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Relative to the general popula-
tion, persons with schizophre-
nia have significantly elevated

rates of comorbid medical conditions
(1–3) and a higher mortality rate that is
only partially accounted for by in-
creased suicide rates (1,2,4–6). Such
excess morbidity and mortality are
likely to be substantially attributable to
modifiable patient behaviors, charac-
teristics of the health care delivery sys-
tem, and schizophrenia treatments.
Side effects of psychiatric medications,
high rates of obesity and nicotine use,
and neglect of self-care secondary to
psychiatric symptoms, such as social
withdrawal and psychosis, may ad-
versely affect patients’ somatic health
status (7–9).

An additional cause of poor health
outcomes among persons with serious
mental illness may be underuse of so-
matic health care services. Studies in
specialized populations of persons
with serious mental illness indicate
that these individuals’ use of medical
care may be less than that of compara-
ble individuals who do not have a seri-
ous mental illness. Among outpatients
with chronic medical conditions at De-
partment of Veterans Affairs (VA) cen-
ters, patients with comorbid mental
disorders were less likely to receive
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Objective: Type 2 diabetes is an important comorbid medical condition as-
sociated with schizophrenia. The objective of this study was to compare
glycosylated hemoglobin (HbA1c) levels of patients who had type 2 dia-
betes and schizophrenia with those of patients who had type 2 diabetes
and major mood disorders and those who had type 2 diabetes but who did
not have severe mental illness. Methods: A sample of 300 patients with
type 2 diabetes was recruited from community mental health centers in
the greater Baltimore region and nearby primary care clinics. Of these,
100 had schizophrenia, 101 had a major mood disorder, and 99 had no
identified severe mental illness.  HbA1c, the main outcome measure, was
compared between the group with schizophrenia and the other two
groups. Results: All three groups had HbA1c values above recommended
levels. HbA1c levels were significantly lower among patients with schizo-
phrenia than among patients who did not have severe mental illness but
were not significantly different from those of patients who had major
mood disorders. Patients for whom olanzapine was prescribed had higher
HbA1c levels than those for whom other antipsychotic agents were pre-
scribed. Conclusions: All three groups of patients require improved dia-
betes treatment to achieve acceptable HbA1c levels. There may be previ-
ously unrecognized benefits for diabetes management among persons
with severe mental illnesses who are receiving regular mental heath care,
but these individuals may also have risk factors that can influence diabetes
outcomes and HbA1c levels. (Psychiatric Services 55:892–900, 2004)



recommended preventive services
than were patients without mental dis-
orders (10). In a study of patients who
were hospitalized for an acute myocar-
dial infarction, those with a mental dis-
order were less likely to receive spe-
cialized cardiac procedures than were
patients without a mental disorder
(11). On the other hand, results of a
national study indicate that persons
who identified themselves as having a
mental disorder were as likely to have
a primary care provider as were per-
sons who did not have a mental disor-
der (12). However, those who had a
mental disorder were more likely to
report that they had been unable to
obtain needed care or that they had to
delay care because of cost.

Our study of 200 randomly selected
outpatients with severe mental illness
showed that general health services
are widely used by persons with seri-
ous mental illness who are receiving
outpatient psychiatric care (13). Den-
tal services were underused, and there
was a high rate of perceived barriers to
receipt of medical care in this popula-
tion. Thus existing research does not
provide compelling and consistent
findings that would explain the elevat-
ed mortality rate observed among per-
sons with schizophrenia.

In an attempt to identify factors that
might explain poor medical status
among persons with schizophrenia, we
used a “tracer” condition strategy, fo-
cusing on a single medical condition—
diabetes—as a prototypical serious,
chronic medical problem from which
lessons may generalize to other disor-
ders. Type 2 diabetes is a highly preva-
lent chronic medical condition that af-
fects approximately 4 percent of the
U.S. general population (14). Persons
with schizophrenia may be at particu-
larly high risk of diabetes (15,16), with
an estimated prevalence of 16 to 25
percent (17–19).

Persons with schizophrenia have
several risk factors and behaviors that
are likely to be associated with poor di-
abetes-related health outcomes. The
second-generation antipsychotic med-
ications, especially clozapine and olan-
zapine (20–22), may increase the risk
of developing diabetes or worsen its
course. Four professional associations,
including the American Diabetes As-
sociation (ADA), recently published a

consensus statement on antipsychotic
drugs and obesity and diabetes that ac-
knowledges the linkage of second-gen-
eration antipsychotic medications to
weight gain, diabetes, and dyslipi-
demia (23). Other possible causes of
poor diabetes outcomes among per-
sons with schizophrenia include poor
integration of medical and psychiatric
care, sedentary lifestyle, obesity, poor
diet, a high prevalence of smoking,
cognitive impairment (24,25), psy-
chosocial deficits, and limited family
and social supports.

