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The purpose of this study was to assess the prevalence and correlates of comorbid diabetes
and Post-Traumatic Stress disorder(PTSD)and potential relationships between PTSD and di-
abetes outcomes. Male patients enrolled in a VA primary care database (N = 73,270) were
classified as having diabetes from pharmacy records (N = 14,438) and grouped into those
with diagnoses of PTSD with depression (N = 649), PTSD-only (N = 480), Depression-only
(N = 1696), Other psychiatric diagnosis (N = 736), or No psychiatric diagnosis (N = 10,877)
based on the Purpose of Visit diagnoses in the medical record. Outcomes included glycemic
control (HbA1c), cholesterol and tryglycerides. Correlates were age, substance use disorder,
other psychiatric diagnosis, number of primary care encounters, and medications. The preva-
lence of comorbid diabetes and PTSD was 8% (n = 1129). Of these, 57% (n = 649) had
comorbid depression. Patients with PTSD and depression had higher rates of substance use
disorder and higher cholesterol and LDL. Patients with depression had poorer glycemic con-
trol. Patients with PTSD and depression weighed more and had higher BMI than patients
with neither diagnosis. Thus, male diabetes patients with PTSD and depression may be vul-
nerable to substance use disorders and to weight/lipid problems that can affect health. De-
pression is a likely contributor to poor glycemic control. Careful screening for mental health
comorbidities is needed for diabetes patients.

KEY WORDS: diabetes mellitus; post-traumatic stress disorder; glycemic control; veterans.

There has been a growing interest in the ef-
fect that co-morbid mental disorders may have on
medical outcomes of patients who have diabetes
(Carnethon et al., 2003; Musselman et al., 2003;
Thomas et al., 2003). Attention has primarily fo-
cused on diabetes and depression, with evidence that
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people who have diabetes are twice as likely to be de-
pressed as people without chronic disease (Anderson
et al., 2001), and that depression is associated with
hyperglycemia, mortality, poorer adherence, greater
complication risk and poorer health behaviors
(Clouse et al., 2003; DeGroot et al., 2001; Egede et al.,
2005; Lin et al., 2004; Lustman et al., 2000). Similarly,
heightened anxiety symptoms have been reported in
40% of diabetes research participants (Peyrot and
Rubin, 1997), and anxiety has been linked to poorer
glycemic control, although conflicting results have
been reported (Anderson et al., 2002).

Post-traumatic stress disorder (PTSD) is a spe-
cific anxiety disorder with an estimated lifetime
prevalence of 7.8–25.8% (Fairbank et al., 1995;
Kessler et al., 1995; Resnick et al. 1993) in the general
population (depending on gender of victim, type of
trauma and study methodology) and of 14.7–30.9%
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in war veteran samples (Centers for Disease Control
Vietnam Experience Study, 1988; Hoge et al., 2004;
Kang et al., 2003; Kang and Hyams, 2005; Kulka et al.,
1990). Although PTSD is often comorbid with other
psychiatric disorders (Davidson et al., 1991; Kessler
et al., 1995; Kulka et al., 1990), a recent review of the
PTSD research literature states that it is “crystal clear
that PTSD stands alone as a unique psychiatric disor-
der. It is not the same as depression, although many
PTSD patients are also depressed, and it is not the
same as the other anxiety disorders, although PTSD
patients frequently also suffer with panic attacks, so-
cial avoidance, and obsessive ruminations” (Sullivan
and Gorman, 2002, p. 463).

PTSD has been linked to poorer overall health
and more somatic symptoms (Baker et al., 1997).
This relationship has been found when outcomes
are subjectively defined through patient self report
(Schnurr and Jankowski, 1999), or more objective
physician ratings (Beckham et al., 1998). In a longi-
tudinal study of war veterans, PTSD was associated
with higher rates of cardiovascular, musculoskeletal,
dermatological and gastrointestinal medical diag-
noses (Schnurr et al., 2000). Similarly, more medical
conditions, higher rates of circulatory and mus-
culoskeletal conditions, and poorer health-related
quality of life were found in VA patients with PTSD,
even after controlling for comorbid depression, panic
and generalized anxiety disorder (Ouimette et al.,
2004).

