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Rates of morbidity and mortali-
ty from general medical con-
ditions among patients with

schizophrenia are elevated compared
with rates in the general U.S. popula-

tion (1–7), and this gap has widened
in recent decades (8–10). Fifty per-
cent (11) to 74% (12) of patients with
schizophrenia have been reported to
have one or more comorbid psychi-

atric or general medical conditions
that may worsen the prognosis and
contribute to increased morbidity and
mortality. These rates are likely un-
derestimates, because many comor-
bid illnesses are misdiagnosed or un-
diagnosed among patients with schiz-
ophrenia as a result of a suboptimal
integration of general medical and
psychiatric services, barriers to care
delivery, and patients’ poor ability to
recognize medical problems and their
reluctance to seek help (13,14).

High rates of cigarette smoking
(2,3,15–17), alcohol and illicit drug
abuse (11), and poor diet and lack of
exercise (18) in this population may
contribute to increased rates of car-
diopulmonary (3,11,12,19,20), meta-
bolic (2,3,11,12,16,21), and gastroin-
testinal (12,22) diseases. Poor hy-
giene, use of injection drugs (23), and
engagement in high-risk sexual be-
havior (24,25) among individuals with
schizophrenia are associated with
higher risk of gastrointestinal, blood-
borne, and sexually transmitted infec-
tious diseases, including hepatitis
(2,3,26,27) and HIV (2,3,12,27).

Compared with the general U.S.
population, individuals with schizo-
phrenia more often face homeless-
ness (28–30), substandard living con-
ditions (31), and lack of access to
medical care and are less likely to re-
ceive general medical check-ups (32).
Psychotropic medications that help
alleviate symptoms of schizophrenia
and improve overall disease prognosis
may have significant side effects, in-
cluding extrapyramidal symptoms
and tardive dyskinesia, weight gain,
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Objective: Morbidity and mortality from general medical conditions are
elevated among patients with schizophrenia compared with the general
U.S. population. More than 50% of patients with schizophrenia have one
or more comorbid psychiatric or general medical conditions. This study
determined types of comorbid disorders and their prevalence among hos-
pitalized patients with and without schizophrenia. Methods: Data from
the National Hospital Discharge Survey, a nationally representative sam-
ple, were analyzed for 1979–2003 (N=5,733,781 discharges). For dis-
charges of patients aged 15 to 64 with at least one comorbid condition,
the conditions of those with a primary diagnosis of schizophrenia (N=
26,279) were compared with those with other primary diagnoses (N=
1,936,876). Proportional morbidity ratios (PMRs) were calculated. Results:
The proportion of discharges listing schizophrenia, particularly schizoaf-
fective disorder, increased significantly over time among both males and
females. The proportion was higher among males, blacks, and discharges
in the Northeast. Discharge records with a primary diagnosis of schizo-
phrenia showed higher proportions of all comorbid psychiatric conditions
examined and of some general medical conditions, including acquired hy-
pothyroidism (PMR=2.9), contact dermatitis and other eczema
(PMR=2.9), obesity (PMR=2.0), epilepsy (PMR= 2.0), viral hepatitis
(PMR=1.4), diabetes type II (PMR=1.2), essential hypertension (PMR=
1.2), and various chronic obstructive pulmonary diseases (PMR range
1.2–1.5). Conclusions: Knowledge of the risks of comorbid psychiatric and
general medical conditions is critical both for clinicians and for patients
with schizophrenia. Closer attention to prevention, early diagnosis, and
treatment of comorbid conditions may decrease associated morbidity and
mortality and improve prognosis among patients with schizophrenia.
(Psychiatric Services 60:1059–1067, 2009)



obesity, hyperglycemia and diabetes
(33,34), and cardiovascular disease
(34). The association of schizophrenia
with some general medical condi-
tions, such as metabolic syndrome
(35) and type II diabetes (36,37), af-
ter analyses control for other factors,
may indicate shared etiopathogenic
pathways.