Research on diabetes among per-
sons with schizophrenia has focused
largely on the incidence and preva-
lence of diabetes rather than on longer
term diabetes outcomes. Our interest
in the impact of schizophrenia on dia-
betes outcomes led us to consider two
comparison groups—one group of per-
sons who did not have severe mental
illness and another group of individuals
with a different severe mental illness, a
major mood disorder (either major de-
pression or bipolar disorder), who also
were receiving ongoing and intensive
mental health care. Although severe
mood disorders are associated with
deficits that might contribute to poorer
(higher) glycosylated hemoglobin
(HbA1c) levels, the impairments de-
scribed for schizophrenia exceed im-
pairments found among persons with
major depression or bipolar disorder
(26,27). Thus patients with mood dis-
orders provide a reasonable compari-
son group of persons from the same
health care settings as those with schiz-
ophrenia, but without the same extent
and type of psychiatric morbidity.

Our primary outcome measure was
HbA1c, which is a direct biochemical
marker of diabetes control, over the
preceding two to four months. The
ADA recommends an HbA1c value of
less than 7 percent among patients
with diabetes (28). A 1 percent in-
crease in HbA1c has been associated
with a 10 to 20 percent increase in the
risk of coronary heart disease and a 10
percent increase in associated mortali-
ty (29–31). HbA1c levels correlate with
advancing age, minority status, obesity,
lack of exercise, nonadherence to dia-
betes medications and diet, use of
medications that reduce the produc-
tion or action of insulin, and stress (32).
Clinically significant depression is also

associated with poorer glycemic con-
trol (33) and increased rates of diabet-
ic complications (34). Because some of
the risk factors for elevated HbA1c and
poor diabetes management are charac-
teristic of schizophrenia, we hypothe-
sized that persons with schizophrenia
would have worse (higher) HbA1c val-
ues than the other two groups.

Methods
Study setting and sample
We sought to recruit individuals with
diabetes to a sample comprising 100
persons with schizophrenia and two
comparison groups of 100 persons
who did not have a severe mental ill-
ness and 100 who had a major mood
disorder. The institutional review
boards of the University of Maryland
School of Medicine and of each partic-
ipating facility approved the study. As-
sessments were conducted between
September 1, 1999, and September
30, 2002. Participants met the follow-
ing inclusion criteria: age of 18 to 65
years, current medical record diagno-
sis of type 2 diabetes, English speaker,
and ability to provide informed con-
sent. In addition, participants with se-
vere mental illnesses had to have a di-
agnosis of a schizophrenia-spectrum
disorder (schizophrenia or schizoaf-
fective disorder) or a major mood dis-
order (bipolar disorder or major recur-
rent depression) recorded in their
medical chart. Participants who did
not have a severe mental illness could
not have received treatment for a ma-
jor psychiatric disorder within the past
year, as indicated in their medical
record or by their screening interview.

Persons with severe mental illness
were recruited from six public and pri-
vate outpatient mental health clinics in
urban and suburban communities
across the Baltimore metropolitan
area to represent the broad range of
individuals receiving schizophrenia
treatment. One-quarter of the total
sample from each group consisted of
veterans recruited from the Baltimore
VA Medical Center. To obtain repre-
sentative groups of patients with the
two mental disorders and type 2 dia-
betes, we attempted to identify every
clinic patient who met the study eligi-
bility criteria. Psychiatrists and clinic
staff reviewed complete patient ros-
ters to identify participants. Research
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assistants then received a list of poten-
tially eligible participants. Volunteer
recruitment signs were also posted.
Research staff approached potential
participants. Participants were receiv-
ing diabetes care from various primary
care providers.

Among patients who had schizo-
phrenia, 22 (18 percent) declined to
participate in the study. Ten patients
who had a mood disorder (9 percent)
also declined to participate. The only
difference observed between these
two groups was that persons with
schizophrenia who declined were sig-
nificantly older than those who partic-
ipated (mean±SD age of 62.7±27
compared with 48.1±9.1 years; t=
2.50, df=22, p<.05).

Participants who did not have a se-
vere mental illness were recruited
from three primary care clinics near
the psychiatric clinics and the VA cen-
ter with a reasonable demographic
match to the participants with schizo-
phrenia. We used a frequency match-
ing strategy by selecting a stratum of
reference patients who did not have a
severe mental illness with matching-
factor values equal to our index pa-
tients with schizophrenia on age, gen-
der, race, and educational level (35).
This goal required a different recruit-
ment protocol from that used in the
mental health clinics. On randomly se-
lected recruitment days, all patients
with a diagnosis of type 2 diabetes who
met inclusion criteria were identified
from appointment logs. Primary care
providers requested permission from
eligible participants to be approached
for the study. Research staff verified
inclusion criteria for patients who ex-
pressed a willingness to participate
and provided informed consent.
Screening indicated that 19 referred
patients were ineligible because of re-
ceipt of psychiatric treatment, most
commonly antidepressants. Balancing
of samples required the selective re-
cruitment of younger individuals. This
process was done systematically within
the same recruitment protocol de-
scribed above. Of the patients who did
not have a mental illness, 55 (36 per-
cent) refused to participate in the
study. No significant differences were
found between those who participated
and those who declined on race, age,
gender, and education.

