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Abstract
Objectives: This study examined Medicaid claims forms to determine the prevalence, severity, and
co-occurrence of physical illness within a representative sample of persons with serious mental illness
(N=147).

Methods: Representativeness of health problems in the study sample was established through
comparison with a larger sample of persons with serious mental illness enrolled in Medicaid within
the same state. Standardized annual costs were then assigned to Medicaid claims diagnoses, and
individual health problem severity was measured as the sum of estimated treatment costs for
diagnosed conditions.

Results: Seventy-four percent of the study sample (N=109) had been given a diagnosis of at least
one chronic health problem, and 50 percent (N=73) had been given a diagnosis of two or more chronic
health problems. Of the 14 chronic health conditions surveyed, chronic pulmonary illness was the
most prevalent (31 percent incidence) and the most comorbid. Persons with chronic pulmonary illness
were second only to those with infectious diseases in average annual cost of treatment ($8,277). Also,
50 percent or more of participants in eight other diagnostic categories had chronic pulmonary illness.
A regression analysis identified age, obesity, and substance use disorders as significant predictors of
individual health problem severity.

Conclusions: Risk adjustment for physical health is essential when setting performance standards
or cost expectations for mental health treatment. Excluding persons with chronic health problems
from mental health service evaluations restricts generalizability of research findings and may
promote interventions that are inappropriate for many persons with serious mental illness.

Persons with serious mental illness tend to be in poorer physical health than persons without
mental illness, especially in regard to obesity (1–3), cardiovascular (4–8) and gastrointestinal
(8) disorders, diabetes (3,8,9), HIV (10,11), and both chronic (7,8) and acute (8) pulmonary
disease. The high incidence of substance use disorders contributes to this overall poorer health
(8,12–14).

However, little agreement exists as to which health conditions are the most prevalent within
this population. Gastrointestinal, cardiovascular, metabolic, neurologic, and pulmonary
diseases have each been ranked as being among the top five health problems by at least two
research studies (8,12,15,16), but these studies did not agree as to the relative prevalence of
these conditions. Variations in the diagnostic conditions chosen for study, and whether health
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conditions are acute or chronic, could account for differences in condition rank between
prevalence studies. Variations in data source could also account for differences in reported
prevalence ranks. Although Medicaid databases provide less information on individuals than
research interviews, interview self-reports of substance use and psychiatric illness severity are
less reliable than claims data (2,17). Our study measured the relative prevalence of chronic
health conditions in a sample of adults with serious mental illness by adopting a standardized
system of diagnostic classification that allowed a comparison of health condition ranks that
were based on prevalence of ranks based on severity (estimated cost of treatment) and ranks
that were based on co-occurrence of other chronic health conditions. We also estimated the
extent of underreporting in our Medicaid claims data through a comparison with chronic health
conditions documented in research interviews.

Methods
Overview

We first compared the characteristics of our sample of adults with serious mental illness
(N=147) with those of a larger sample of adults with serious mental illness drawn from an
epidemiologic study by Dickey and colleagues (8) (N=11,185) to estimate the extent to which
our study findings would be generalizable. Both studies used data from Medicaid claims and
drew their sample from Massachusetts. We then compared the health condition prevalence
ranks of these two samples with those of a national sample of the general population that
included approximately 250 million persons (18) to determine whether the Massachusetts
population of adults with serious mental illness is unique in its ranking of health conditions.
Finally, we conducted a descriptive analysis of chronic health conditions within our own
sample to estimate the prevalence, co-occurrence of conditions, and severity (estimated cost
of treatment) of chronic health conditions.