Diabetes is a disease that may be particularly
vulnerable to an effect of PTSD. From a biomedi-
cal perspective, chronic stress has been linked to en-
docrinological abnormalities such as thyroid function
changes, hormonal changes, HPA (hypothalamic-
pituitary-adrenal) axis dysregulation, which may also
relate to diabetes and insulin resistance (Friedman
and Schnurr, 1995). Also, recent data showing that
PTSD patients have lower cortisol levels, higher
T-cell counts, and lower natural killer cell activity
(Boscarino, 2004; Ironson et al., 1997) suggest a re-
lationship between PTSD and autoimmune diseases.
Type 1 diabetes is an automimmune disease (we do
not know if autoimmunity compromise plays a role
in type 2 diabetes, the focus of this paper). From
a behavioral perspective, PTSD can be related to
the unhealthy lifestyle behaviors that lead to obe-
sity and diabetes, such as smoking, lack of exer-
cise, over-eating and alcohol consumption (Solomon,
1988).

A few studies have also suggested that PTSD
may be a risk factor for diabetes. For example,

Weisberg et al. (2002) found that 37% of a primary
care sample with anxiety disorders met DSM-IV
criteria for PTSD, and these patients had higher rates
of various medical conditions, including diabetes,
than patients with other anxiety disorders. Similarly,
Goodwin and Davidson (2005), drawing on the large
(N = 5877) National Comorbidity Survey dataset
of adults in the community, found that self-reported
diabetes was significantly associated with a higher
likelihood of PTSD. This was true after adjusting
for sociodemographic variables and other mental
disorders. Interestingly, diabetes was not associated
with depression, or any other mental disorder, in
this sample. Frayne et al. (2004) studied a large
(N = 4348) group of female veterans and found
that patients with comorbid PTSD and depression
reported more medical conditions, and much poorer
physical function, than women with depression
alone, and described this as the “greater burden of
medical illness” (p.1306) for women with PTSD.

These studies are limited by the fact that diag-
noses of PTSD and of the medical conditions gener-
ally relied on self-report. For example, Frayne et al.
(2004) classified a subject as having a specific condi-
tion, e.g., depression, if she answered yes to the ques-
tion: “Has a doctor ever told you that you have any
of the following: depression. . .” (p. 1308).

With increasing numbers of veterans now serv-
ing in combat operations, concerns about the men-
tal health effects of this involvement have increased.
Hoge et al. (2004) assessed depression, generalized
anxiety and PTSD (using standardized question-
naires) of four combat infantry units serving in Iraq
or Afghanistan. They found that rates of PTSD were
significantly higher after combat duty, with 9.4%
prevalence before deployment, and 11.5–19.9% after
deployment, and increasing rates were related to in-
creasing exposure to trauma. They argue for the im-
portance of screening for, and treating, PTSD. Given
the links identified earlier between PTSD and health
outcomes, we believe it is important to also assess the
effect of PTSD on physical health.

The purpose of the present study was to answer
the following questions:

1. What is the prevalence of PTSD and co-
morbid diabetes in a large VA sample?

2. What are the medical/behavioral and psycho-
logical correlates of this co-morbidity?

3. Do individuals with co-morbid PTSD and di-
abetes have poorer diabetes-related medical
outcomes?
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RESEARCH DESIGN AND METHODS

Study Population

Participants were selected from a search of
computerized records of all veterans enrolled in
primary care (N = 73,270) who were released
medications between 7/1/03 and 10/01/04 in the VA
Healthcare Network Upstate New York (Veterans
Integrated Service Network 2). The purposes of vis-
its to providers were extracted, including all primary
care providers and psychiatric providers who saw
primary care patients in mental health clinics.

Participants were classified as having diabetes if
their pharmacy records indicated they had been re-
leased insulin or an oral glycemia medication (acar-
bose, acetohexamide, chlorpropamide, glimepiride,
glipizide, glyburide, metformin, miglitol, nateglinide,
pioglitazone, repaglinide, rosiglitazone, tolazamide,
tolbutamide). A total of 14,795 veterans were thus
identified as diabetes patients. Female veterans (N =
357 or 2.4%) were excluded due to their small num-
bers, leaving us with 14,438 male veterans for data
analysis.

