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Type 2 diabetes, the sixth lead-
ing cause of death in the Unit-
ed States, affects approxi-

mately 17 million adults (1) and is as-
sociated with annual medical expens-
es exceeding $132 billion (2). Type 2
diabetes is associated with a two- to
fourfold increased risk of major car-
diovascular events. The long-term
cardiovascular and cerebrovascular
complications of type 2 diabetes ac-
count for between 60% and 75% of
deaths from this disease (3). Individu-
als with schizophrenia and other seri-
ous mental illnesses have higher rates
of type 2 diabetes compared with the
general population (4–6), and their
life expectancy is approximately 20%
lower than that of the general popula-
tion (7), with much of the excess mor-
tality attributed to higher rates of car-
diovascular disease (8).

Persons with serious mental illness
have several risk factors and behaviors
that likely influence both intermedi-
ate and long-term diabetes outcomes.
These include a sedentary lifestyle,
obesity, poor diet, and high smoking
rates (9–12) and receipt of second-
generation antipsychotic agents (13).
For example, our previous studies of
diabetes outcomes among persons
with serious mental illnesses (14,15)
found that they had glycosylated he-
moglobin (HbA1c) values that ex-
ceeded those recommended by the
American Diabetes Association (16).
We also found that persons with seri-
ous mental illness and diabetes fell
short of meeting recommended goals
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Objective: The study compared the quality of care for type 2 diabetes
delivered to two groups with type 2 diabetes—adults with serious
mental illness and those with no serious mental illness—in a range of
community-based clinic settings. Methods: Cross-sectional analyses of
medical chart data from 300 patients (201 with serious mental illness
and 99 without serious mental illness) were used to examine indicators
of the quality of care established by the Diabetes Quality Improve-
ment Project. Recommended services assessed included glycosylated
hemoglobin examination, eye and foot examinations, blood pressure
check, and urine and lipid profiles. Self-report data were used to com-
pare receipt of provider-delivered diabetes education and receipt of
cues regarding self-management of diabetes for the two study groups.
Results: Evidence of lower quality of diabetes care was found for per-
sons with serious mental illness as reflected by their receipt of fewer
recommended services and less education about diabetes, compared
with those without serious mental illness. Although participants with
serious mental illness were less likely to receive cues from providers
regarding the need for glucose self-monitoring, they were as likely as
those without serious mental illness to receive cues regarding diet and
medication adherence. Conclusions: Although participants with seri-
ous mental illness received some services that are indicated in quality-
of-care standards for diabetes, they were less likely to receive the full
complement of recommended services and care support, suggesting
that more effort may be required to provide optimal diabetes care to
these vulnerable patients. (Psychiatric Services 58:536–543, 2007)
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for cholesterol levels and adequate
blood pressure control (15).

Although the burden of diabetes
can be reduced by receipt of regular
medical care, the quality of diabetes
care remains suboptimal for the gen-
eral population (15). Previous studies
have also documented poor adher-
ence to nationally recommended dia-
betes quality-of-care measures for
several subpopulations, including eld-
erly persons, economically disadvan-
taged persons, ethnic minority
groups, and persons from rural areas
(17). However, less is known about
the quality of diabetes care provided
to persons with serious mental illness.

Four published studies that have
limited generalizability have exam-
ined the quality of diabetes care for
persons with serious mental illness
(17–20). Three were conducted in the
Department of Veterans Affairs (VA),
which has an integrated somatic and
psychiatric health care system that is
not reflective of other less integrated
community-based systems. The first
of these studies compared the quality
of diabetes care received by veterans
with a wide range of mental disorders
and by veterans without mental disor-
ders (18). It found that although indi-
cators of quality were higher than na-
tional benchmarks for both groups,
veterans with mental disorders (par-
ticularly substance use disorders)
were less likely to receive recom-
mended retinal and foot examina-
tions. However, the authors did not
find consistent evidence that patients
with a serious psychiatric illness (ma-
jor affective, psychotic, or posttrau-
matic stress disorders) were at greater
risk of poorer quality of diabetes care.