Study sample
Our study used data that were originally collected for a randomized controlled comparison of
two psychiatric rehabilitation programs. The data were collected under the approval of the
institutional review board of Fountain House, Inc., in New York City as part of the Employment
Intervention Demonstration Project (19). Persons were eligible for the study (N=176) if they
were aged 18 or older, did not have severe retardation (IQ greater than 60), were currently
unemployed, and were given a primary DSM-IV diagnosis of a schizophrenia spectrum
disorder, major depression, or bipolar disorder. We examined a subsample of this group
consisting of those for whom Medicaid data from 1996 to 2000 were available and who resided
in Massachusetts for at least two of these years or until the date of death (N=147). This Medicaid
subsample did not differ significantly from the rest of the total sample on any background
variable and was similar to the sample drawn from the large epidemiologic study by Dickey
and colleagues (8). The mean±SD age of 38±10 years for our sample was comparable to the
mean of 40±11 years for the sample from the larger study. In our study 79 participants, or 54
percent, were male, compared with 4,591 participants, or 41 percent, in the larger study. In our
study 29 participants, or 20 percent, were from a racial or ethnic minority group, compared
with 15 percent in the larger study. In our study 40 participants, or 27 percent, had Medicaid-
documented substance use disorder, compared with 2,563 participants, or 23 percent, in the
larger study. The only notable difference was in the prevalence of psychotic symptoms: the
sample in the large epidemiologic study included only persons with psychotic disorders,
whereas 84 percent (N=123) of our sample had documented psychotic symptoms.

Research measures
Background characteristics—Study variables included gender, age at project enrollment,
race and ethnicity (Caucasian or from a racial or ethnic minority group), homelessness at any

Jones et al. Page 2

Psychiatr Serv. Author manuscript; available in PMC 2009 October 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



time between 1996 and 2000 (yes or no), and socioeconomic status (high or low), with high
socioeconomic status defined as having a postsecondary education or having held a white collar
or managerial job that lasted more than five years. Participants were coded as being obese if
they had a Medicaid diagnosis of morbid obesity. They were coded as having a current, severe
substance use disorder if they had any Medicaid claims for substance abuse treatment that
lasted more than five days.

Psychiatric variables—Diagnostic eligibility was confirmed through recent clinical
records or through the Structured Clinical Interview for DSM-IV (20), which was conducted
by medical faculty of the department of psychiatry at the University of Massachusetts at
Worcester. Psychiatric diagnosis was coded either as schizophrenia spectrum disorder or as
bipolar disorder or major depression. Illness chronicity was measured as age at first psychiatric
hospitalization.

Physical health measures
Medicaid data—Medicaid billing records from 1996 to 2000 were obtained from the
Massachusetts Division of Medical Assistance after informed consent was acquired. The study
and the informed consent forms were approved by the institutional review board. To restrict
the data to confirmed diagnoses, we ignored diagnostic testing that was not followed by
consultation or treatment and counted only diagnoses that involved two or more claims that
extended for at least two weeks during any fiscal year. To avoid underreporting caused by the
omission of annual checkups or infrequent treatment (21), we included single claims if they
were repeated over any two or more of the four fiscal years of the current study.

The method that we used to rate the severity of physical health problems was based on the
Chronic Illness and Disability Payment System (CDPS), which was developed by the
University of California, San Diego (22). Average annual treatment costs that were derived
from the CDPS multistate sample of Medicaid recipients (N=960,760) were assigned to
diagnostic codes; groups of diagnoses were then ranked by cost, from extremely low to high,
within 14 broad diagnostic categories that included cardiovascular, skeletal and connective
tissue, nervous system, pulmonary, gastrointestinal, skin, renal, cancer, genital, metabolic, eye,
and infectious diseases as well as diabetes and hematologic conditions. We omitted pregnancy,
developmental disabilities, and cerebrovascular conditions from our analyses because each had
an incidence of less than five cases. Physical health severity scores for each individual in our
sample were calculated by summing the separate annual costs for each person’s most costly
diagnosis within each of the 14 categories.

Interview data—For the comparison of Medicaid data with interview data, we relied on
clinician and consumer reports of a severe, current substance use disorder, morbid obesity, and
chronic health conditions. Most self-reported health conditions were identified through a
content analysis of interviewee responses to open-ended probes for the Positive and Negative
Syndrome Scale (PANSS) (23). Because we did not use a checklist to document the absence
of a condition, the reliability of interview reports cannot be ascertained. However, we assessed
the completeness of Medicaid data by tracking whether the health conditions that were reported
in interviews also appeared in the same participant’s Medicaid claims.