Procedures

Data were extracted from the VA’s information
technology system, VISTA, using a data extraction
tool, FILEMAN, by the fourth author (PS). The
following categories of information were culled from
the database: age, glycemic control (measured by
HbA1c, a measure of blood glucose control over
the preceding 2–3 months), cholesterol (total, LDL
and HDL), triglycerides, weight, body mass index
(BMI)), number of primary care visits and released
medication (insulin, other diabetes medications,
psychiatric medications). Data from the most recent
visit was used for each variable. Medical and psychi-
atric diagnoses were based on ICD-9-CM and were
noted by providers as the purpose for a visit. A list of
codes used for each diagnostic category is available
from the second author. The labs and encounter
diagnoses both took place in the same time interval.
The total duration of the psychiatric diagnosis is
unknown, what is known is that the patient was being
treated for the psychiatric problem in the interval.
The primary care encounter occurred (diagnosis
mentioned) between 7/1/03 and 10/1/04. The lab
data was obtained in the 1 year interval ending on
the date of lab data sampling, roughly 10/4/03 to
10/4/04.

All data extracted from the database were de-
identified and this project was approved by the In-
stitutional Review Board of the Syracuse VA Med-
ical Center and met the criteria for exemption from
review by the Institutional Review Board of SUNY
Upstate Medical University.

Statistical Analyses

Patients in four diagnostic groups (PTSD and
depressive disorder, PTSD only, depressive disor-
der only, and neither PTSD nor depressive disor-
der) were compared on medical/behavioral health
and health care utilization variables. Since data col-
lection consisted of a retrospective database re-
view, conclusions drawn from associations between
PTSD/depression and outcomes may have been due
to background confounding characteristics such as
age, substance use and other psychiatric disorders.
Controlling for these confounding variables using
standard multi-way analysis of variance is problem-
atic because much of the shared variance between
PTSD/depression and the outcomes is removed lead-
ing to higher type II errors.

Propensity scores have been observed to reduce
the potential bias inherent in observational stud-
ies where non-random group assignment often oc-
curs (Rosenbaum and Rubin, 1983). The propensity
scores for each subject are equal to the probability of
group membership. This probability was calculated
constructing a multinomial logistic regression model
that included age, substance use, number of primary
care visits and other psychiatric disorders and their
appropriate interaction coefficients. Thus, four co-
variates were condensed into a single scalar variable,
named the propensity score, designated as the covari-
ate in a second statistical model.

Outcomes defined on a continuous scale were
analyzed using analysis of co-variance, whereas bino-
mial logistic regression was utilized for dichotomous
outcomes defined with respect to pre-determined
threshhold or cut-off points (e.g. HbA1c >7%).
These analyses assessed each outcome variable by in-
cluding a factor for group and a covariate defined as
the propensity score. For each statistically significant
outcome variable, a post-hoc analysis was conducted
using Tukey’s (ANCOVA) or Bonferroni’s (logistic
regression) multiple comparison procedure to pre-
serve the experiment-wise type I error rate. All statis-
tical tests of hypotheses were two tailed and assessed
at the 0.05 level of significance.
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RESULTS

Diagnostic Groups

Of the participants defined as having diabetes,
8% (n = 1129) had PTSD diagnoses. Of these pa-
tients, over half (57%; n = 649) had comorbid
depression diagnoses. Also, 12% (n = 1,696) had
depression-only diagnoses and 80% (n = 11,613)
had neither PTSD nor depression diagnoses. Of the
group with no PTSD or depression, 6% (n = 736)
had another psychiatric diagnosis (all ICD-9 psychi-
atric codes were included).

Demographic and Clinical Characteristics

Table I presents unadjusted demographic and
clinical characteristics of the sample. Groups dif-
fered significantly on age, the presence of a sub-
stance use diagnosis, the presence of another psychi-
atric diagnosis (excluding substance use disorders),
and the number of primary care visits during the
study period. PTSD patients were younger than pa-
tients without PTSD; patients with depression-only
were younger than those without depression. While
patients with any psychiatric diagnosis were more
likely to have a substance use disorder diagnosis than
those without a psychiatric diagnosis, those patients
with comorbid PTSD and depression diagnoses had
higher rates of substance use disorder diagnoses than
all other patient groups.

Patients with depression diagnoses were more
likely to be on insulin than those without depression.
Patients with psychiatric diagnoses were more likely
to be on psychotropic medications, and those pa-

tients with comorbid PTSD and depression diagnoses
had the highest proportion of psychotropic medica-
tion use. Because of these significant differences, the
variables of age, presence of a substance use disorder
or psychiatric diagnosis other than PTSD or depres-
sion, and number of primary care visits, were then
used to create the propensity score to control for
their influence on the outcomes of interest.