The second study also compared
the quality of diabetes care among
veterans with and without mental
health conditions (19). Failure to
meet diabetes performance meas-
ures, including HbA1c testing, retinal
eye examination, and cholesterol test-
ing, was more common among pa-
tients with mental health conditions.
Results from this study showed dis-
parities in quality of care after case-
mix adjustment; disparities were
more pronounced among those with
specific conditions, including psy-
chotic disorders, bipolar illness, sub-
stance use disorders, and personality

disorders. This study also found that
veterans with mental illnesses were
more likely to evidence poor glycemic
and lipemic control.

The third and most recent study,
drawing on large national samples of
VA patients who had diabetes and a
serious mental illness and patients
who had diabetes but no diagnosis of
mental illness, found that both groups
were equally likely to have their
HbA1c, low-density lipoproteins, and
cholesterol measured (20). Notably,
patients with serious mental illness
had more primary care and medical
specialty visits and made more multi-
clinic visits, including visits to both
primary care and mental health ser-
vices on the same day, than those
without mental illness, leading the
authors to conclude that the absence
of differences in the quality of dia-
betes care observed between groups
was likely attributable to increased
levels of contact that were made read-
ily available within an integrated
medical and mental health service
system such as that of the VA.

The single study that focused on
non-VA community-based delivery of
care was a retrospective analysis of ad-
ministrative claims data from Blue
Cross/Blue Shield of Iowa comparing
diabetes care for adults with and with-
out mental disorders (17). Although
persons with a coexisting mental dis-
order had greater numbers of dia-
betes-related medical visits than par-
ticipants without mental conditions,
they were less likely to have received
HbA1c and cholesterol testing. Re-
ceipt of a dilated-eye examination and
urine protein test, however, were sim-
ilar for both groups. Overall quality of
diabetes care for both groups was
poor, with few patients (less than 6%)
in either group receiving care that ad-
hered to all guidelines of the Ameri-
can Diabetes Association. Although
this study included a more heteroge-
neous sampling of service systems
than the VA-based studies, it relied on
claims data, which is often limited by
undercoding of mental disorders. In
addition, this study focused only on
individuals with private insurance and
was conducted only in Iowa, which is
a racially homogeneous state.

In the study reported here, we com-
pared the quality of processes of care

for type 2 diabetes delivered to adults
with serious mental illness and co-oc-
curring type 2 diabetes and to patients
with type 2 diabetes and no serious
mental illness. The patients were re-
ceiving care in a range of community-
based clinic settings. Unlike the stud-
ies described above, which relied on
large administrative databases, our
study used individual review of med-
ical chart data as its primary source of
data. Although both methods have
limitations (21), there is evidence to
suggest that chart review data are as
reliable as data abstracted from ad-
ministrative sources (22,23). We relied
primarily on the quality-of-care
processes referenced in the Diabetes
Quality Improvement Project (DQIP)
(24). The American Diabetes Associa-
tion and the National Committee for
Quality Assurance, as well as other or-
ganizations, developed the DQIP to
provide a comprehensive set of per-
formance measures for diabetes care.

Although the DQIP includes quali-
ty-of-care measures related to both
processes of care and immediate out-
comes, we focused on processes of
care; our previous work already docu-
mented the extent of poor intermedi-
ate outcomes of diabetes care among
our study participants (14,15). We ac-
knowledge that a host of patient,
provider, and environmental factors
likely contributed to the poor inter-
mediate disease outcomes reported.
However, our intention was to exam-
ine the important role of service de-
livery in affecting the quality of care
of patients with serious mental illness
and type 2 diabetes. Additionally, we
compared the two groups on self-re-
ported receipt of provider-delivered
diabetes education, an additional
quality-of-care indicator that is being
field tested as a part of the DQIP. Fi-
nally, we compared the groups on
self-reports of receipt of diabetes self-
care cues from providers. We hypoth-
esized that persons with serious men-
tal illness would receive poorer quali-
ty of diabetes care than those without
serious mental illness.