Results
Sample representativeness

Table 1 shows the prevalence of health problems for three samples: a very large sample of the
general population (approximately 250 million persons) from a study by the Centers for Disease
Control and Prevention (CDC) (18), a sample of Medicaid enrollees with severe mental illness
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(N=11,185) from a large epidemiologic study by Dickey and colleagues (8), and our sample
of Medicaid enrollees with severe mental illness (N=147). For the health problem categories
we used seven chronic conditions that were targeted by the large epidemiologic study for which
prevalence figures were also available from the CDC study and from our study. Because the
three studies had varying time frames and because the percentages in the large epidemiologic
study were adjusted for comparison with a control sample of Aid to Families With Dependent
Children recipients, prevalence ranks rather than percentages should be compared.

As can be seen in Table 1, for the two samples of persons with severe mental illness, prevalence
rankings are identical, and both samples differ from the national sample in the ranking of only
one category, gastrointestinal disorders. Gastrointestinal disorders had the highest prevalence
rank in both samples of persons with severe mental illness, whereas this health category ranked
fourth in the national sample.

Chronic physical health problems
Prevalence and cost of treatment—Seventy-four percent (N=109) of our study sample
was treated for one or more of the chronic health conditions listed in Table 2. Chronic
pulmonary disease was the most prevalent health condition, and it was second in cost only to
infectious diseases. Overall, there was wide variation in average annual costs (range, $175 to
$4,200), which were measured as the average of estimated annual costs per person receiving
a diagnosis. Average cost and prevalence of health conditions were uncorrelated, substantiating
the independence of these two health measures.

Comorbid physical conditions—Fifty percent (N=73) of our sample was treated for two
or more of the 14 conditions listed in Table 2. More than a third (N=46) were treated for three
or more conditions, and a fifth (N=29) were treated for four or more conditions. Pulmonary
disease was the most comorbid condition in our sample: 50 percent or more of participants
with eight other health conditions were also treated for respiratory problems. Except for the
pervasive co-occurrence of pulmonary disease and another disease, dual diagnoses of health
conditions were diverse. Less than 50 percent of participants with gastrointestinal diseases,
metabolic diseases, or diabetes had a co-occurring physical condition.

Health condition severity—A high correlation was found between each individual’s
estimated annual total cost of treatment (overall health problem severity) and total number of
health conditions (r=.85, p<.001). Estimated average annual cost of treatment for individuals
with chronic pulmonary disease (45 persons, or 31 percent) was four times that of a person
without chronic pulmonary illness (102 persons, or 69 percent; mean of $8,277±$5,632
compared with a mean of $2,270±$2,713; t= 6.75, df=144, p<.001), even with an outlier of
$40,000 omitted. Otherwise, estimated total cost per person across the 14 health categories was
highly variable (mean of $4,315± $5,491).

Mortality—Eleven participants (6 percent) from the Massachusetts Employment Intervention
Demonstration Project sample (N=176) died during the study period, seven of whom were in
our Medicaid subsample (N=147). Dual diagnoses were very evident: five of the 11 deaths
were due to pulmonary illness (lung cancer, chronic obstructive pulmonary disease, or
pneumonia), and all five of these deaths were associated with a severe substance use disorder.
Except for a single death that was caused by diabetes, the other six deaths were directly related
to a substance use disorder (overdoses and drug-related murder), often with a co-occurring
severe illness, such as AIDS. Ten of the 11 participants who died during the study were
Caucasian and older than 35 years, and there was an even split in gender (five females and six
males). Seven of the deceased had psychiatric diagnoses of bipolar disorder or major
depression.
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Correlations with background characteristics—By using estimated annual costs per
condition as a measure of severity, we compared participants on eight background
characteristics across the 14 CDPS diagnostic categories, with a moderately stringent threshold
for statistical significance (p=.02). As Table 3 shows, participants who were treated for
pulmonary disease were more likely to have been given a diagnosis of major depression or
bipolar disorder than a diagnosis of schizophrenia, and they were more likely to have an active
substance use problem. Infectious disease was also associated with a substance use disorder
and with homelessness. Because 84 percent of persons who were homeless at any time during
the project (16 of 19 participants) were treated for a substance use disorder, but only 40 percent
of those with an active substance use disorder (16 of 40 participants) were homeless at any
time during the project, substance use disorder may account for the greater incidence of
infectious disease among participants who were homeless, but homelessness cannot account
for the greater incidence of infectious disease among participants who had a substance use
disorder.