Assessments
After providing written informed
consent, each participant met in per-
son with research staff for a 2.5-hour
assessment. Research assistants met
weekly throughout the study to en-
sure standardization of the interview
procedures.

HbA1c was the primary outcome
measure. Normal HbA1c values range
from 4.6 percent to 6 percent. HbA1c
was measured by using the Bayer
DCA 2000+.

The Summary of Diabetes Self-
Care Activities was used to measure
the patient’s self-reported frequency
of completion of prescribed diabetes
self-care activities, including diet, ex-
ercise, glucose testing, and use of
medications in the past week (36).

The Diabetes Knowledge Test was
used to assess knowledge about dia-
betes. The test is appropriate for
adults with type 1 or type 2 diabetes.
The general test subscale is calculated
as the percentage of correct answers
out of 14 items (37). Diabetes educa-
tion, an element of the ADA assess-
ment of quality of diabetes care (38),
was also measured. Study participants
provided self-reports of receipt of any
form of diabetes education—written
material, informal information, coun-
seling, or formal classes—during the
previous six months. Diabetes services
were assessed by participants’ self-re-
port of diabetes outpatient visits, inpa-
tient hospitalizations, and emergency
department visits over the preceding
six months.

Body mass index (BMI) was calcu-
lated on the basis of the patient’s
weight and height at the time of visit.
Smoking status and number of ciga-
rettes smoked per day were based on
self-report. Alcohol use was based on
self-report of frequency of alcohol use
in the previous six months. Blood pres-
sure and hypertension was measured
by using a portable, digital, self-inflat-
ing blood pressure cuff. We classified
individuals who had a systolic blood
pressure reading greater than or equal
to 130 or a diastolic reading greater
than or equal to 80 as having current
elevated blood pressure (28) and clas-
sified those who had current elevated
blood pressure or who self-reported a
diagnosis of hypertension as having
current hypertension.

Use of mental health services was
based on self-reported use of servic-
es—outpatient visits, day program
participation, and inpatient hospital-
izations—provided by a psychiatrist or
a mental health treatment team over
the preceding six months.

Information about psychiatric med-
ications was obtained from the psychi-
atric record for patients who had a
mental illness at the time of interview.

Psychiatric symptoms were meas-
ured with the Colorado Symptom In-
dex (CSI), which asks respondents the
frequency with which they experience
psychiatric symptoms (39). The anxi-
ety-depression subscale was used.

Statistical analysis
We first compared patients who had
schizophrenia with the other two
groups on demographic characteristics
and various diabetes-related and other
health-related characteristics and
treatments. Because the primary aim
of this study was to evaluate whether
the patients with schizophrenia dif-
fered in HbA1c values from those who
did not have a mental illness and those
who had a mood disorder, we did not
compare patients who did not have a
mental illness with those who had a
mood disorder.

We initially compared the HbA1c
values of patients who had schizophre-
nia with those of patients who did not
have a mental illness and those who
had a mood disorder separately by us-
ing unadjusted t tests; p values of less
than .025, using an a priori alpha level
of .05 and a standard Bonferroni cor-
rection, were considered statistically
significant. We then used multiple lin-
ear regression models (analysis of co-
variance type) to compare HbA1c val-
ues of the patients who had schizo-
phrenia with those of the patients in
the other two groups while controlling
for group differences on potentially
confounding factors—for example, de-
mographic characteristics. The schizo-
phrenia group served as the reference
category. The models included covari-
ates that we thought were most likely
to be related to both mental illness and
HbA1c levels on the basis of previous
research. Age, gender, race, education,
duration of diabetes, BMI, smoking
status, current hypertension, diabetes
knowledge test score, receipt of dia-
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betes education in the previous six
months, number of outpatient visits
for diabetes in the previous six
months, adherence to diet and exer-
cise regimens, prescription of hypo-
glycemic medication, and depressive
symptoms were included. This full
multivariate model was designated as
model A. The subset of the study sam-
ple for whom hypoglycemic medica-
tions were prescribed was included in
a separate multivariate model adjusted
for adherence to hypoglycemic med-
ications (model B).