Methods
Study setting and sample
Data were collected as part of a cross-
sectional study of 300 nongeriatric
adult patients with a current diagnosis
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of type 2 diabetes in their medical or
psychiatric records. A total of 201 par-
ticipants had a serious mental illness
(100 had schizophrenia and 101 had a
major mood disorder), and 99 had no
serious mental illness. Participants
with serious mental illness were re-
cruited from six public and private
outpatient mental health clinics in ur-
ban and suburban communities across
the Baltimore metropolitan area. The
sample represented a broad range of
individuals receiving psychiatric ser-
vices for serious mental illness. Seri-
ous mental illness diagnoses were ob-
tained from the psychiatric chart.

Participants without serious mental
illness were recruited from three pri-
mary care clinics located near the
psychiatric clinics in order to identify
patients who had demographic char-
acteristics similar to those of the par-
ticipants with serious mental illness.
To reach this goal, all patients with a
diagnosis of type 2 diabetes were
identified from appointment logs.
Primary care providers next asked po-
tential participants whether they
were willing for to be screened for
study eligibility by research staff. On
the basis of this screening procedure,
those who had received any treat-
ment for a psychiatric disorder within
the past year, including antidepres-
sant medication, were excluded.

One-fourth of the total sample
from each group consisted of veterans
recruited from the Baltimore VA
Medical Center. Additional details re-
garding the recruitment and descrip-
tion of participants have been pub-
lished elsewhere (14). The institu-
tional review boards of the University
of Maryland School of Medicine and
of each participating facility approved
the study.

Although diabetes care was provid-
ed to study participants in more than
50 medical settings, the majority of
care was delivered in a small number
of similar hospital- and community-
based primary care clinics. Specifical-
ly, 73% of the sample (N=220) re-
ceived diabetes care in this type of
setting. By design, virtually all pa-
tients in the group that did not have
serious mental illness (96 of 99) re-
ceived care from this type of primary
care clinic, as did 62% (N=124) of the
group with serious mental illness. The

remaining 80 patients (27%) received
diabetes care either at specialty set-
tings (13 patients), from private
providers (36 patients), from psychi-
atric providers (nine patients), in
emergency departments (17 pa-
tients), or at unclassifiable sites (five
patients).

Procedure
After receiving a full description of
the study and providing written in-
formed consent, each participant met
with research staff for a 2.5-hour as-
sessment. Assessments were conduct-
ed between September 1, 1999, and
September 30, 2002. Participants
signed a medical release of informa-
tion form to allow access to their
medical records that contained infor-
mation on their diabetes care for the
year preceding the research assess-
ment. In all, charts for 270 patients
(90% of the total sample) were re-
viewed. Of the 30 missing charts, 21
were for those with serious mental ill-
ness and nine were for those without
serious mental illness. On-site chart
reviews were conducted at the VA
and the university outpatient primary
care clinic. For the other sites, photo-
copies of medical records were sent
to us in response to written requests.

Measures
Quality-of-care indicators. Medical
chart records were reviewed to deter-
mine whether in the past year partic-
ipants received six services recom-
mended by the DQIP (24): HbA1c
testing, retinal eye examination, foot
examination, blood pressure meas-
urement, urine protein testing, and
lipid assessment. We also created two
summary variables: whether all six
performance measures were met and
the total number of performance
measures met. If it was not possible to
determine whether a quality-of-care
criterion was met, it was coded as
missing and not included in calculat-
ing whether the performance meas-
ure was met. The extent of missing
data across the quality-of-care criteria
ranged from 12% to 14%. Approxi-
mately 10% of the records were rated
by two raters, with greater than 90%
agreement across raters.