Virtually all existing studies of co-
morbid disorders in schizophrenia
test hypotheses and focus on a single
condition. To our knowledge no sys-
tematic analysis of disorders comor-
bid with schizophrenia has been con-
ducted in the U.S. hospitalized popu-
lation. In addition, most previous
studies have relied on relatively small
and nonrepresentative samples. To
overcome such limitations and seek
new information about poorly exam-
ined comorbid conditions, we used
National Hospital Discharge Survey
(NHDS) data to conduct a systematic
analysis of the occurrence of more
than one ICD-9 code in the discharge
records of hospitalizations for schizo-
phrenia and hospitalizations for other
reasons. Demographic characteristics
of hospitalized patients with schizo-
phrenia and the proportion of total
discharges of patients with schizo-
phrenia over time were also explored.

Methods
Data source
The NHDS is conducted annually by
the National Center for Health Statis-
tics, a branch of the U.S. Centers for
Disease Control and Prevention.
NHDS uses a stratified, multistage
probability design and covers dis-
charges from short-stay (average stay
of less than 30 days) hospitals (except
federal, military, and Department of
Veterans Affairs hospitals and hospi-
tal units of institutions such as pris-
ons) located in the 50 states and the
District of Colombia. The design en-
ables users to produce U.S. national
and regional estimates of characteris-
tics of hospitalized patients, length of
stay, diagnoses, and procedures in
hospitals of various sizes and types of
ownership (www.cdc.gov/nchs/about/
major/hdasd/nhds.htm).

The 1979–2003 multiyear public
use data and documentation files
were used for this study. The multi-
year file has standardized coding of

variables across the data years. The
data elements used in the study re-
ported here included several demo-
graphic characteristics, date of hospi-
talization, length of stay, source of
payment, and up to seven ICD-9 code
diagnoses. ICD-9 codes are compati-
ble with codes provided in the DSM,
which is used for evaluating and cod-
ing psychiatric disorders. In the
NHDS sample individuals can be in-
cluded more than once if they have
more than one hospitalization during
the sampling period and if data for
the hospitalization are captured by
the sampling methods. Therefore, all
estimates reported here refer to dis-
charges and not to individuals. How-
ever, the overall likelihood of data
capture during the sampling proce-
dures is less than 1%. Thus the prob-
ability that a single individual was
represented more than once in the
unweighted sample is quite low.
NHDS data are publicly available and
contain no patient-identifying infor-
mation. Thus there was no danger of
unauthorized disclosure and no need
for informed consent. The Walter
Reed Army Institute of Research In-
stitutional Review Board approved
this study.

Study population
For descriptive and time trend analy-
ses, all discharge records for persons
aged one year and older were includ-
ed (N=5,733,781). Comorbidity was
examined only in the discharge
records of patients between the ages
of 15 and 64 (N=2,623,229), because
this age group accounted for more
than 85% of the discharges that listed
schizophrenia as a diagnosis. Hospi-
talizations associated with normal
childbirth (ICD-9 code V 27) were
excluded. Only discharges with a pri-
mary diagnosis of schizophrenia were
defined as cases in the comorbidity
analyses; records that had schizophre-
nia codes in any other position were
excluded. Among the 2,623,229 dis-
charges, a total of 1,963,155 (74.8%)
listed more than one diagnosis.
Among discharges with more than
one diagnosis, 26,279 (1.3%) had a
primary diagnosis of schizophrenia.
The proportions of comorbid condi-
tions in this group were compared
with the proportions in the group

with any other primary diagnosis
(N=1,936,876). [A figure displaying
the study subgroups is available as an
online supplement to this article at
ps.psychiatryonline.org.]

Data coding
NHDS discharge records list be-
tween one and seven diagnoses;
records with at least one diagnosis of
a schizophrenia disorder (ICD-9
codes 295.0–295.9) were classified as
discharges with schizophrenia (N=
64,113). All other records were con-
sidered to be discharges without
schizophrenia. A record was consid-
ered to list a comorbid condition if it
listed more than one ICD-9 dis-
charge diagnosis. In this report co-
morbid conditions are presented as
three-digit ICD-9 codes, except for
diabetes type II, which has to be a
five-digit ICD-9 code, with 250 as
the first three digits, a number from
1 through 9 as the fourth digit (indi-
cating complications), and a fifth dig-
it of 0 or 2. Diabetes type II was in-
cluded in the analysis because of pre-
viously reported associations with
schizophrenia (21,38).

