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Introduction
Depression is prevalent in the diabetes population. A systematic 

meta-analysis by Anderson et al. indicated that the odds of comorbid 
depression doubled for patients with diabetes compared to those 
without it. The prevalence of depression was also significantly higher 
among women than in men with diabetes [1]. A more recent meta-
analysis reported the prevalence of depression in patients with type 2 
diabetes to be 17.6%, compared with 9.8% among control subjects [2].

Although an association exists between depression and 
hyperglycemia, causality is less clear. Studies have shown that reducing 
depression leads to improvement in hemoglobin A1C levels in diabetes 
patients [3]. Likewise, improving HbA1C levels with aggressive 
hypoglycemic pharmacotherapy has been shown to improve depression 
[5,6]. Thus, an improvement in glycemic control or depression 
consequently leads to an improvement in the other. However, the 
reason for this association remains unclear. A meta-analysis has shown 
that patients who are depressed are 3 times more likely to be non-
adherent with treatment compared to their non-depressed counterparts 
[7]. It has become increasingly important to assess patient satisfaction 
as it relates to adherence, and it is unclear what factors influence 
treatment satisfaction. Amongst patients with diabetes, lower treatment 
satisfaction resulted in greater difficulties with adherence to treatment 

[8]. The purpose of this study was to explore the relationship between 
depression, diabetes treatment satisfaction, and health outcomes. 

Materials and Methods
Population

Baseline data on 545 participants was collected as part of a 
randomized National Institute of Diabetes and Digestive and Kidney 
Diseases (NIDDK) funded clinical trial known as the DYNAMIC study 
(Diabetes nurse case management and motivational interviewing for 
change) [9]. Patients eligible for the study were identified based on 
billing data, searching the Penn State Diabetes Registry and subsequent 
chart review from nine Penn State Hershey Medical Center primary 
care offices and three Reading Hospital-affiliated primary care clinics 
that serve a predominantly Hispanic population [10]. Inclusion criteria 
consisted of patients’ age >18 years with poorly controlled type 2 
diabetes or its comorbidities as indicated by one of the following: 
HbA1C >8.5, LDL >130, or blood pressure (BP)>140/90. Patients who 
were pregnant, unable to communicate in English or Spanish, or were 
in nursing homes were excluded from the study. 
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This apparent increased risk of comorbid depression amongst the 
diabetes population can have many worrisome outcomes. Depression 
has been associated with hyperglycemia in patients with both type 1 
and type 2 diabetes in a meta-analysis by Lustman et al. [3]. Comorbid 
depression has also been associated with increased risk of diabetic 
retinopathy, nephropathy, neuropathy, macrovascular complications, 
and sexual dysfunction [4].
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Data collection

Patients completed the Center for Epidemiologic Studies 
Depression (CES-D) questionnaire. The CES-D is a standardized, self 
report questionnaire with a maximum score of 60 points. Higher scores 
indicate greater psychological distress. A score ≥ 16 is indicative of 
clinically significant psychological distress. In the general population it 
would be expected that ~20% of people would record a score ≥ 16 [11].

Clinical data (HbA1C, LDL, BP) were collected through the Penn 
State Diabetes Registry [10]. Chart abstractors were used to ensure that 
all the information was up to date. 

Analysis

Minitab version 15.1.2 (Minitab, Inc., State College, Pennsylvania) 
was used for the analysis. We initially performed univariate analyses on 
all demographic variables (age, gender, race, education level, income, 
and marital status), health outcome variables (BMI, HbA1C, LDL, BP), 
and survey data (CES-D and DTSQ scores). Next, Pearson’s correlation 
coefficient was calculated, searching for relationships between 
demographic variables, health outcomes, and survey data. Pearson’s 
correlation statistics were then calculated comparing CES-D and 
DTSQ in greater detail. To compare categorical variables with health 
outcomes and survey results a one-way ANOVA was used. Depression 
was then looked at as a categorical variable, with CES-D scores ≥ 16 
used to indicate depression. A two-sample T test was used to observe 
differences in health outcomes and survey data between patients who 
were considered depressed and those who did not meet the criteria. 
Finally, a stepwise regression model was used to assess the statistically 
significant relationships between CES-D scores and demographic 
variables, health outcomes, and other survey data, with an alpha-to-
enter of 0.15 and an alpha-to-remove of 0.15. 

Results
The baseline demographics and clinical measures data on a total 

of 545 patients who participated in the study are shown in table 1. 
The majority of the patients were female and middle-aged. Most were 
Caucasian, although there was also a large number of Hispanic/Latino 
patients (n=212, 41%). Most of them reported making less than $35,000 
annually/$3,000 monthly. 

One-third (33%) of the patients had a baseline HbA1C measurement 
of ≤ 7%, indicating good glycemic control. In addition, 42% of patients 
had LDL ≤ 100 mg/dL, 42% had a systolic BP ≤ 130 mmHg, and 70% 
had a diastolic BP ≤ 80 mmHg, all of which are target levels for diabetes 
patients. The study was designed specifically to look at poorly controlled 
patients. As such, only 10 patients (3.9%) were well-controlled in all 
three parameters of HbA1C, LDL, and blood pressure.

HbA1C was lowest in Caucasians (8.1%, p<0.01) and in patients 
who had some form of college degree (8.1%, p<0.01). Conversely, 

HbA1c was highest in Hispanic patients (8.84%, p<0.01) and in those 
with no high school degree (8.85%, p<0.01). CES-D scores were 
significantly lower (indicating lower levels of distress) in Caucasians, 
in patients with some educational degree, in those who reported an 
annual income >$65,000/$66,000, and in those who were married. The 
patient groups that were more likely to be satisfied with their treatment 
included the Hispanic patients, those without a high school degree, and 
those with an annual household income of <$35,000/$36,000.