Education and cues. Participants
provided self-reports of receipt of any

form of diabetes education during the
past six months, as described in DQIP
field tests (24). Cues to diabetes care
were derived from specific questions
about whether health care workers re-
minded them to adhere to diet, exer-
cise, medication, and glucose-moni-
toring recommendations—for exam-
ple, “In the past month, have any of
your health care workers reminded
you to check your (sugar) blood glu-
cose?” Only participants reporting
current cigarette use were asked if
they received tobacco counseling.

Statistical analyses
Demographic and clinical character-
istics of patients with and without se-
rious mental illness were compared
by using Pearson chi square tests for
categorical variables, independent t
tests for normally distributed contin-
uous variables, and Wilcoxon two-
sample tests for skewed continuous
variables. Next, for each of the quali-
ty-of-care indicators, we calculated
the percentage of patients with chart-
documented receipt of the service
within the past year. Multiple logistic
regression models that controlled for
age, gender, race, education, duration
of diabetes, and current use of insulin
were used to compare the six indica-
tors of quality of diabetes care be-
tween patients with and without seri-
ous mental illness.

Because the recruitment strategy
used for the parent study was not de-
signed with regard to locus of dia-
betes care, our analyses for this study
were conducted first for the full sam-
ple (N=300) and then again only for
those receiving care in similar pri-
mary care hospital- and community-
based clinics (N=220). Multiple re-
gression models were used to com-
pare the quality-of-care index vari-
able between groups with use of the
same covariates listed above. The
same series of multiple logistic re-
gression analyses were used to com-
pare receipt of diabetes education
and cues in both the full and restrict-
ed samples.

Results
Sample description
In the full sample, persons with seri-
ous mental illness did not differ from
those without mental illness in gender
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or education. However, as Table 1
shows, the former group was younger
(difference in mean age of three
years) and more likely to be Caucasian
(49% compared with 31%; p=.005).
Although HbA1c values for both
groups exceeded those recommended
by the American Diabetes Association
(16), the group with serious mental ill-
ness had significantly lower HbA1c
values, as previously reported (14).
However, no differences were found
between groups in length of time
since diabetes diagnosis, proportion
receiving insulin, and numbers of dia-
betes-related outpatient visits in the
past six months. Rates of current
smoking were significantly higher in
the group with serious mental illness
(53% compared with 34%).

For the restricted sample of 220
patients who were receiving services
in hospital- and community-based
primary care clinics, the group with
serious mental illness was also
younger (difference in mean age of
2.5 years) but not significantly differ-
ent from the group without mental ill-
ness on any other patient or service
variables. For this restricted-sample
analysis, rates of smoking were also
significantly higher in the group with
serious mental illness (55% compared
with 34%).

Quality of processes 
of diabetes care
For the full sample, the group with
serious mental illness received signif-
icantly fewer of the six recommended

services than did the comparison
group. As shown in Table 2, persons
with serious mental illness in the full
sample were also less likely to meet
all six performance measures (56%
compared with 77%) and less likely to
meet recommended performance
measures regarding receipt of a reti-
nal examination (80% compared with
94%) and lipid profile analysis (77%
compared with 93%).

In the restricted sample patients
with serious mental illness also re-
ceived significantly fewer of the six
recommended services and were less
likely to meet all six performance
measures (60% compared with 79%).
Regarding specific performance
measures, the restricted serious men-
tal illness group was significantly less

TTaabbllee  11

Characteristics of patients with type 2 diabetes with and without serious mental illness who were receiving diabetes care in
community-based clinicsa

Serious mental illness No serious mental illness

Total Total Test
Characteristic N N % N N % statistic df p

Age (M±SD years)
Full sample 201 50.1±8.7 99 53.1±8.9 t=–2.82 298 .005
Restricted sample 124 50.6±8.1 96 53.1±9.0 t=–2.12 218 .035

Male
Full sample 201 97 48 99 52 53 χ2=.33 1 .567
Restricted sample 124 65 52 96 50 52 χ2<.01 1 1.000

Caucasian
Full sample 201 99 49 99 31 31 χ2=7.98 1 .005
Restricted sample 124 56 45 96 56 32 χ2=3.23 1 .072