Statistical analyses
We used the NHDS variable “weight”
to provide national estimates (weight-
ed frequencies) for demographic
characteristics, region, source of pay-
ment, and length of stay for hospital
discharges with schizophrenia com-
pared with those without schizophre-
nia. Frequencies of comorbid condi-
tions were analyzed for discharges
with schizophrenia as the primary di-
agnosis and for those with any other
primary diagnosis.

Because the NHDS variable
“weight” is not designed to provide
national estimates of the co-occur-
rence of diagnoses, these estimates
were not used to determine the pro-
portions of concurrent conditions and
their associations with primary diag-
nosis. The results of weighted and un-
weighted analyses were essentially
the same.

We counted and sorted by frequen-
cies all concurrent conditions and cal-
culated proportional morbidity and
the proportional morbidity ratio
(PMR) in order to examine the preva-
lence of disorders among discharges
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with and without a primary diagnosis
of schizophrenia. The PMR was cal-
culated for every comorbid condition
that was more prevalent among the
discharges with schizophrenia and
that had a proportional morbidity of
at least .5%. Because of the definition
used, it is possible to have a cumula-
tive prevalence (or count) of condi-
tions up to six times greater than the
count of records.

Results
Table 1 presents demographic infor-
mation from the records of patients
with and without a diagnosis of schiz-
ophrenia weighted to reflect all U.S.
hospital discharges. The overall pro-
portion of discharges with schizophre-
nia as a diagnosis (not necessarily the
primary diagnosis) was 1.0%, and the
proportion varied significantly
(p<.001) by demographic group. The
proportion with schizophrenia was
higher among males (1.3%) than fe-
males (.8%) and among blacks (1.8%)
than whites (.9%) or the “other”
racial-ethnic group (1.0%). The pro-
portion was highest among the group
aged 15 to 44 (1.6%), followed by the
group aged 45 to 64 (1.3%). It was also
highest among discharges in the
Northeast region (1.5%). The propor-
tion of discharges with schizophrenia
was highest among those with Medic-
aid as source of payment (2.4%), fol-
lowed by other government funding
(1.7%), other sources of payment
(1.3%), and Medicare (1.2%).

As shown in Figure 1, the propor-
tion of discharges with any diagnosis
of schizophrenia (primary or nonpri-
mary) increased significantly over
time (p<.001). The trend in dis-
charges with paranoid schizophrenia,
schizoaffective disorder, and schizo-
phrenia not otherwise specified was
significant among both males and fe-
males (p<.001) (data not shown).
Among males the trend was mostly
attributable to increases in schizoaf-
fective disorder and paranoid schizo-
phrenia, whereas among females it
was primarily attributable to an in-
crease in schizoaffective disorder. In
the early 1980s schizoaffective disor-
der was the least prevalent type
among males and females. Starting in
the late 1980s it became the most
prevalent type among males. This

trend was evident among females
starting in early 1990s.

The mean±SE length of hospital
stay for discharges with any diagnosis
of schizophrenia over the study peri-
od was 12.50±.09 days, compared
with 6.00±.01 days for discharges
without schizophrenia. The mean
length of hospital stay for all dis-
charges with schizophrenia decreased
significantly (p<.001) from 15.81±.51
days in 1979 to 9.92±.37 in 2003.
There was also a significant but less
substantial decline in the length of
stay among discharges without schiz-
ophrenia, from 7.19±.02 days in 1979
to 4.82±.02 days in 2003 (p<.001).

The median number of comorbid
conditions for discharges with and
without any diagnosis of schizophre-
nia was two among all hospitalizations
(aged 15 to 64) and three for dis-

charges restricted to those with two
or more ICD-9 codes. Among 55,292
discharge records that listed a diagno-
sis of schizophrenia, most (75%,
N=41,587) listed it as the primary di-
agnosis (that is, in the first position),
including 26,279 records with at least
one comorbid condition. Table 2
presents data on the number of con-
ditions and proportional morbidity
for the 20 most prevalent (>2%) co-
morbid conditions for the two dis-
charge groups. Psychiatric and behav-
ior-related diagnoses accounted for
45% of comorbid diagnostic cate-
gories among schizophrenia dis-
charges, compared with 15% among
other discharges.

