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Abstract

Aims and Objectives: Depression is common among patients with chronic medical illnesses. The
impact of depressive symptoms in patients with type 2 diabetes on self-care and glycosylated he-
moglobin (HbA1c) was explored. Background: Depression is known to decrease compliance with
most medical regimens. This study investigated depression’s effects on different aspects of com-
pliance with a diabetic regimen. Design: Cross-sectional, correlational, quantitative study. Me-
thods: A cross-sectional study was conducted using data from 126 patients with type 2 diabetes
from a diabetes education class. Participants completed depression and self-care inventories. Re-
gression analyses were performed to determine the impact of depressive symptoms on the de-
pendent variables of compliance to diabetes self-care and HbA1c levels. Results: Levels of depres-
sion were significantly and inversely correlated with 1) total self-care scores, accounting for 5.1%
of the variance, 2) compliance with glucose self-monitoring accounting for 3.4% of the variance,
and 3) compliance with diet accounting for 9.3% of the variance. Levels of depression were not
significantly related to HbA1c. Conclusions: Depressive symptoms are associated with poorer total
self-care, poorer glucose self-monitoring, and poorer dietary compliance in type 2 diabetes pa-
tients. Depression scores help explain variations in patients’ performance with aspects of com-
pliance to diabetes management. Relevance to clinical practice: Administering a personality ques-
tionnaire, perhaps on the initial visit could enable the clinical to know which aspects of diabetes
self-care are affected by depression, which would enable the clinician to more closely monitor
melancholic patients in the effort to improve glycemic control and medical outcomes.
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1. Introduction

The risk of depression in patients with diabetes is approximately double compared with those without diabetes
[1] [2]. Prevalence of depression among patients with diabetes ranges from 8% to 15%, compared with an esti-
mate of only 3% to 4% in the general population [1] [3] [4]. Approximately 20% of diabetes patients suffer
clinically significant symptoms [5]. Type 2 diabetes patients with comorbid depression have a significant in-
crease in mortality [6] [7]. Depression also increases the risk of poor glycemic control and diabetes complica-
tions [8] [9].

2. Background/Literature
2.1. Depression and Diabetes

Diabetes self-care and compliance may be impaired in the presence of depression. Depression is a risk factor for
noncompliance to medical treatment in other chronic diseases; depressed patients having a three-fold increase in
noncompliance compared to non-depressed patients [10] [11]. Depression is associated with poorer compliance
with exercise [12], diet [13] [14], glucose self-monitoring, and medications [15] [16].

Depressed patients may be at increased risk for developing type 2 diabetes. Studies have found that depres-
sion is linked to the development of type 2 diabetes [17]-[22], because of the relationship between depression
and a sedentary lifestyle [23] [24] and intake of fat-laden foods, which contribute to obesity [21] [25]-[27]. Ad-
ditionally, neuroendocrine changes such as increased cortisol and catecholamine levels can lead to insulin resis-
tance and the development of diabetes [28]-[30]. A question is whether depression can result from having di-
abetes. Depression can indeed arise from dealing with the challenges of living with diabetes [31] [32]. A bidi-
rectional quality to this relationship exists, which provides important reasons to further study this public health
problem.

The prognosis and community costs of comorbid depression and diabetes are often difficult to precisely dis-
cern. The prognoses for both diabetes and depression, are worse when they are comorbid than when they exist
alone [33]-[35]. Similarly, the costs increase when diabetes and depression are comorbid. Due to the significant
prevalence of coexisting depression and diabetes, the identification of relationships between them can help cli-
nicians predict poor outcomes with type 2 diabetes, as discussed in the next section.

2.2. Depression Adversely Affects Self-Care

In order to live a nearly normal lifespan, the diabetes patient needs to diligently and persistently perform the
daily tasks of blood glucose self-monitoring, adhere to dietary restrictions, exercise regularly, and take medica-
tions. Doing so can achieve optimal levels of HbAlc and reduce the risk of serious complications. The presence
of depression often severely diminishes the patients’ ability to perform these daily self-care responsibilities,
which leads to worsening of glycemic control [13] [36] [37].

In a study of 4000 diabetes patients, depression was associated with poor compliance with oral medications,
even in patients with acceptable HbAlc levels before the start of the study [38]. Numerous studies suggest de-
pression is associated with poorer HbAlc [6] [39] [40] [41]. It is reasonable to conclude that depression would
have a negative impact on self-care, and consequently lead to more advanced disease and increased comorbidities.

The literature is consistent, stating that depressed diabetes patients do not comply well with diet, exercise and
medications [12] [13] [15] [38]. The investigators measured compliance with the following instruments: the
Hopkins Symptom Checklist-90, the Patient Health Questionnaire, the SDSCA, the Short-Form 12 Health Sur-
vey (a generic measure of health status), a measure of self-reported diabetes-related complications from retino-
pathy, nephropathy, and peripheral neuropathy, pharmacy refill data to determine medication adherence, as well
as objective blood work to measure HbA1lc and serum lipids. Patients with diabetes are likely to fail to engage in
self-care on a regular basis, leading to decreased diabetes control and increased risk of comorbidities. Depres-
sion leads to poorer glycemic control in diabetes patients, as well as poor compliance in patients with many oth-
er chronic diseases.