High school graduate
Full sample 201 133 66 99 66 67 χ2<.01 1 1.000
Restricted sample 124 83 67 96 65 68 χ2<.01 1 1.000

Glycosylated hemoglobin (HbA1c)
(M±SD percent)b

Full sample 197 7.9±2.2 96 8.6±2.4 t=–2.81 291 .005
Restricted sample 120 8.0±2.3 93 8.6±2.4 t=–1.90 211 .058

Time since diagnosis
(M±SD years)

Full sample 195 8.4±8.2 99 7.4±7.3 t=1.05 292 .294
Restricted sample 121 8.5±8.0 96 7.5±7.4 t=.91 215 .364

Taking insulin
Full sample 201 54 27 99 26 26 χ2<.01 1 1.000
Restricted sample 124 30 24 96 24 25 χ2<.01 1 1.000

Outpatient visits for diabetes in the past
6 months (self-report) (M±SD visits)c

Full sample 177 3.7±5.3 95 3.2±2.7 z=.75 .453
Restricted sample 109 3.8±5.8 92 3.2±2.8 z=1.05 .293

Current smoker
Full sample 201 107 53 99 34 34 χ2=8.76 1 .003
Restricted sample 124 68 55 96 33 34 χ2=8.32 1 .004

a The full sample consisted of 300 patients who received care in more than 50 medical settings. The restricted sample (N=220) refers to the subset of
patients who received care in similar hospital- and community-based primary care clinics.

b The American Diabetes Association recommends HbA1c values of <7% for patients with diabetes (16).
c Among those who used diabetes outpatient service in the past six months
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likely than those without mental ill-
ness to meet performance measures
regarding receipt of a retinal eye ex-
amination (83% compared with 95%)
and a lipid assessment (80% com-
pared with 94%)

Diabetes education and cues
For both the full and restricted sam-
ples, patients with serious mental ill-
nesses were significantly less likely to
meet DQIP field-tested performance
measures for receipt of any type of di-
abetes education, including any of-
fered in either a written or a more in-
formal format (Table 3). However,
current smokers with serious mental
illness in both sets of analyses were
significantly more likely to meet the
performance measures for tobacco
counseling. Analyses for both the full
and restricted samples indicated that

those with serious mental illness were
less likely to receive cues from
providers about glucose monitoring.
No differences between the groups
were found in receipt of cues from
providers about adherence to diet, ex-
ercise, and medication.

Discussion
The results of this investigation repli-
cated those of previous studies sug-
gesting that persons with serious
mental illness and type 2 diabetes re-
ceive poorer quality of diabetes care
than persons with type 2 diabetes
who do not have mental illness
(17,19). However, the study differed
from two of the VA-based studies
(18,20), which found no differences
between those with and without seri-
ous mental illness. Unlike these two
studies, which were conducted in a

health care system in which psychi-
atric and somatic medical services are
integrated, our study extends previ-
ous findings by focusing on a more
demographically heterogeneous sam-
ple of patients and on care received in
community primary care settings.

The disparity in quality of diabetes
care between groups was most promi-
nent in terms of the likelihood of
meeting the full set of performance
measures related to care processes
and the likelihood of receiving educa-
tion about diabetes. The disparities
were found for both the full sample
and for the restricted sample that re-
ceived care in similar hospital- and
community-based primary care clin-
ics. Notably, the performance meas-
ure that was more frequently met
among patients in the serious mental
illness group—receipt of smoking
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TTaabbllee  22

Quality of care provided to patients with type 2 diabetes with and without serious mental illness who were receiving 
diabetes care in community-based clinicsa

Serious mental illness No serious mental illness
Statistical 95% CI

Indicator Total N % Total N % testb or df p

Glycosylated hemoglobin
(HbA1c) examination

Full sample 175 155 89 90 87 97 AOR=.29 .08–1.02 .053
Restricted samplec 118 107 91 88 86 98 AOR=.24 .05–1.14 .073