Medical/Behavioral Factors

Table II presents information on the relation-
ship between diabetes outcomes (HbA1c, choles-
terol, weight, BMI) and PTSD/depression diagnos-
tic groupings, controlling for potential confounding
variables. Each outcome was analyzed as a contin-
uous variable (e.g., range of HbA1c) and as a di-
chotomous variable (e.g., HbA1c >7% as cut-off for
poor glycemic control). Note that superscripts iden-
tify the significant differences that were found. Ad-
justed means and standard errors are presented for
continuous variables, and unadjusted frequency and
proportions for dichotomous variables. For ease of
presentation, adjusted odds ratios are presented, us-
ing the no PTSD/no depression group as the compar-
ison group.

Analyzing HbA1c as a continuous variable, re-
sults show that the depression-only group had higher
HbA1c than the PTSD-only and the neither PTSD-
nor depression groups (p = 0.001). Using an HbA1c
of 7% as the cut-off for good versus poor glycemic
control, we found that, in subjects with PTSD, those
who were also depressed were 48% more likely
to be in poor glycemic control than those who
were not diagnosed with depression (p = 0.023,

Table I. Characteristics According to PTSD and Depression

No Depression and no PTSD

(n = 14,438)

PTSD with
depression (n
= 649)

PTSD without
depression (n
= 480)

Depression
without PTSD
(n = 1696)

With other
psychiatric diagnosis
(n = 736)

Without other
psychiatric diagnosis
(n = 10,877) P-value

Age 59.6 ± 9.3 61.1 ± 9.7 64.3 ± 11.8 66.6 ± 12.2 69.5 ± 10.3 <0.001
Substance use 140 (22) 61 (13) 178 (11) 75 (10) 155 (1) <0.001
Other Psychiatric Diagnoses 294 (45) 133 (27) 532 (31) n/a n/a <0.001
# of primary care encounters 3.7 ± 2.6 3.4 ± 2.2 3.5 ± 2.5 3.3 ± 2.5 2.9 ± 2.9 <0.001
Medications

Insulin 155 (24) 85 (18) 371 (22 109 (15) 1712 (16) <0.001
Psychotropic 393 (61) 203 (42) 851 (50) 275 (37) 932 (9) <0.001

Note. Continuous characteristics are expressed as the mean plus or minus the standard deviation, whereas categorical variables as the sum
followed by the percentage of patients without missing values.
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Table II. Relationship between diabetes outcomes and PTSD/depression diagnoses-Analysis of Covariance (ANCOVA) and logistic
regressions adjusted with propensity scores comparing four groups on diabetes-related outcomes (1 = PTSD with Depression, 2 =

PTSD without Depression, 3 = Depression without PTSD, 4 = No PTSD and no Depression)

(n = 14,438)

PTSD with
depression1 (n =
649)

PTSD without
depression2 (n =
480)

Depression without
PTSD3 (n = 1696)

No PTSD and No
depression4 (n =
11,613) P-value∗

Medical/Behavioral
HbA1c (n = 10,639) 7.5 ± 0.06 7.3 ± 0.07 7.5 ± 0.042,4 7.4 ± 0.02 0.001
> 7% 305 (58) 187 (50) 761 (57) 4442 (53)

1.2 (0.9–1.5)2 0.81 (0.61–1.08) 1.1 (0.93–1.29) Reference 0.023
Cholesterol (n = 11,581) 175 ± 1.73,4 172 ± 1.9 169 ± 1.0 168 ± 0.4 0.001
>135 506 (89) 375 (88) 1194 (83) 7505 (82)

1.45 (0.99–2.11)3 1.39 (0.92–2.08) 0.93 (0.75–1.15) Reference 0.005
LDL mg/dl (n = 11,226) 99.7 ± 1.33,4 98.1 ± 1.5 95.1 ± 0.8 95.7 ± 0.3 0.006
>110 200 (37) 133 (33) 393 (29) 2259 (25)

1.41 (1.09–1.82)3,4 1.23 (0.92–1.65) 1.02 (0.85–1.22) Reference 0.002
HDL mg/dl (n = 11,536) 38.2 ± 0.5 38.2 ± 0.6 37.5 ± 0.34 38.9 ± 0.1 <0.001
≤ 50 75 (13) 55 (13) 171 (12) 1188 (13) 0.445
Triglycerides mg/dl (n =