Gender, obesity, and age were also predictive of health problems. Women had more metabolic
(thyroid), skeletal and connective (arthritis), eye, and genital disorders than men. Also, obesity
was associated with a higher incidence of both metabolic and gastrointestinal disorders. Age
differences were also evident: only one participant younger than 33 years had a serious
pulmonary disease, and no one older than 45 years had an infectious disease. One medical
condition, cardiovascular disorders, showed a clear progressive increase across age groups for
both hypertension and heart problems. Participants aged 45 through 75 years at baseline had
higher rates of hypertension (11 participants, or 30 percent) than those aged 34 through 44
years (seven participants, or 11 percent) or those aged 18 through 33 years (three participants,
or 6 percent) (p=.006). Likewise, participants aged 45 through 75 years at baseline also had
more heart problems (ten participants, or 27 percent) than those aged 34 through 44 (six
participants, or 10 percent) or those aged 18 through 33 (three participants, or 6 percent) (p=.
011). No racial or ethnic differences were found in the prevalence of any health condition.

Predictors of health problem severity—As shown in Table 4, a regression analysis was
conducted to identify personal characteristics that were predictive of health problem severity
(standardized estimated annual treatment costs per person). The overall model was statistically
significant, with age, substance use disorders, and obesity as significant predictors; the .05
level of significance (two-tailed test) was used. To test the robustness of these findings, the
analysis was repeated with the inclusion of participants in the Massachusetts Employment
Intervention Demonstration Project who were not Medicaid recipients (N=30). We used
interview data to identify health problems, obesity, and substance use disorders for these
additional participants. The new model was statistically significant (F=3.73, df=8, 164, p=.
001; R2=.181; adjusted R2=.139), with the same significant covariates: age (B=.239; p=.002),
obesity (B=.174, p=.024), and substance use disorder (B=.246, p=.006). Although substance
use disorder, age, and obesity were not collinear, 30 percent of persons aged 45 or older at
baseline in the Medicaid subsample (11 of 37 participants) and the total Massachusetts
Employment Intervention Demonstration Project sample (12 of 42 participants) were both
obese and had a substance use disorder.

Comparison of Medicaid claims data and interview data
Medicaid claims data either partially or fully confirmed 76 percent of interview reports of
participants’ health problems (84 of 110 participants) and 62 percent of interview reports of
good health—that is, no claims for physical treatment (23 of 37 participants). There was an
overall 73 percent (N=107) confirmation rate. The 76 percent confirmation of interview-
reported health problems was paralleled by similar matches in the 70 percent range for a
substance use disorder (40 of 55 participants, or 73 percent), morbid obesity (15 of 23
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participants, or 65 percent), and pregnancy (five of six participants, or 83 percent), suggesting
that Medicaid claims data routinely underestimate the prevalence of health conditions by an
average of 25 to 30 percent. This underreporting by Medicaid claims data balances previous
reports of underreporting in health surveys (17), suggesting that prevalence reports that rely
on a single data source tend to underestimate the incidence of health problems in a population
with severe mental illness.

Discussion and conclusions
Reliability and generalizability of the study findings

Confidence in the reliability of our study’s prevalence ranks for 14 chronic health conditions
is strengthened by the match in ranks between our study and the large epidemiologic study by
Dickey and colleagues (8) for seven chronic health conditions, as well as a close match with
condition ranks reported for a national sample (18) (Table 1). Likewise, our sample’s 6 percent
mortality rate for 1996 through 2001 is similar to the 4.4 percent mortality rate for 1989 to
1994 that was reported for a large Massachusetts sample (N=43,274) of adults with serious
mental illness (24). The 27 percent rate of a current substance use disorder that we found is
also comparable to the 24 to 29 percent rates that have been reported for research samples with
similar psychiatric diagnoses (25–27). These findings, together with the close correspondence
in sample characteristics between our sample and the large epidemiologic study, suggest that
our sample is representative of the population of adults with serious mental illness in the state
of Massachusetts.

Importance of level of specificity
Broadening the categories of asthma and gastrointestinal disorders (Table 1) to include all
chronic respiratory and gastrointestinal conditions (Table 2) resulted in pulmonary disorders’
outranking gastrointestinal disorders in prevalence (31 percent compared with 25 percent)
within our study sample. This strong impact of method of classification on prevalence figures
argues for consistency in level of specificity in comparisons of different conditions and for the
adoption of standardized definitions.