Eye examinationd

Full sample 170 136 80 89 84 94 AOR=.26 .09–.70 .008
Restricted sample 118 98 83 87 83 95 AOR=.24 .08–.75 .014

Foot examinatione

Full sample 171 148 87 90 85 94 AOR=.36 .13–1.02 .053
Restricted sample 117 104 89 88 83 94 AOR=.41 .13–1.29 .128

Blood pressure checkd

Full sample 172 163 95 90 88 98 AOR=.38 .08–1.86 .232
Restricted samplec 117 114 97 88 87 99 AOR=.38 .04–4.14 .429

Urine profiled

Full sample 172 135 79 89 79 89 AOR=.49 .22–1.06 .069
Restricted sample 117 96 82 87 79 91 AOR=.48 .20–1.18 .109

Lipid profiled

Full sample 171 132 77 89 83 93 AOR=.26 .10–.66 .004
Restricted sample 115 93 80 87 82 94 AOR=.27 .10–.77 .014

Index of above 6 items
Full sample 162 5.0±1.5 88 5.7±0.8 F=10.65 df=1, 238 .001
Restricted sample 114 5.2±1.3 86 5.7±0.7 F=9.83 df=1, 189 .002

Percentage who received all 6
Full sample 162 90 56 88 68 77 AOR=.37 .20–.68 <.001
Restricted sample 114 68 60 86 68 79 AOR=.39 .20–.76 .005

a The full sample consisted of 300 patients who received care in more than 50 medical settings. The restricted sample (N=220) refers to the subset of
patients who received care in similar hospital- and community-based primary care clinics. Thirty charts were not available for review (21 for the group
with serious mental illness and none for the other group). The denominators for calculating percentages excluded patients for whom data were miss-
ing. For the index item, the denominators included patients for whom there was a yes or no answer for all six performance indicators.

b The adjusted odds ratio (AOR) controlled for age, gender, race, education, duration of diabetes, and current use of insulin.
c Because of quasi-complete separation of data points, the variable “use of insulin” was excluded from the model for the restricted sample.
d Diabetes Quality Improvement Project (DQIP) performance indicator
e DQIP performance indicator currently being field tested  
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cessation counseling—was likely a re-
sponse to the markedly higher rates
of smoking in this group and may re-
flect greater sensitivity among
providers to smoking rates for those
with serious mental illness.

Overall, our findings suggest that
although limited access to care may
be problematic for some persons with
serious mental illness (25–28), even
patients with documented access to
care and receipt of diabetes services,
such as those in our study, may re-
ceive poorer quality of care than
those without serious mental illness
who also have such access.

Our previous study of patients in
this sample found that those with se-
rious mental illness were less likely
than diabetes patients without serious
mental illness to be prescribed cho-
lesterol-lowering statin medications,
angiotensin-converting enzyme in-
hibitors, and angiotensin receptor–

blocking agents, which are treatments
demonstrated to reduce cardiovascu-
lar events among patients with dia-
betes, reflecting less aggressive treat-
ment for cardiovascular risk in the
group with mental illness. In that
study, we also observed that those
with serious mental illness fell short
of meeting goals recommended by
the American Diabetes Association
for cholesterol levels and adequate
blood pressure control (15). Our find-
ing in the study reported here that
persons with serious mental illness
were also less likely than those with-
out mental illness to receive recom-
mended annual lipid testing parallels
our previous findings and raises seri-
ous concerns given this population’s
known elevated risks of morbidity and
mortality related to cardiovascular
disease (8).

Moreover, recent findings of an
analysis of baseline data from partici-

pants in the Clinical Antipsychotic
Trials of Intervention Effectiveness
(CATIE) study echo these concerns
by suggesting that suboptimal man-
agement of cardiovascular risk ex-
tends well beyond patients with seri-
ous mental illnesses and a co-occur-
ring diagnosis of diabetes. Specifical-
ly, Nasrallah and colleagues (29) re-
ported that among CATIE partici-
pants with elevated fasting lipid lev-
els, 88% were not receiving lipid-low-
ering medications and of those meet-
ing criteria for hypertension, 62%
were not receiving any hypertensive
medications.