As shown in Table 3, the proportion
of discharges with comorbid mental
disorders was much higher among
discharges with a primary diagnosis of
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Characteristics of all U.S. hospital discharges (1979–2003) by whether or not
schizophrenia was listed as a discharge diagnosisa

Discharges with Discharges without
schizophrenia schizophrenia
(N=8,338,046) (N=827,581,944)

% with
Characteristic schizophrenia N % N %

Sex
Male 1.3 4,334,581 52.0 329,879,953 39.9
Female .8 4,003,465 48.0 497,701,991 60.1

Race-ethnicity
White .9 5,132,831 61.6 578,542,962 69.9
Black 1.8 1,727,851 20.7 96,711,623 11.7
Other 1.0 279,488 3.4 28,359,860 3.4
Not stated 1.0 1,197,876 14.4 123,967,499 15.0

Age
<15 .1 41,320 .5 68,737,668 8.3
15–44 1.6 4,817,069 57.8 301,832,698 36.5
45–64 1.3 2,332,095 28.0 177,513,878 21.4
≥65 .4 1,147,562 13.8 279,497,700 33.8

Region
Northeast 1.5 2,630,619 31.5 176,672,233 21.3
Midwest 1.0 2,011,893 24.1 206,523,402 25.0
South .8 2,475,146 29.7 299,517,959 36.2
West .8 1,220,388 14.6 144,868,350 17.5

Source of payment
Employer insurance .2 18,431 .2 10,461,238 1.3
Medicare 1.2 3,457,834 41.5 288,061,335 34.8
Medicaid 2.4 2,339,381 28.1 96,615,917 11.7
Other government 1.7 270,804 3.2 15,223,129 1.8
Private insurance .4 1,360,737 16.3 341,075,543 41.2
Self-pay 1.1 486,080 5.8 44,504,597 5.4
Other 1.3 404,779 4.9 31,640,185 3.8

Days of care (M±SE) 12.50±.09 6.00±.01

a Data for 1979–2003 from the National Hospital Discharge Survey for discharges of patients aged
one year or older (N=5,733,781 discharges) were weighted to estimate Ns and percentages of all
U.S. hospital discharges (N=835,919,990) for that period. Chi square tests indicated that all be-
tween-group differences are significant (p<.001).
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Percentages of four types of schizophrenia diagnoses listed in hospital discharge records, 1979–2003a
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a Data from the National Hospital Discharge Survey for discharges of patients aged 15 to 64 (N=2,623,229) with schizophrenia as a primary or nonprimary
diagnosis were weighted to reflect percentages of all U.S. hospital discharges (N=835,919,990) for that period (p<.001 for chi square test of trend).
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Comorbid conditions in discharge records from the National Hospital Discharge Survey (1979–2003), by whether the 
primary diagnosis was schizophrenia (N=26,279) or another diagnosis (N=1,936,876)a

Comorbid condition in ICD-9 Comorbid condition in ICD-9
discharges with schizophrenia code N %b discharges without schizophrenia code N %b

Nondependent abuse of drugs 305 6,341 24.1 Essential hypertension 401 291,087 15.0
Essential hypertension 401 3,665 14.0 Diabetes mellitus 250 207,544 10.7
Personality disorders 301 3,565 13.6 Disorders of fluid, electrolyte, and
Alcohol dependence syndrome 303 2,671 10.2 acid-base balance 276 160,781 8.3
Diabetes mellitus 250 2,207 8.4 Nondependent abuse of drugs 305 142,238 7.3
General symptoms 780 2,178 8.3 General symptoms 780 121,817 6.3
Affective psychoses 296 1,808 6.9 Other forms of chronic ischemic 
Obesity and other hyperalimentation 278 1,626 6.2 heart disease 414 115,951 6.0
Drug dependence 304 1,526 5.8 Other and unspecified anemias 285 98,630 5.1
Neurotic disorders 300 1,342 5.1 Symptoms involving respiratory
Asthma 493 1,106 4.2 system and other chest symptoms 786 89,697 4.6
Acquired hypothyroidism 244 1,103 4.2 Disorders of lipoid metabolism 272 84,990 4.4
Depressive disorder, not elsewhere classified 311 970 3.7 Cardiac dysrhythmias 427 79,228 4.1
Mild mental retardation 317 742 2.8 Alcohol dependence syndrome 303 77,004 4.0
Chronic airway obstruction, not elsewhere Obesity and other hyperalimentation 278 72,736 3.8