To assess the association between se-
lected antipsychotic medications and
HbA1c levels, we conducted two analo-
gous multivariate analyses of HbA1c
levels that included only patients for
whom antipsychotic medications were
prescribed. Given the small sample of
patients for whom clozapine was pre-
scribed (nine patients) and clozapine’s
link to disordered glucose regulation,
we excluded these nine patients from
the analyses. Given that olanzapine was
prescribed, by far, to the largest num-
ber of patients (63 patients), and given
its association with weight gain and
metabolic disturbances, we compared
patients for whom olanzapine was pre-
scribed with patients for whom an-
tipsychotic medications other than
olanzapine were prescribed. For all
analyses, we report model-based ad-
justed mean HbA1c values (least-
square means) for each group.

Results
The final study sample consisted of
100 persons with schizophrenia, 101
persons with a major mood disorder,
and 99 persons who did not have a
mental illness. The patients with schiz-
ophrenia and those without a mental
illness did not differ on gender, race,
or education, although the patients
with schizophrenia were somewhat
younger than those who did not have a
mental illness (mean age difference of
4.7 years) (Table 1).

Table 1 shows the differences be-
tween the schizophrenia group and
one or both of the comparison groups
on mean age at diabetes diagnosis, di-
abetes knowledge, diabetes education,
BMI, smoking status, hypertension,
and depression. The patients with
schizophrenia had a younger age of di-
agnosis of diabetes, lower scores on

the diabetes knowledge test, lower
BMIs, greater rates of smoking, and
lower rates of self-reported hyperten-
sion than the two other groups. The
patients with schizophrenia were less
likely than those who did not have a
mental illness to receive diabetes edu-
cation. In addition, the depression
scores of the patients with schizophre-
nia were lower than those of the pa-
tients with mood disorders but higher
than those of the patients who did not
have a mental illness.

The patients with schizophrenia had
significantly lower HbA1c values than
those who did not have a mental ill-
ness, but their HbA1c values did not
differ from those of patients with
mood disorders. The differences in
HbA1c values persisted in both model
A (the full model) and model B (Table
2). The overall F values were signifi-
cant in all models. The unadjusted
mean±SE HbA1c values were 7.83±
.23 for the schizophrenia group,
7.87±.23 for the mood disorder group,
and 8.64±.23 for the group without a
mental illness. The adjusted values are
shown in Table 2.

In models A and B, Caucasians and
those with a shorter duration of dia-
betes had lower HbA1c values than
their respective comparison categories.
In model A, patients for whom hypo-
glycemic medications were prescribed
had higher HbA1c values. In model B,
patients who had fewer outpatient vis-
its for diabetes and better adherence to
hypoglycemic medications had lower
HbA1c values. Because use of diabetes-
related services could have been influ-
enced by HbA1c levels—our depend-
ent variable—we conducted analyses
that assessed use of services separately
from other factors. Our results general-
ly did not change.

In the analyses of patients who were
receiving antipsychotic medications,
both the unadjusted model and model
A showed a trend that linked the pre-
scription of olanzapine with elevated
HbA1c values. This difference was sta-
tistically significant in model B. In both
adjusted models, Caucasian patients
had lower HbA1c values than their non-
Caucasian counterparts. In model A,
patients for whom a hypoglycemic
medication was prescribed had higher
HbA1c values than those for whom
these agents were not prescribed.

Discussion and conclusions
All three patient groups we studied
had mean HbA1c values that exceeded
recommended levels and that would
be associated with at least a 10 to 20
percent increase in the risk of coronary
heart disease and a 10 percent in-
crease in associated mortality (29–31).
Long-term, intensified glycemic con-
trol can markedly reduce the develop-
ment of diabetes complications
(40,41). Multifaceted interventions are
needed that combine patient educa-
tion, case management, and system-
level efforts to better integrate and co-
ordinate diabetes-related services and
other medical or psychiatric care for
the populations we studied.

Although all three groups of patients
had HbA1c values that exceeded recom-
mended levels, the patients with schiz-
ophrenia had clinically significantly
lower HbA1c values than a frequency-
matched comparison group of patients
who did not have a severe mental ill-
ness. Several possible explanations for
this finding have implications for dia-
betes care. Although the patients with
schizophrenia were frequency-
matched on demographic characteris-
tics with the group of patients who did
not have a mental illness, they were re-
cruited from mental heath centers and
received mental health treatments,
whereas those who did not have a men-
tal illness were recruited from primary
care settings, which suggests two dis-
tinct possibilities.