11,529)
214 ± 7.44 194 ± 8.3 203 ± 4.64 186 ± 1.8 <0.001

>150 350 (62) 240 (56) 820 (57) 4385 (48)
1.45 (1.13–1.86)4 1.22 (0.93–1.59) 1.29 (1.08–1.49)4 Reference <0.001

Weight in lbs (n = 13,650) 222 ± 1.84 217 ± 2.1 218 ± 1.1 215 ± 0.4 0.001
BMI (n = 13,640) 33.3 ± 0.34 32.5 ± 0.3 32.7 ± 0.24 32.2 ± 0.1 <0.001

Note. Continuous outcomes are presented as the adjusted mean plus or minus the standard error. Dichotomous response variables
are represented by the frequency and proportion of patients experiencing a particular characteristic. The adjusted odds ratios with
Bonferroni adjusted 95% confidence intervals are shown for statistically significant (p < 0.05) outcome variables. Odds ratios compare
each group to the reference group defined as no PTSD/no Depression. P-values represent the probability of incorrectly rejecting the null
hypothesis of no difference in adjusted outcomes among the four groups.
Means and odds ratios in each group are adjusted for the propensity score that was calculated from a multi-nomial logistic regression
model (c-stat = 0.747) including age, substance use, other psychiatric disorders and the number of primary care encounters as co-
variates and group as the dependent variable. Significant pair-wise differences are denoted by a superscripted integer ranging from 1 to
4.
The error degrees of freedom used in the calculation of the F-statistic varies from 10,632 to 14,431. The chi-square statistic used to test
the group effect in the logistic regression analysis has 3 degrees of freedom. Sample sizes are dependent on outcome and range from
10,369 to 14,438.

CI = 0.93–1.29). Thus, we conclude that pa-
tients with depression diagnoses had poorer blood
glucose control than patients without depression
diagnoses.

Analyzing lipids as continuous variables, we find
that the PTSD and depression group had higher to-
tal cholesterol (p < 0.001) and LDL (p = 0.006)
values than patients with depression-only, and than
those with neither diagnosis. Using 135 as the cut-
off for total cholesterol, we found that, in subjects
with depression, those who were also diagnosed with
PTSD were 56% more likely to have high choles-
terol than those without PTSD (p = 0.005, CI =
0.99–2.11). Using 110 as the cut-off for LDL val-
ues, in subjects with depression, those who were di-
agnosed with PTSD were 38% more likely to have
high LDL (p = 0.002, CI = 1.09–1.82). Find-
ings for HDL were less convincing as patients with

depression-only had lower HDL values than patients
with neither diagnosis (p < 0.001) and, using 50 as
the cut-off for HDL, there were no significant dif-
ferences between the groups (p = 0.445). Patients
with PTSD and depression diagnoses, and those with
depression-only, had higher triglycerides than pa-
tients with neither diagnosis (p < 0.001). Using 150 as
the cut-off for triglycerides, patients with PTSD and
depression were 69% (p < 0.001, CI = 1.13–1.86),
and those with depression-only were 27% (p < 0.001,
CI = 1.08–1.49), more likely to have high triglyc-
erides than those with no diagnoses.

In addition, patients with PTSD and depression
diagnoses weighed more than patients with neither
diagnosis (p = 0.001). Lastly, patients with PTSD
and depression diagnoses and those with depression-
only had higher BMI values than patients with nei-
ther diagnosis (p < 0.001).
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Effects of Insulin and Psychiatric Medications

We examined the effects of insulin and psychi-
atric medications on the association between group
and medical variables. No significant interactions
were found. Thus, patients on insulin did not differ
from those not on insulin, and patients taking psy-
chotropic medications did not differ from those not
taking psychotropic medications in these analyses.

CONCLUSIONS

This study was designed to take a first step to-
wards better understanding diabetes patients who
have PTSD and identifying potential relationships
between PTSD and diabetes outcomes for a large
sample of male VA patients. We found that a large
number, and significant percentage, of diabetes pa-
tients have comorbid PTSD, suggesting that this is an
important group for further study. Because PTSD is
so often comorbid with depressive disorders (in this
study 57%), it was important to compare groups with
both diagnoses to those with only one to try to shed
light on potentially important relationships.