classified 496 730 2.8 Other disorders of urethra and 
Disorders of lipoid metabolism 272 679 2.6 urinary tract 599 72,076 3.7
Disorders of fluid, electrolyte, and acid-base Neurotic disorders 300 59,170 3.1

balance 276 652 2.5 Chronic airway obstruction, not
Other disorders of urethra and urinary tract 599 603 2.3 elsewhere classified 496 58,287 3.0
Adjustment reaction 309 522 2.0 Bacterial infection in conditions 
Diseases of esophagus 530 516 2.0 classified elsewhere and of un-

specified  site 41 55,113 2.9
Heart failure 428 54,629 2.8
Diseases of esophagus 530 54,291 2.8
Asthma 493 53,483 2.8
Other diseases of lung 518 48,403 2.5

a Comorbidity was examined only in discharge records of patients aged 15 to 64 (N=2,623,229); this age group accounted for more than 85% of dis-
charges with schizophrenia. Hospitalizations associated with normal childbirth (ICD-9 code V 27) were excluded, as were those with schizophrenia as
a nonprimary diagnosis. Data for V or E codes are not presented.

b Percentages do not total 100 because most discharge records had more than one comorbid condition.



schizophrenia, including mild mental
retardation (PMR=19.5), personality
disorders (PMR=7.6), affective psy-
choses (PMR=4.6), nondependent
abuse of drugs (PMR=3.4), adjust-
ment reaction (PMR=2.2), alcohol
dependence (PMR=2.1), drug de-
pendence (PMR=1.9), depressive dis-
order not elsewhere classified (PMR=
1.8), and neurotic disorders (PMR=
1.8). In addition, discharge records
with schizophrenia as the primary di-
agnosis were significantly more likely
(p<.05) to list the following nonpsy-
chiatric comorbid conditions with a
proportional morbidity of more than
2%: acquired hypothyroidism (PMR=
2.9), obesity and other hyperalimen-
tation (PMR=2.0), asthma (PMR=
1.5), chronic airway obstruction not
elsewhere classified (PMR=1.4), es-
sential hypertension (PMR= 1.2), and
diabetes type II (PMR=1.2). Propor-
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Proportional morbidity ratios (PMRs) for the most prevalent comorbid 
conditions in discharges with a primary diagnosis of schizophrenia (N=26,279) 
in the National Hospital Discharge Survey, 1979–2003a

Condition ICD-9 code PMRb 95% CI

Mild mental retardation 317 19.5 17.9–21.2
Personality disorders 301 7.6 7.3–8.0
Affective psychoses 296 4.6 4.4–4.8
Nondependent abuse of drugs 305 3.4 3.2–3.5
Acquired hypothyroidism 244 2.9 2.7–3.1 
Adjustment reaction 309 2.2 2.0–2.4
Alcohol dependence syndrome 303 2.1 2.0–2.2
Obesity and other hyperalimentation 278 2.0 1.9 –2.1
Drug dependence 304 1.9 1.8–2.0
Depressive disorder, not elsewhere classified 311 1.8 1.7–1.9
Neurotic disorders 300 1.8 1.7–1.9
Asthma 493 1.5 1.4–1.6
Chronic airway obstruction, not elsewhere classified 496 1.4 1.3–1.5
General symptoms 780 1.3 1.2–1.3
Essential hypertension 401 1.2 1.1–1.2

a Data are presented only for comorbid conditions listed most frequently in schizophrenia discharges.
b Reference group: discharges with a primary diagnosis other than schizophrenia (p<.001 for all

PMRs). The analyses adjusted for sex, race, age, and region.
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Proportional morbidity and proportional morbidity ratios (PMRs) for comorbid conditions in discharges from the National
Hospital Discharge Survey (1979–2003), by whether the primary diagnosis was schizophrenia or another diagnosisa

Proportional morbidity

Discharges Discharges
with schizophrenia without schizophrenia
(N=26,279) (N=1,936,876)

ICD-9
Condition code N % N % PMRb 95% CI

Other extrapyramidal disease and
abnormal movement disorder 333 482 1.8 2,389 .1 17.7 16.0–19.6