In the two groups of patients with
mental illness, mental health services
could have contributed to stability and
adherence to diabetes treatment, even
though the use of diabetes-related
services was comparable in all three
groups. The finding that HbA1c values
did not differ significantly between pa-
tients with schizophrenia and patients
with mood disorders supports the pos-
sible role of mental health services in
lower HbA1c values. Another possibili-
ty is that the different sampling meth-
ods led to the selection of non–mental-
ly ill patients who had more poorly con-
trolled diabetes than the patients in the
two other groups. The fact that patients
with mental illnesses were recruited
from sites where they were seeking
mental health treatment and patients
without a mental illness were recruited
from primary care clinics where they
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Characteristics of three samples in a study of outcomes among patients with type 2 diabetes

Schizophrenia 
No serious Major versus no serious Schizophrenia versus

Schizophrenia mental illness mood dis- mental illness major mood disorder
(N=100) (N=99) order (N=101)

Test Test
Variable N % N % N % statistic df p statistic df p

Demographic characteristics
Age (mean±SD years) 48.1±9.1 52.8±8.8 51.3±8.2 t=3.73 197 <.001 t=2.63 199 .009
Sex, male 58 58 51 52 40 40 χ2=.84 1 .36 χ2=6.81 1 .009
Race, Caucasiana 34 34 31 31 64 65 χ2=.16 1 .69 χ2=18.53 1 <.001
Education level of high

school or more 67 67 66 65 65 66 χ2=.04 1 .84 χ2=.06 1 .8
Diabetes-related variables

Age of diagnosis
(mean±SD years) 39.3±10.4 45.6±9.9 43±9.8 t=–4.29 194 <.001 –2.53 193 .01

Duration of diabetes
(mean±SD years) 8.6±7.9 7.2±6.9 8.2±8.5 t=1.32 194 .19 t=.32 193 .75

Any hypoglycemic
medication prescribed 85 85 91 90 90 91 χ2=1.64 1 .2 χ2=1.2 1 .27

Insulin prescribed 25 25 27 27 29 29 χ2=.13 1 .72 χ2=.35 1 .55
Oral hypoglycemic

prescribed 76 76 82 83 82 81 χ2=1.42 1 .23 χ2=.8 1 .37
Adherence

To diet (mean±SD)b 49.6±30.2 51.4±27.6 41.4±28.5 t=.43 197 .67 t=1.99 199 .048
To exercise (mean±SD)b 28.4±30.8 31.9±33 28.3±32.1 t=–.77 197 .44 t=.027 199 .98
To hypoglycemic medi-

cations (mean±SD)b 94.4±17.3 94.8±13.8 93±19 t=–.16 176 .87 t=.52 174 .61
To glucose testing

(mean±SD)b,c 63.5±36.8 63.5±37.4 65.9±38.4 t=–.005 158 1 t=–.41 160 .68
Diabetes knowledge test

(mean±SD score)d 48.6±17.3 56.1±15.6 58.6±17.5 t=–3.21 197 .002 t=–4.08 199 <.001
Received diabetes educatione 49 49 69 71 47 47 χ2=9.75 1 .002 χ2=.12 1 .73
Number of outpatient visits

for diabetes (mean±SD)e 3.5±6.2 3.2±2.8 3.1±3.7 t=.52 196 .6 t=.57 198 .57
Hospitalized for diabetes

(mean±SD)e 8 8 10 10 8 8 χ2=.27 1 .61 χ2=0 1 .98
Number of hospitalizations

for diabetes (mean±SD)e,f 2.3±2.3 1.3±.5 2.5±3.1 t=1.16 15 .26 t=.18 14 .86
Emergency department 

visits for diabetese 14 14 14 14 16 16 χ2=0 1 .98 χ2=.13 1 .71
Number of emergency

department visits for
diabetes (mean±SD)e,f 2.2±2.6 2±2 2.2±1.7 t=.24 26 .81 t=.03 28 .97

Other health-related variables
Body mass index

(mean±SD) 32.8±6.8 35±6.7 35.5±7.8 t=–2.26 193 .02 –.59 198 .01
Current smoker 61 61 34 34 46 46 χ2=14.17 1 <.001 χ2=4.82 1 .03
Cigarettes smoked per day

(mean±SD) 24.1±14 13.9±9.9 21.5±17.7 t=3.71 92 <.001 t=.84 104 .4
Current hypertensiong 79 79 87 88 83 82 χ2=2.84 1 .092 χ2=.32 1 .57
Self-reported current

hypertension 44 44 72 73 65 64 χ2=17.14 1 <.001 χ2=7.99 1 .005
Systolic blood pressure >130

mm Hg or diastolic blood
pressure >80 mm Hg 65 67 67 70 70 76 χ2=.07 1 .79 χ2=1.49 1 .22

Used alcohol more than
once a weeke 3 3 8 8 5 5 χ2=2.46 1 .12 χ2=.5 1 .48

Number of outpatient visits
for non–diabetes-related
conditions (mean±SD)e 2.3±3.2 2.7±2.8 2.5±3.2 t=–.93 189 .36 t=–.34 189 .74

Hospitalized for non-
diabetes-related
conditionse 22 22 18 18 15 15 χ2=.41 1 .52 χ2=1.71 1 .19

Number of hospitalizations
for non–diabetes-related
conditions (mean±SD)e,f 1.8±1.8 1.3±.5 2±2.3 t=1.13 37 .26 t=–.36 34 .72

Continues on next page



were seeking medical care may have
produced a comparison group that was
apparently more severely ill.