This report details findings of the predictability of compliance with specific aspects of type 2 diabetes regi-
mens with and without depression as a predictor variable to determine if depression can predict compliance over
and above the control variables of age, gender, ethnicity, disease duration, and medication status.
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3. Research Hypothesis

Scores on the Center for Epidemiological Studies Depression Scale (CES-D) will predict a statistically signifi-
cant portion of the variance in compliance as assessed by SDSCA subscale scores and in HbAlc when age,
gender, ethnicity, medication status, and duration of diabetes are statistically controlled.

4. Research Design and Methods
4.1. Design

This quantitative correlational study used a convenience sample in a cross-sectional design to discover relation-
ships between measures of depression and measures of HbAlc and self-care. Regression analyses included the
control variables of age, ethnicity, gender, disease duration, and medication status.

4.2. Data Collection Procedures

Data were collected on a total of 126 participants enrolled in a diabetes education class at a public suburban
hospital in New Jersey. The requirement for inclusion in the study was that the participants have type 2 diabetes
for at least three months, as newly diagnosed patients have no history of compliance behavior. Exclusion criteria
were pregnancy and severe cognitive impairment, such as an inability to read the questionnaires. No exclusions
were made based on age, gender, income, ethnicity, or medication status. The study was explained to attendees
at the conclusion of their diabetes nutrition education lesson. Most attendees were of middle class economic
status with private insurance. Each participant was given a $10 honorarium upon completion of the surveys.

4.3. Participants
The study population was diverse (See Table 1). Income levels ranged from below $20,000 to over $80,000.

Table 1. Demographic characteristics of participants.

Characteristic N %
Age at time of survey (years)
20-29 1 0.8
30-39 13 10.3
40 - 49 14 111
50-59 33 26.2
60 - 69 32 25.4
70-79 24 19.1
80 -89 9 7.1
Disease duration
Diagnosed within one year 34 27
Diagnosed 1 - 4 years 30 23.8
Diagnosed 4 - 12 years 29 23
Diagnosed 12+ years 33 26.2
Ethnicity
African-American 23 18.3
Hispanic 20 15.9
Caucasian 76 60.3
Asian or Pacific Islander 5 4
Native American 2 1.6
Gender
Male 52 41
Female 74 59
Medication status
Pills only 76 60.3
Injections only 13 10.4
Pills and injections 37 29.3
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Ages were from 27 to 85, with a mean of 59.6 years. Approximately 75% of participants were diagnosed during
the past 12 years; the average duration of diabetes was 7.5 years. The participants were on one of three medical
regimens to treat their diabetes: oral hypoglycemic agents (pills), a combination of oral agents and insulin injec-
tions, or insulin injections only.

4.4, Instruments

The Summary of Diabetes Self-Care Activities (SDSCA). The SDSCA (Toobert, et al., 2000) is probably the
most widely used self-report tool for evaluating diabetes self-care in adults [42]. This study used an abbreviated
11-item version of the SDSCA self-report measure of the frequency of performing diabetes self-care tasks over
the preceding seven days. Areas assessed include diet, exercise, glucose monitoring, medication taking, foot care,
and smoking. The brevity of the revised SDSCA and its ease of scoring make it practical and useful in clinical
and research settings. Use of this shorter revised instrument has provided valuable information on norms, relia-
bility, and validity [43].

CES-D. The CES-D was developed by the Center for Epidemiologic Studies at the National Institutes of
Mental Health to meet the need for a concise, economical measure of depression suitable for use in community
surveys. The CES-D consists of 20 items. The CES-D assesses mood, somatic complaints, interactions with oth-
ers, and motor function. The final score has a range from 0 to 60, and this single total score is used as an esti-
mate of the degree of depressive symptoms, with a higher score indicating greater impairment. People with an
overall score of 16 or higher have been found to have major depressive disorders.

Demographic and Diabetes History Measure. A six-item questionnaire elicited information on participants’
gender, age, ethnicity, income, medication status, and year of diabetes diagnosis.

HbAlc. HbAlc is a form of hemoglobin used primarily to identify the average serum glucose concentration
over the preceding three months. Normal levels of glucose produce a normal amount of glycosylated hemoglo-
bin. As the average amount of plasma glucose increases, the fraction of glycosylated hemoglobin increases.
HbAlc served as an objective surrogate marker of glycemic control. As in previous studies, glycemic control
was used as a measure of compliance [44] [45].