Dermatophytosis 110 289 1.1 2,802 .1 6.5 5.8–7.4
Diseases of sebaceous glands 706 156 .6 3,068 .2 3.3 2.8–3.9
Contact dermatitis and other eczema 692 149 .6 3,465 .2 2.9 2.5–3.5
Epilepsy 345 248 .9 8,054 .4 2.0 1.8–2.3
Symptoms involving nervous and

musculoskeletal systems 781 188 .7 6,989 .4 2.0 1.7–2.3
Poisoning by psychotropic agent 969 132 .5 4,472 .2 1.9 1.6–2.3
Other and unspecified arthropathies 716 206 .8 10,489 .5 1.9 1.6–2.2
Open wound of elbow, forearm, and

wrist 881 122 .5 3,704 .2 1.7 1.4–2.1
Nonespecific abnormal histological 

and immunological findings 795 137 .5 4,437 .2 1.6 1.3–1.9
Acute upper respiratory infections of

multiple or unspecified sites 465 197 .8 8,390 .4 1.5 1.3–1.7
Bronchitis, not specified as acute or 

chronic 490 120 .5 6,415 .3 1.4 1.2–1.7
Viral hepatitis 070 292 1.1 14,053 .7 1.4 1.2– 1.5
Functional digestive disorders not 

elsewhere classified 564 321 1.2 19,369 1.0 1.3 1.2–1.5
Chronic bronchitis 491 225 .9 18,873 1.0 1.2 1.1–1.4
Peptic ulcer, site unspecified 533 152 .6 9,974 .5 1.2 1.1–1.4
Nonspecific abnormal results of

function studies 794 141 .5 8,773 .5 1.2 1.0–1.4

a Data are presented only for comorbid conditions that occurred more frequently in discharges with a primary diagnosis of schizophrenia compared with
discharges with another primary diagnosis and with a proportional morbidity of ≥.5%.

b p<.001 for all PMRs



tional morbidity of diabetes type II
was 6.7% for discharges with schizo-
phrenia and 7.3% for those without
schizophrenia (PMR=1.2, 95% confi-
dence interval [CI]=1.2–1.3, p<.001)
(data not shown). Discharge records
with a primary diagnosis of schizo-
phrenia were also significantly more
likely (p<.005) to list other less preva-
lent (.5%–2%) comorbid nonpsychi-
atric conditions (Table 4). Other ex-
trapyramidal symptoms and abnormal
movement disorder was present
among 1.8% of discharges with schizo-
phrenia, and poisoning by a psy-
chotropic agent was present among
.5%, compared with .1% and .2%, re-
spectively, among discharges without
schizophrenia.

Discussion
Consistent with previous findings, the
proportion of hospital discharges that
included any diagnosis of schizophre-
nia was higher among males than
among females (39,40), among blacks
than among other racial-ethnic groups
(41,42), and in discharges in the
Northeast—the area with higher ur-
banicity—compared with other U.S.
regions (39,43,44). The increase in the
proportion of discharges with schizo-
phrenia over the study period could
be partly explained by changes in di-
agnostic criteria. The concept of
schizophrenia was very narrow in
DSM-III (1980) (45–47) and even
narrower in DSM-III-R (1987) (45,47,
48), and thus the proportion of dis-
charges with schizophrenia declined
over that period. As criteria progres-
sively broadened in DSM-IV (1994)
and DSM-IV-TR (2000), the propor-
tion increased. However, DSM-IV cri-
teria were introduced cautiously to
avoid an increase in the epidemiologi-
cal base rate of schizophrenia so that
prevalence estimates would not
change substantially (47). In fact, high
diagnostic agreement was found be-
tween DSM-III-R and DSM-IV (49).

Changes in criteria from DSM-III
through DSM-IV-TR also likely con-
tributed to the increase in the pro-
portion of discharges with schizoaf-
fective disorder (46). In addition,
there has been considerable contro-
versy about the stability and useful-
ness of the diagnosis of schizoaffec-
tive disorder since it was introduced

in 1933 (50–52). In our study we
used a very broad case definition that
included schizophrenia disorders
listed in the ICD-9 classification in-
stead of using the DSM-IV-TR defi-
nition of schizophrenia. We did this
in order to overcome uncertainties in
regard to the diagnosis of schizoaf-
fective disorder and to capture fluc-
tuations in the population of cases
that were artifacts of changes in DSM
definitions of schizophrenia and
schizoaffective disorder.