Although it is difficult to make di-
rect comparisons, a review of pub-
lished studies of community-based
and clinic-based samples of persons
with type 2 diabetes suggests that the
non–mentally ill sample in this study
resembled comparable clinic samples
of patients seeking medical treatment
for diabetes in HbA1c values and
weight. For example, outpatients with
type 2 diabetes in a large, urban, pub-
lic hospital had mean HbA1c values of
9 percent in a clinic staffed by general
medicine residents, 8.2 percent in a
clinic staffed by general medicine fac-
ulty, and 8.8 percent in a specialty dia-
betes clinic (42). A study of patients
who made a first visit to a diabetes
clinic in a large, urban public hospital
showed a mean HbA1c value of 9.1

percent (43). This finding is consistent
with the notion that our sample of pa-
tients without a mental illness had
higher HbA1c values than those with a
mental illness, in part because the for-
mer group was recruited from settings
where they were seeking diabetes
care. However, it is important to em-
phasize that the comparability of the
HbA1c values in our sample of patients
who did not have a severe mental ill-
ness with published values for other
clinic samples suggests that this sam-
ple is not necessarily more ill than pa-
tients found in other urban primary
care settings but, rather, reasonably
represents the clinical status of typical
patients with diabetes seeking care in
the primary care sector.

By contrast, a recent study that used
1999–2000 data from a population-
based sample of persons with diabetes
in the National Health and Nutrition

Examination Survey (NHANES)
showed a mean HbA1c value of 7.8 and
a mean BMI of 32 (44). HbA1c values
and BMIs were similar between the
mentally ill patients in our study and
this population-based sample. Howev-
er, the patients in the non–mentally ill
group exhibited higher HbA1c values
and were more overweight. It might
be useful to consider our samples of
patients with mental illness as being
more similar to a community sample
with respect to their diabetes care.

Additional considerations in inter-
preting these findings are differences in
diabetes- and health-related character-
istics between the groups. Patients with
schizophrenia were less likely to be
obese than those without a mental ill-
ness, which may have contributed to
their better diabetes control (32). On
the other hand, the patients with schiz-
ophrenia were more likely to smoke
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Continued from the previous page

Schizophrenia 
No serious Major versus no serious Schizophrenia versus

Schizophrenia mental illness mood dis- mental illness major mood disorder
(N=100) (N=99) order (N=101)

Test Test
Variable N % N % N % statistic df p statistic df p

Emergency department
visits for non–diabetes-
related conditionse 32 32 31 31 29 29 χ2=.01 1 .92 χ2=.17 1 .68

Number of emergency
department visits for non-
diabetes-related
conditions (mean±SD)e,f 2.3±2.5 2±2 2.2±2 t=.52 62 .6 t=.2 58 .84

Outpatient visit for mental
illnesse 98 98 1 1 98 99 χ2=187.2 1 <.001 χ2<.001 1 .99

Hospitalized for mental
illnesse 13 13 0 0 13 13 χ2=.15 1 .7 χ2<.01 1 .98

Number of hospitalizations
for mental illness
(mean±SD)e,f 1.1±.6 — 1.3±.5 — — — t=–.9 1 .38

Any antipsychotic
medication prescribed 98 98 0 0 42 42 — — — χ2=75.66 1 <.001

Olanzapine prescribedh 43 42 — — 21 50 — — — χ2=.61 1 .44
Colorado Symptom Index

score (mean±SD)i 3.4±1.28 4.01±1.02 2.59±1.03 t=–3.91 197 <.001 t=5.09 199 <.001

a African Americans accounted for 61 percent, 66 percent, and 29 percent, respectively, of the samples with schizophrenia, no serious mental illness, and
major mood disorders.

b Mean percentage adherence over the past seven days
c Among those for whom glucose testing was recommended by a physician
d Percentage of correct answers to 14 questions
e In the past six months
f Among those who used the service at least once
g Defined as a self-report of current hypertension, systolic blood pressure >130 mm Hg, or diastolic blood pressure >80 mm Hg
h Among those for whom any antipsychotic was prescribed
i A higher score indicates less serious symptoms of depression. Possible scores are 1, at least every day; 2, several times a week; 3, several times a month;

4, once or twice a month; and 5, not at all in the past month.



and had higher levels of depressive
symptoms, and almost all had antipsy-
chotic medications prescribed, which
would have impaired their glucose con-
trol. Patients with schizophrenia also
had less diabetes education and less di-
abetes knowledge than those without a
mental illness. Further research must
assess the consistency and significance
of these diverse influences on HbA1c
levels in these populations. Although
space precludes full discussion of these
differences here, our study is the first to
describe the clinical characteristics and
service use of a large cohort of persons
with mental illness who have a long-
standing diagnosis of diabetes.