A total of 186 patients (35.6%) scored ≥ 16 on the CES-D 
questionnaire, indicating clinically significant psychological distress. 
As shown in table 2, CES-D was found to be significantly correlated 
to some of the clinical outcome variables. Specifically, as CES-D scores 
increased, HbA1c, LDL, and diastolic BP increased, and treatment 
satisfaction decreased.

An analysis of the correlation between CES-D and DTSQ by 
demographic factors is shown in table 3. Overall, as CES-D scores 
increased, treatment satisfaction decreased. This relationship was 
stronger in men than women, in Caucasian than in Hispanic/Latino 
participants, and was strongest in male Caucasian participants. 

Characteristic Results N*
Gender
   Female 59% 320
   Male 41% 225
Age in years, mean (SD) 58 (11.41) 531
Race
   Caucasian 49% 254
   Hispanic/Latino 41% 212
   Black/African American 7%   37
   Other 3%   19
Highest Education
   No High School Degree 34% 168
   High School Degree or Equivalent 31% 156
   College and Beyond 35% 173
Annual Household Income
   Less than $35,000/$36,000 71% 332
   $35,000/$36,000-$65,000/$66,000 15% 70
   Greater than $65,000/$66,000 14% 68
Marital Status
   Married 52% 268
   Single 20% 103
   Other 28% 148
Clinical Measures
BMI, mean (SD) 34.4 (8.25) 490
A1C, mean (SD) 8.4 (2.15) 485
LDL, mean (SD) 114 (39.41) 497
Systolic BP, mean (SD) 137 (19.33) 296
Diastolic BP, mean (SD) 77 (11.73) 296
A1C control (≤7) 33% 159
LDL control (≤100 mg/dL) 42% 210
Systolic BP control (≤130 mmHg) 42% 125
Diastolic BP control (≤80 mmHg) 70% 208
Overall Control (A1C, LDL, BP) 3.9% 10
Survey Data
CES-D score, mean (SD) 14.8 (15.02) 523
DTSQ score, mean (SD) 26.6 (8.23) 538

*Total of 545 patients.  Missing data were excluded from analysis. 
Table 1:  Baseline Demographics, Outcome Data, and Survey Results.

The 8-item Diabetes Treatment Satisfaction Questionnaire 
(DTSQ) was used to determine patient treatment satisfaction. It is 
the most widely used and psychometrically evaluated measure of 
patient satisfaction with diabetes treatment [12,13]. Four items of the 
questionnaire specifically assess satisfaction, convenience, flexibility, 
and understanding of treatment. Two additional questions address the 
patients’ willingness to continue with treatment as well as the likelihood 
that they would recommend such treatment to others. The final two 
questions of the survey tool address the patients’ awareness of hyper- 
and hypoglycemia. There is a maximum score of 36 points, with higher 
scores indicating higher satisfaction with treatment [13]. 
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Discussion
The purpose of this study was to examine the association of 

depression and treatment satisfaction in a population of individuals 
with type 2 diabetes. The prevalence of depression amongst this group 
of poorly controlled type 2 diabetes patients (mean HbA1C=8.4% 
was 35.6% using a CES-D score ≥ 16 as a cutoff for depression). 
Roughly 20% of the general population typically would record a score 
≥ 16. Therefore, the prevalence of depression is nearly double in this 
population, which is consistent with the literature regarding the high 
prevalence of depression among persons with diabetes [2]. 

There was a clear relationship between depression and treatment 
satisfaction. As scores on the CES-D rose, indicating higher levels of 
distress, treatment satisfaction scores decreased. Similar results have 
been described among depressed patients with coronary artery disease 
[14]. It is unknown whether poor treatment satisfaction leads to greater 
distress or whether greater distress negatively impacts the patient’s 
view of his or her diabetes treatment satisfaction. Further trials aimed 
at examining the impact of depression on treatment satisfaction will 
need to be performed to explore this relationship and potential point 
of intervention.

While this study has much strength including a diverse population, 
validated surveys, and inclusion of clinical parameters, this study 
has several limitations. First, because of its cross-sectional study 
design, causation cannot be determined. Although the demonstrated 
relationship between depression and diabetes treatment satisfaction 
has face validity, the current study design cannot determine causation. 
Second, this study may be limited because it focused on patients 
who are uncontrolled, with the inclusion criteria being that they are 
uncontrolled in HbA1C levels, LDL levels, and/or blood pressure. 
This may not be representative of the general diabetes population. As 
the literature suggests, poorer glycemic control can be a risk factor 
for depression and depression can also be a risk factor for developing 
diabetes [1,2]. By focusing on a specific population of diabetes patients 

who are not well-controlled, the results from our study could be skewed 
and cannot be generalized to the population of individuals with type 2 
diabetes. Third, we do not know whether the subjects were diagnosed as 
being clinically depressed and whether they were receiving medication 
and/or counseling. This would be very important for a longitudinal 
study that examined prospectively the effect of treatment on depression 
and diabetes treatment satisfaction. And finally, treatment adherence 
was not measured in this study. Again this will be an important factor 
to include in any prospective study.

In conclusion, there is still a need for further research to assess 
the relationship between depression and treatment satisfaction 
among diabetes patients. If improving treatment satisfaction leads to 
improvement in depression scores, then treatment satisfaction can be 
targeted as an area of improvement. It would also be interesting to see 
whether addressing either depression or treatment satisfaction would 
affect patient adherence and ultimately, if this will improve clinical 
outcomes.	
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