Because antipsychotic medications
are an important component in the
management of many serious mental
illnesses, and given the fact that the
increased use of second-generation
antipsychotic medications has been
associated with reports of dramatic
weight gain and derangements in
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TTaabbllee  33

Diabetes education and cues provided to patients with type 2 diabetes with and without serious mental illness who were 
receiving diabetes care in community-based clinicsa

Serious mental illness No serious mental illness

Indicator Total N % Total N % AORb 95% CI p

Any educationc

Full sample 201 96 48 98 70 71 .36 .21–.64 <.001
Restricted sample 124 60 48 95 68 72 .37 .20–.68 .001

Written educationc

Full sample 200 58 29 97 63 55 .34 .20–.58 <.001
Restricted sample 124 35 28 94 51 54 .34 .19–.62 <.001

Informal educationc

Full sample 201 73 36 96 51 53 .49 .29–.82 .007
Restricted sample 124 46 37 93 50 54 .50 .28–.89 .019

Tobacco counselingc,d

Full sample 104 42 40 34 7 21 3.08 1.16–8.15 .024
Restricted sample 67 30 45 33 7 21 3.62 1.21–10.85 .022

Provider cue about diet
Full sample 201 104 52 98 59 60 .75 .45–1.26 .270
Restricted sample 124 63 51 95 57 60 .67 .38–1.18 .165

Provider cue about exercise
Full sample 201 91 45 98 52 53 .78 .46–1.29 .330
Restricted sample 124 53 43 95 50 53 .69 .40–1.22 .203

Provider cue about medication
Full sample 201 76 38 98 42 43 .88 .52–1.49 .623
Restricted sample 124 42 34 95 41 43 .69 .39–1.25 .221

Provider cue about glucose
monitoring

Full sample 201 81 40 98 54 55 .56 .33–.94 .029
Restricted sample 124 49 40 95 53 56 .51 .29–.91 .022

a The full sample consisted of 300 patients who received care in more than 50 medical settings. The restricted sample (N=220) refers to the subset of
patients who received care in similar hospital- and community-based primary care clinics.

b The adjusted odds ratio (AOR) controlled for age, gender, race, education, duration of diabetes, and current use of insulin.
c Diabetes Quality Improvement Project (DQIP) performance indicator currently being field tested 
d Calculated only among current smokers
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both glucose and lipids (13,30–32),
the American Diabetes Association,
the American Psychiatric Association,
the American Association of Clinical
Endocrinologists, and the North
American Association for the Study of
Obesity convened and released a con-
sensus statement calling for careful
baseline and follow-up monitoring of
weight, body mass index, waist cir-
cumference, blood pressure, fasting
plasma glucose, and fasting lipid pro-
files for individuals receiving antipsy-
chotic medications (30). The results
from both the recent CATIE study
(29) and our own work emphasize the
need for increased monitoring and
treatment of cardiovascular risk fac-
tors among this vulnerable population
and perhaps even suggest adoption of
more aggressive monitoring than is
currently recommended in the con-
sensus statement.

The reasons for the differences in
quality of care between patients with
and without serious mental illness
are not known with certainty. Hy-
potheses regarding variables at the
patient, provider, and system levels
are plausible. Although we did not
aim to test mechanisms of poorer
quality of care, our study provides
clues to possible causes. In keeping
with previous studies showing that
poor communication skills compro-
mise the quality of medical care
(28,33,34), our findings suggest that
the problem may partly reside in the
provider-patient interaction. We
have previously reported that the pa-
tients with serious mental illness in
our sample had significantly lower
ratings of knowledge of diabetes and
scored more poorly on a brief rating
of neuropsychological functioning
(35). It is probable that patients with
serious mental illness require more
time and attention to solicit their co-
operation and understanding in the
provision of optimal diabetes care.
These greater needs are clearly not
being met, because we found that pa-
tients with serious mental illness
were less likely than patients without
serious mental illness to receive dia-
betes education and to receive cues
from providers regarding the need
for glucose self-management. As sug-
gested by O’Day and colleagues (36)
in a recent qualitative study of per-