Nevertheless, it is important to note
that we found no evidence that pa-
tients with schizophrenia had worse
diabetes outcomes than those without
a severe mental illness. These findings
underscore the fact that the patients

with schizophrenia were not specifi-
cally disadvantaged in their glucose
control and that these patients had
more strengths in medical self-care
than has previously been noted. Per-
sons with schizophrenia are frequently
regarded as incapable of participating
in their medical care, and this assump-
tion was not supported by our data.
Patients with schizophrenia who re-
ceive regular mental health care may
have skills in managing diabetes that
are related to their experience in man-
aging their psychiatric disorder.

Direct comparison of patients with
schizophrenia and those with mood
disorders did not yield evidence of dif-
ferences in HbA1c values, although the
patients with mood disorders were
slightly older, more likely to be obese,
and more likely to be depressed. Co-
morbid depression has been associat-
ed with poorer glycemic control

among persons with diabetes (33). On
the other hand, the patients with
mood disorders in our study also had
certain characteristics that would be
expected to be associated with re-
duced HbA1c values. Fewer of the pa-
tients with mood disorders were re-
ceiving antipsychotic medications,
they were more likely to be Caucasian,
and they had more diabetes knowl-
edge. It is possible that these conflict-
ing influences balanced each other out
in comparisons of the two groups of
patients with mental illness that were
sampled from the same clinics. Here
the comparison is not subject to the
potential sampling bias involved in
comparing the schizophrenia and
non–mentally ill groups.

Patients for whom olanzapine was
prescribed had higher HbA1c values
than those for whom other antipsy-
chotic medications were prescribed.
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Glycosylated hemoglobin (HbA1c) levels among patients with schizophrenia, patients with major mood disorders, and patients
without a serious mental illnessa

Unadjusted 
model (N=293) Model Ab (N=281) Model Bc (N=252)

Analysis or variable Beta t p Beta t p Beta t p

Diagnosis comparison
No serious mental illness versus schizophrenia .81 2.49 .01 1.2 3.43 <.001 1.3 3.61 <.001
Major mood disorder versus schizophrenia .04 .12 .91 .24 .69 .49 .28 .77 .44

Demographic and health-related variables
Age –.032 –1.92 .056 –.025 –1.45 .15
Male gender –.13 –.47 .64 –.022 –.077 .94
Caucasian race –.83 –2.95 .0035 –.74 –2.4 .017
Educational level of at least high school .21 .7 .48 .23 .72 .47
Duration of diabetes .037 2.19 .029 .037 2.12 .035
Body mass index .018 .97 .33 .013 .66 .51
Current smoker .15 .55 .58 –.027 –.094 .93
Current hypertension –.49 –1.39 .17 –.52 –1.34 .18
Hypoglycemic medication prescribed 1.79 4.33 <.001 — — —
Diabetes knowledge test score –.003 –.33 .74 –.009 –1.02 .31
Receipt of diabetes education in the past

six months –.058 –.21 .83 .18 .62 .54
Adherence to diet –.005 –1.15 .25 –.004 –.85 .39
Adherence to exercise –.004 –1.06 .29 –.003 –.67 .5
Number of outpatient visits for diabetes in

the past six months .032 1.1 .27 .081 2.01 .046
Colorado Symptom Indexc depression score –.15 –1.27 .2 –.19 –1.51 .13
Adherence to hypoglycemic medication — — — –.025 –3.04 .003

Adjusted mean±SE HbA1c values
Schizophreniad 7.83±.23 7.58±.23 7.73±.25
No serious mental illness 8.64±.23 8.78±.24 9.03±.25
Major mood disorder 7.87±.23 7.82±.24 8±.25

a Overall model: F=3.95, df=2, 290, p=.02 for the unadjusted model; F=3.41, df=17, 263, p<.001 for model A; and F=3.09, df=17, 234, p<.001 for model B
b For t test of the coefficient beta, df=263
c For t test of the coefficient beta, df=234
d Significantly lower in the schizophrenia group than in the group without a serious mental illness (p values correspond to those in row 1)



