbidity, have attempted
to estimate the probability of reduc-
ing treatment costs for medical disor-
ders when mental illness is properly
identified and treated. These studies,
usually referred to as medical offset
studies, have hypothesized that in-
creasing expenditures for treatment
of mental disorders will result in low-
er expenditures for medical care (21). 

This hypothesis stems from the be-
lief that some medical disorders are
better managed by physicians if the
patient is less troubled by mental ill-
ness. Medical offset might also occur
if appropriate psychiatric treatment
reduces the number of medical visits
for psychosomatic problems or vague
physical complaints arising from emo-
tional problems. Many researchers
have tried to establish empirical sup-
port for this hypothesis, but few have
succeeded. In fact, studies are more
likely to find higher, not lower, med-
ical care costs for adults treated for
mental illness (22).

The dream of offsetting medical ex-
penditures may be difficult to realize
because serious medical problems are
widespread. To reduce medical ex-
penditures by increasing the intensity
of mental health treatment, a focused
strategy is needed. The effort could
include, for example, specialized in-
terventions tailored for persons with
mental illness that might improve
self-management of asthma, hyper-
tension, and diabetes and thus might
lower treatment costs. Other mecha-
nisms that might reduce medical
treatment costs lie in some promising
new approaches that combine treat-
ment for psychiatric and substance
use disorders for some types of pa-
tients (23–25). These interventions,
however, are likely to result in closer
attention to both mental illness and
substance use disorders, which in
turn will lead to the early identifica-
tion of medical illnesses among some
patients and increase their overall
treatment costs. The result may not
be lower medical expenditures but
better medical treatment.

This study provided an incomplete
but compelling picture of the associa-
tion between common medical disor-
ders, mental illness, and substance
use disorders. The next step along
this avenue of research might require
clinical studies that gather richer in-
formation about the patients, their
medical histories, and their treat-
ments. However, such research is ex-
pensive and difficult to carry out and
requires large samples. A better—but
also expensive and difficult—strategy
would be to enhance the clinical in-
formation available in administrative
data and to encourage the use of elec-
tronic medical records that can be
shared among providers. In addition,
developing a better understanding of
how mental illness results from or
leads to specific medical disorders is
important for both clinical care and
health care policy. Perhaps the most
important message of this report is
that the development of closer work-
ing relationships between medical
and mental health professionals must
be emphasized. �
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