The high prevalence rates of co-
morbid psychiatric conditions, such
as mild mental retardation (PMR=
19.5) and personality disorders
(PMR=7.6), among discharges with a
primary diagnosis of schizophrenia is
in accordance with the multiaxial as-
sessment system. As noted in DSM-
IV-TR, the multiaxial system is used
for psychiatric assessments to facili-
tate comprehensive and systematic
evaluation with attention to various
mental disorders and general medical
conditions. Use of the multiaxial sys-
tem could at least partly explain the
much higher prevalence of psychiatric
conditions among discharges with a
primary diagnosis of schizophrenia.
Consistent with previous findings
(53–60), this study found a higher pro-
portion of alcohol dependence
(PMR=2.1), drug dependence (PMR=
1.9), nondependent abuse of drugs
(PMR=3.4), and psychiatric comorbid
conditions including depressive symp-
toms (PMR=4.6 and 1.8) among dis-
charges with schizophrenia.

Of the nonpsychiatric comorbid
conditions, acquired hypothyroidism
was nearly three times more preva-
lent among discharges with a primary
diagnosis of schizophrenia. This find-
ing is in line with those of previous
studies (2,6,61) and case reports (62,
63), but reasons for this association
remain unclear.

The observed increase in metabolic
disorders among discharges with
schizophrenia is also consistent with
previous reports (2,3,11,12,16,21,
37,64). Obesity and other hyperali-
mentation were observed more fre-
quently among discharges with schiz-
ophrenia. From 1979 through 1983
the likelihood of comorbid obesity
was not significantly different be-
tween discharges with and without a

primary diagnosis of schizophrenia,
but in 1984–1988 the PMR rose to
1.5 (CI=1.3–1.9) and in subsequent
years the average PMR was 2.0
(CI=1.9–2.1). A less substantial in-
crease was found for diabetes melli-
tus type II (PMR=1.2) among dis-
charges with schizophrenia. This in-
crease was driven only by the differ-
ence in 1998–2003. The temporal in-
crease in obesity and diabetes type II
among discharges with schizophre-
nia might reflect increased use of
some second-generation antipsychotic
medications (65).

Certain second-generation psy-
chotropic agents can increase levels
of triglycerides and low-density
lipoprotein cholesterol and decrease
high-density lipoprotein cholesterol
(14,65,66). However, we did not find
an increase in these conditions among
discharges with schizophrenia, proba-
bly for at least two reasons. First, the
ICD-9 codes lack specificity to cap-
ture dyslipidemia. Second, screening
for and treatment of dyslipidemia are
reported to be lower among psychi-
atric patients than among patients
without psychiatric disorders (14,67).

Chronic obstructive pulmonary dis-
eases were prevalent in a larger pro-
portion of discharges with schizo-
phrenia, specifically asthma (PMR=
1.5), chronic airway obstruction not
elsewhere classified (PMR=1.4), and
chronic bronchitis (PMR=1.2). The
prevalence of tobacco use disorder
(ICD-9 305.1) was 1.6 times higher
(CI=1.5–1.7) among discharges with
schizophrenia. These results are con-
sistent with other findings of a high
prevalence of smoking among per-
sons with schizophrenia (7,56,64).
When tobacco use disorder was
added to the multivariable models,
the PMR for chronic obstructive pul-
monary diseases did not change sub-
stantially, which is consistent with re-
cent findings (68).

It is of interest that epilepsy was
twice as prevalent among discharges
with schizophrenia. This association
has no clear pathogenic mechanism
and has been reported in only a few
previous studies (6,64,69).

Among discharges with a primary
diagnosis of schizophrenia, we also
found PMRs of 6.5 for dermatophyto-
sis, 3.3 for diseases of sebaceous
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glands, and 2.9 for contact dermatitis
and other eczema. Although the asso-
ciations between these conditions
and schizophrenia are largely unex-
plored, some supportive findings exist
in the literature (2,70,71). Also con-
sistent with previous findings (6,26,
27), the prevalence of viral hepatitis
was higher (PMR=1.4) among dis-
charges with schizophrenia.