ceived barriers to obtaining medical
services among persons with psychi-
atric disabilities, these unmet needs
may reflect primary care physicians’
lack of knowledge about psychiatric
illness and psychotropic medications.
As others have noted, the possibility
of discrimination or stigma on the
part of medical providers toward
people with serious mental illness
may further contribute to the dispar-
ities in service receipt (37,38).

It should be noted that we did not
analyze the data to determine
whether quality of care was associat-
ed with psychiatric diagnosis. Al-
though we considered this, we made
an a priori decision to restrict our
quality-of-care analyses to differences
between those with and without men-
tal illness. This decision was informed
by the similarities across the two psy-
chiatric groups in both diabetes ill-
ness outcomes (for example, similar
HbA1c values and similar odds of
meeting criteria for the metabolic
syndrome) and diabetes service use
patterns (for example, equivalent re-
ceipt of diabetes and other medical
services, including receipt of choles-
terol-lowering statin medications) re-
ported in our first two published
studies (14,15). Our decision was fur-
ther supported by our review of the
literature showing that disparities in
quality of diabetes care between
those with and without mental illness-
es are evident across a wide range of
mental disorders (18,19). Although
some antipsychotic agents have been
associated with negative metabolic ef-
fects (13,31,32), we also did not ana-
lyze the data to determine whether
quality of care was associated with re-
ceipt of a particular psychotropic
medication. We made this decision
because medication would likely be
confounded with diagnosis and be-
cause such an analysis would be fur-
ther precluded by the fact that our
group without mental illness, by defi-
nition, was not receiving antipsychot-
ic medication.

The implications of this study are
best understood by appreciating both
the adequacies and the deficiencies of
diabetes care provided to persons
with serious mental illness. On the
one hand, the diabetes care of per-
sons with serious mental illness fell

short of that without serious mental
illness, and deficiencies in monitoring
of diabetes status and complications
and education should clearly be
remedied. On the other hand, a ma-
jority of patients received most of the
required services, and of the six re-
quired services, patients with serious
mental illness received a mean of
about five. It is not unreasonable,
then, to propose that at least for this
more stable subpopulation of persons
with serious mental illness, it seems
sensible to build on the strengths of
the current system by educating pri-
mary care providers, patients with se-
rious mental illness, and mental
health providers to promote more
complete and high-quality diabetes
care. It is also important to better in-
tegrate mental health and diabetes
services as such efforts would likely
result in improved quality outcomes.

Our study has several limitations.
Our sampling strategy resulted in a
somewhat different pattern of care in
the sites in which patients with and
without serious mental illness re-
ceived diabetes services, although we
attempted to adjust for this potential
confound by conducting analyses for
the limited sample of patients receiv-
ing care in similar treatment settings.
Further, we relied on self-report of
receipt of education and self-care
cues, and we relied on chart records
for receipt of other services. It is not
possible for us to estimate the error
associated with our reliance on chart
records, but we have no evidence that
the error would favor either of the
groups (with or without serious men-
tal illness). Strengths of the study in-
clude the representativeness and het-
erogeneity of the patient populations,
the breadth of diabetes services eval-
uated, the range of providers from
which patients received their diabetes
care, and our use of data that extend-
ed beyond administrative claims.

Conclusions
The increased risk of type 2 diabetes
and its prevalence among persons
with serious mental illness underlines
the importance of carefully evaluat-
ing the quality of somatic care that
such patients receive in typical pri-
mary care settings. Future studies
could build on the strengths observed
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in the service system by attempting to
educate and empower patients with
serious mental illness and by teaching
them what to expect in their diabetes
care and how to assert their need for
care. Patients with greater deficits in
care or greater illness-related deficits
might require elements of on-site
medical case management.
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