The findings that the PTSD and depression
group were most likely to have a comorbid substance
abuse disorder, to have another psychiatric diagno-
sis (other than substance abuse, PTSD or depression)
and to have the highest rate of psychotropic medica-
tion use, suggests that PTSD adds a significant ex-
tra burden to the mental health challenges of dia-
betes patients and may specifically increase their risk
of substance abuse. We recognize that patients with
PTSD without comorbid diabetes are at increased
risk of substance abuse and other psychiatric disor-
ders. However, the health implications for diabetes
patients make this a particularly important vulnera-
bility.

When we looked at the relationship of PTSD to
diabetes-related outcomes, some interesting findings
emerged. In terms of glycemic control, depression
appears to be the most relevant variable. PTSD alone
did not relate to poorer glycemic control, nor did
PTSD comorbid with depression significantly change
results. However, in terms of lipids, patients with co-
morbid PTSD and depression had poorer values for
total cholesterol and LDL than patients with depres-
sion alone or neither diagnosis, and higher triglyc-
erides than patients with neither diagnosis. Since the
PTSD-depression group also had higher weight and
BMI, these findings may reflect the impact of this
comorbidity on obesity and eating behavior. As no

differences were found between subjects who took,
or did not take, insulin or psychotropic medications,
there is no evidence that these medications affected
our results.

As a retrospective database review, the study
has limitations. Most significantly, we had to rely on
the diagnostic input and data provided by providers.
Thus, patients were classified as having PTSD be-
cause their providers entered this diagnosis into the
database as the purpose of the visit. In many cases,
these providers were mental health providers, but
in some cases diagnoses were made by primary care
providers. While we believe this is a significant im-
provement over the patient self-reports of diagnoses
used in most previous studies, future research will
need to establish diagnostic accuracy at a higher
level (e.g., use of structured clinical interviews). Also,
while statistically significant differences did emerge,
it is not clear that these differences are clinically sig-
nificant. We assume that our patients had type 2 dia-
betes, as it is unlikely that men with type 1 diabetes
would serve in the military (although type 1 diabetes
might develop in adulthood). However, this is not a
certainty. Also, it is likely that there were individuals
with undiagnosed diabetes, or individuals who had
diabetes that was not being treated with medications,
who were missed. Thus, studies that include direct as-
sessments of diabetes outcomes and comparisons of
type 1 and type 2 diabetic patients who have comor-
bid PTSD would be useful. Finally, our sample was
limited to male veterans who use the VA healthcare
system. Data suggests that these veterans are more
likely to be unemployed and nonwhite, as well as in
poorer health, more functionally limited and have a
lower income than male veterans not using the VA
(Haas and Watts, 2005). Thus, results may not gen-
eralize to other male veterans, to female veterans,
or to PTSD patients whose symptoms relate to non-
combat traumatic incidents. Studies of other patient
groups would also be helpful.

In summary, our data suggests that male dia-
betes patients who have both PTSD and depression
may be especially vulnerable to substance abuse dis-
orders and to weight and lipid problems that could
affect their overall health. Depression emerges,
again, as an important correlate of poor glycemic
control. Future research should include more direct
and stringent assessments of both diabetes (e.g., di-
abetes type and HbA1c through lab measurements)
and psychiatric comorbidities using structured clini-
cal interviews, as well as assessments of the generaliz-
ability of these findings to other patient groups (e.g.,
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women, non-war-trauma patients). In addition, it will
be important to begin to identify the mechanisms by
which PTSD, and other psychiatric comorbidities,
might affect diabetes outcomes. We do not know
if the pathway is biological, hormonal, adherence-
related or through some other yet unidentified path.

Recent evidence suggests that patients with
mental health conditions may receive less intensive
medical care (e.g., no HbA1c tests, no LDL test, no
eye exams) for their diabetes (Frayne et al., 2005).
Our data supports the conclusion that careful screen-
ing of mental health comorbidities is important, and
suggests that these individuals are in greatest need
of high quality care. If these findings are supported
in future research, they might lead to the recommen-
dation that diabetes quality improvement programs
pay particular attention to patients with PTSD and/or
depression, and especially to those dealing with the
medical and behavioral effects of their comorbidity,
as these patients may need enhanced interventions to
improve diabetes outcomes.
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