Higher rates of general medical
conditions among persons with schiz-
ophrenia may be attributable to un-
healthy behaviors, low socioeconomic
status, and side effects of psychotrop-
ic medications. Poor socioeconomic
status in itself can reduce access to
medical care and increase exposure to
unhealthy behaviors and lifestyles. In
addition, schizophrenia may share
etiopathogenic pathways with some
other medical conditions.

This study may have underestimat-
ed PMRs for a few reasons. Records
selected for comorbidity analyses had
schizophrenia as a primary diagnosis,
and the patients were presumably at-
tended by psychiatrists. Mental
health was most likely the major focus
of diagnostic and treatment proce-
dures for these hospitalizations.
Therefore, the likelihood that these
individuals were routinely screened
for a variety of non–life-threatening
medical conditions is probably lower
than for those who were admitted
with a primary diagnosis of a general
medical condition. Consistent with
this assumption is our finding of a
higher prevalence of a few poorly
specified conditions and disorders
among discharges with schizophre-
nia. In addition, patients with schizo-
phrenia are much less likely to be
aware of their general medical prob-
lems and to communicate with health
care providers about them (58),
which makes it more likely that these
problems were not evaluated during
primarily psychiatric hospitalizations.

Our study has several strengths. We
have described comorbidity among
hospital discharge records in a large
nationally representative database.
This unique and robust data source
has been relatively neglected in previ-
ous psychiatric research. We system-
atically determined the most preva-
lent comorbid conditions for hospital-
izations with a primary diagnosis of

schizophrenia and for those with any
other primary diagnosis and exam-
ined temporal trends in the diagnos-
tic coding of schizophrenia types and
length of hospitalization over a 25-
year period. The multiyear data set
was used to standardize variables
across years and decrease year-to-
year variability. The analysis of pro-
portional morbidity was adjusted for
sex, race, age, and geographic region
and selectively adjusted for tobacco
use disorder.

However, the study has some limi-
tations. First, the observations in
these data are hospitalizations, and it
is possible that an individual was rep-
resented more than once. This is an
important confound warranting in-
vestigation. If individuals with schizo-
phrenia are more likely to be hospi-
talized than those without schizo-
phrenia, then the proportional mor-
bidity of schizophrenia among hospi-
tal discharges could be overestimat-
ed. Also, if individuals with schizo-
phrenia and a comorbid condition
have a higher rate of rehospitalization
than those with other primary diag-
noses and the same comorbid condi-
tion, the PMRs for this condition
would be biased away from the null.
However, because the probability of
the same person’s being represented
in the unweighted data set more than
once is low, any such bias would be
unlikely to materially change our re-
sults or conclusions.

In addition, changes in diagnostic
criteria during the study years—par-
ticularly the increasing emphasis on
listing “comorbid conditions” as part
of the diagnosis rather than consid-
ering the additional symptoms to be
an expression of the primary disor-
der—could contribute to observa-
tions of increasing comorbidity. How-
ever, the increase in comorbidity in
later study years somewhat compen-
sates for the underestimation of co-
morbidity in earlier study years, re-
sulting in a realistic median number
of comorbid conditions for the over-
all study population.

Also, our data are cross-sectional.
No directionality can be assumed in
associations between conditions, and
associations do not suggest cause-
and-effect relationships. Finally, a
database of hospital discharges may

disproportionately capture some
schizophrenia subpopulations that
may have higher rates of hospitaliza-
tion—for example, individuals with
more severe illnesses, those who re-
ceive less outpatient care, and those
who lack insurance. Thus we cannot
extrapolate our findings to the popu-
lation of nonhospitalized patients
with schizophrenia who receive out-
patient care in the community, which
is presumably much larger but which
comprises patients with less severe
symptoms.

Conclusions
Knowledge of the risks of comorbid
psychiatric and general medical con-
ditions is critical for both clinicians
and patients with schizophrenia.
Closer attention to prevention, early
diagnosis, and treatment of comor-
bid conditions may decrease associ-
ated morbidity and mortality and im-
prove prognosis among patients with
schizophrenia.
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