Importance of study time frames
As the last two columns of Table 1 show, our study’s cumulative prevalence rates for a four-
year period were substantially higher than annual rates across the same four years, suggesting
that underreporting in Medicaid claims data may be worse when the data are annualized. The
differences in cumulative versus annualized rates also suggest that observation periods should
be taken into account in cross-study comparisons.

Implications for research and service planning
The fact that 75 percent of our representative outpatient sample had a Medicaid-documented
chronic health condition and that 50 percent had two or more chronic conditions suggests that
the results of studies that screen for serious physical health problems (for example, many
supported employment studies) are not generalizable to most persons with serious mental
illness. The wide variability in the severity of physical health conditions in our sample also
argues for the adoption of risk adjustment when mental health service outcomes or program
performance indicators are compared across samples or treatment populations. The observed
lack of correlation between prevalence of health problems and estimated annual treatment cost
(Table 2) suggests that severity as well as prevalence of physical health conditions should be
statistically controlled for when making cross-study or treatment group comparisons on mental
health outcome measures. Counting the number of health conditions per person should provide
a reliable measure of physical health severity, because condition counts correlate strongly with
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total cost of illness. Counts of physical health conditions have been found in other studies to
predict both functioning and psychiatric symptoms (12,28).

The study findings also suggest that projected costs for the physical health treatment of adults
with serious mental illness (29) should be adjusted for risk in the same way as costs for mental
illness treatment (30). Underuse of medical health services by persons with serious mental
illness is a growing concern (31–33), and if projected costs for adequate health care are
underestimated because severity and prevalence of health conditions were not both taken into
account, medical services may not be available to everyone who needs them.

Our findings that pulmonary illness is the most prevalent physical health problem among
persons with serious mental illness and that it is second only to infectious diseases like AIDS
in being the most severe and mortality-related condition replicate findings from other studies
(7,34,35). Our study findings also underscore the fact that smoking is unusually high among
persons with mental illness (36,37). Unfortunately, no ready-made interventions exist to
address this problem, because tobacco addiction has an illness-related etiology and smoking
cessation may elevate psychiatric symptoms (38,39). Likewise, although prevention and
wellness interventions are increasing, few services exist that are tailored to the needs of the
many persons with mental illness who already have serious physical problems. As the baby
boomers within the population of adults with serious mental illness grow older, mental health
programs may soon be serving a formidable number of individuals who are elderly, obese,
actively abusing substances, and medically ill for whom existing psychiatric rehabilitation
services are inappropriate. If we continue to focus on rehabilitation goals, like competitive
employment, that are tailored to relatively healthy individuals, we may soon find a large cohort
of older, physically ill individuals who spend their days in nursing homes and psychiatric
hospitals (34). There is an immediate need for population-specific, interdisciplinary research
to guide the design of integrated mental and physical health care for persons with serious mental
illness (40,41), especially interventions that might ameliorate the long-term impact of
combined physical and mental illness (28,42).
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Table 4
Least-squares regression of sample characteristics on individual health problem severity of 147 Medicaid enrollees
with severe mental illnessa

Variable Standardized β SE t p

Gender, male −.093 .17 −.356 .72

Ethnic or racial minority group −.029 .212 −.356 .72

High socioeconomic statusb −.003 .189 −.04 .97

Diagnosis of schizophrenia −.123 .177 −1.449 .15

Homeless during projectc −.173 .277 −1.927 .06

Age .24 .008 −3.023 .01

Treatment for obesityd .171 .279 2.094 .04

Treatment for substance use disordere .234 .222 2.459 .01

a
Full model of least-squares regression: F=3.87, df=8,146, p=.001; R2=.183; adjusted R2=.136. Each individual was assigned the average annual treatment

cost for his or her most severe health problem within each of 14 health conditions based on actual costs for a multistate sample of Medicaid recipients;
each person’s costs were summed across condition categories. Individual severity scores were standardized.

b
Coded as “high” if the participant had a postsecondary education or held a white-collar or managerial job for at least five years

c
Coded as “yes” if the participant was homeless at any time between 1996 and 2000

d
Coded as “yes” if the participant had at least one Medicaid claim for treatment for obesity during the four-year study period

e
Coded as “yes” if the participant had any Medicaid claims for substance abuse that lasted more than five days during the four-year study period
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