This finding is consistent with other
reports of glucose dysregulation asso-
ciated with olanzapine (20–23) as well
as the Food and Drug Administration’s
recent mandate that product labeling
for all second-generation antipsy-
chotics contain warnings about hyper-
glycemia and diabetes. However, ours
is the first study to examine the influ-
ence of antipsychotic medications on
diabetes outcomes among persons
with a diagnosis of type 2 diabetes.
Our study sample has an average dura-
tion of diabetes of 8.6±7.9 years. Al-
though preliminary, these results have
significant implications for prescribing
decisions about antipsychotic medica-
tions and underscore the need for cli-
nicians to conduct careful risk-benefit
analyses when making medication
choices. This finding must also be con-
sidered in light of the fact that the
study was cross-sectional, that we do
not know the length of time over
which antipsychotic medications were
prescribed, and that we do not know
the overall level of adherence. The ef-
fect of antipsychotic medications on
other short-term diabetes outcomes—
for example, lipid abnormalities—as
well as the long-term complications of

diabetes warrants further attention.
The limitations of this study should

be taken into consideration. Selection
bias could account for some of the dif-
ferences we observed. We took meas-
ures to prevent this bias by sampling
from community settings in which the
groups of patients with schizophrenia
or a major mood disorder would likely
be followed had they not developed a
mental disorder. Another potential
limitation is surveillance bias due to
the known risk of glucose dysregula-
tion associated with certain psychiatric
medications. We do not believe that
this possible bias explains our findings,
because there is consistent evidence
that persons with mental illness do not
receive adequate monitoring for med-
ical conditions (45,10).

There are two tensions inherent in
this study. The first is the tension be-
tween the surprising results (the superi-
or outcome of the schizophrenia group)
and the limitations of the sampling. Is
this finding merely a result of sampling,
of “comparing apples and oranges”?
There is no certainty here, and it is nec-
essary to conduct more research. Such
research will be a challenge. In our
study, we would have preferred to draw

our samples of patients with schizo-
phrenia and those without a mental ill-
ness from the same primary care clin-
ics, but this was not feasible given the
typical segmentation of the mental
health and primary care systems.

The second tension is between the
temptation to focus only on the first
tension—the surprising results of the
comparison among the patient
groups—and the temptation to ignore
the other important findings, the valid-
ity of which is less threatened by the
sampling strategy. Examples of impor-
tant findings that could be overlooked
as a result of focusing on the first ten-
sion include the overall poor outcomes
of all groups; the racial differences in
HbA1c; the potential linkage of olanza-
pine with higher HbA1c levels, even
among patients who have had diabetes
for an average of nine years; and the
importance of adherence to diabetes
medication for HbA1c.

This study raises many issues for fu-
ture research. Strategies to enhance
the glycemic control of persons with
diabetes are necessary for those with
schizophrenia as well as for those who
do not have a severe mental illness but
who may have similar socioeconomic
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Glycosylated hemoglobin (HbA1c) levels among patients for whom olanzapine was prescribed and patients for whom other
antipsychotics were prescribeda

Unadjusted 
model (N=128) Model Ab (N=123) Model Bc

Analysis or variable Beta t p Beta t p Beta t p

Diagnosis comparison
Olanzapine versus other antipsychoticsd .77 1.9 .06 .81 1.93 .056 1.09 2.4 .019
Major mood disorder versus schizophrenia .19 .39 .7 .38 .74 .46

Demographic and health-related variables
Age –.035 –1.31 .056 –.026 –.92 .36
Male gender .26 .62 .53 .44 .99 .32
Caucasian race –1.08 –2.41 .018 –1.07 –2.27 .026
Educational level of high school or more .003 .007 .99 –.37 –.75 .46
Duration of diabetes .022 .79 .43 .015 .51 .61
Body mass index –.009 –.31 .76 –.014 –.45 .65
Current smoker .015 .034 .97 –.057 –.13 .9
Current hypertension .032 .06 .95 –.158 –.25 .8
Hypoglycemic medication prescribed 1.56 2.42 .017 — — —
Adherence to hypoglycemic medication — — — –.022 –1.72 .088

Mean±SE HbA1c values
Olanzapinee 8.24±.29 8.2±.31 8.61±.33
Other antipsychotics 7.47±.28 7.39±.3 7.52±.33

a Overall model: F=3.6, df=1, 126, p=.06 for the unadjusted model; F=1.73, df=11, 111, p=.076 for model A; and F=1.54, df=11, 96, p=.13 for model B
b For t test of coefficient beta, df=111
c For t test of coefficient beta, df=96
d Other than clozapine
e For comparison of the two group means, p values correspond to those in row 1.



characteristics. The relationship be-
tween diabetes and schizophrenia de-
mands more extensive investigation.
Future studies should consider follow-
ing cohorts of patients over time to
capture differences in health outcomes
longitudinally. Clinicians should be
aware of the diabetes risk among per-
sons with severe mental illness, should
consider the impact of different med-
ications in treating these patients, and
should monitor glucose levels. ♦
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