4.5. Data Analysis

Statistical tests were conducted in the following way: Correlations of each SDSCA factor, the CES-D total score,
and HbAlc were determined. Significant zero-order correlations between HbAlc, SDSCA, and CES-D scores
were reevaluated using multiple regression analysis with statistical controls for the effects of age, ethnicity,
gender, disease duration, and medication status.

Hierarchical regression analysis was performed in the following manner. First, all control variables (age,
gender, disease duration, African American and other races, and injections and pills and injections only) were
placed into a multiple regression model with each of the dependent variables of interest—Total SDSCA, Total
General Diet, Total Specific Diet, Exercise, Glucose Monitoring, Foot Care, and HbAlc. R-squared, a value
whose main purpose is the prediction of future outcomes on the basis of other related information was then eva-
luated. Second, the depression variable was added to each of the models to discern whether the addition of de-
pression made a difference in the ability to predict the dependent variable. In other words, it was determined if
there was a statistically significant difference in the value of R-square when examining the models with and the
models without depression, when regressing each of the dependent variables.

5. Results

Participant demographics and Pearson correlations conducted using all demographic and surveyed variables and
HbA1c levels, can be seen in Table 1 and Table 2. Significant correlations were found between Depression and
Total SDSCA scores and depression and Total General Diet score. No statistically significant correlation was
found between Depression and HbALc or with the other subscales of the SCSDA.

5.1. Total SDSCA

The discovery of a statistically significant bivariate correlation between depression and the Total SDSCA score
(r = —0.247, p = 0.005) suggests that participants scoring higher on the CES-D depression scale were less com-
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pliant with their multi-faceted diabetes regimen that included diet, exercise, daily self glucose monitoring, and
foot care. Moreover, hierarchical regression disclosed a statistically significant difference in the R-square values
when depression was added to the model (See Table 3). The depression coefficient was significant (B = —0.283,
p = 0.007), indicating that depression improved the ability to predict Total SDSCA scores over and above the
control variables. The full model accounted for 20% of the variance in Total SDSCA scores, with depression
accounting for 5.1% of the variance.

5.2. Glucose Self-Monitoring

The correlation between Glucose Monitoring scores and depression scores was not statistically significant (r =
—0.133, p = 0.138) without the control variables. Hierarchical regression disclosed a statistically significant dif-
ference in the R-square values when depression was added to the model regressing glucose monitoring on de-
pression (See Table 3). The depression coefficient was negative and significant (B = —0.079, p = 0.035), indi-
cating that depression adversely affects self-monitoring of serum glucose and that its addition to the model im-
proved the ability to predict how well the participants monitored their blood sugar as prescribed. The full model
accounted for 12.6% of the variance in glucose self-monitoring, with depression accounting for 3.4% of the va-
riance.

5.3. Total General Diet

A significant bivariate correlation between depression and the Total General Diet score (r = —0.331, p < 0.001)
suggests that depression adversely affects compliance with dietary restrictions. Moreover, hierarchical regres-
sion disclosed a statistically significant difference in the R-square values when depression was added to the
model regressing Total General Diet on depression and the control variables. The depression coefficient in this
model was statistically significant (B = —0.113, p < 0.001), indicating that the addition of depression improved
the ability to predict how well the participants followed their diets. The full model accounted for 25.5% of the
variance of Total General Diet scores, while depression explained 9.3% of the variance.

Table 3. Hierarchical regression analysis summary for depression predicting compliance.

Variable R? AR? p (of AF)
Total SDSCA
Model 1" 0.149
Model 2 0.200 0.051 0.007
Glucose Monitoring
Model 17 0.092
Model 2 0.126 0.034 0.035
Total General Diet
Model 1" 0.162
Model 2™ 0.255 0.093 <0.001
Total Specific Diet
Model 17 0.104
Model 2 0.111 0.008 0.315
Total Exercise
Model 17 0.137
Model 2™ 0.148 0.011 0.217
Total Foot Care
Model 1" 0.123
Model 2™ 0.125 0.003 0.544
HbAlc
Model 17 0.257
Model 2 0.264 0.008 0.275

“Model with all control variables; ““Model with all control variables plus depression.
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The addition of the depression variable to the models for Total Specific Diet, Total Foot, Total Exercise, and
HbAZc did not improve the models. The R-square values comparing the models with and without the depression
variable were not significantly different, indicating that the addition of depression did not improve the predictive
quality of the models, as can be seen in Table 3.

6. Discussion

This report examined relationships between depressive symptoms and compliance with type 2 diabetes regimens.
Self-reported lower levels of self-care with increased depression found in this study are consistent with the lite-
rature, which showed that depressed mood can adversely affect cognition and compliance [13] [16] [46]. This
study found that participants with depressive symptoms reported lower aggregate levels of compliance with diet,
exercise, glucose self-monitoring, and foot care (the Total SDSCA score). Lower compliance levels in patients
with depressive symptoms may be explained by an increased sense of helplessness and hopelessness, which
serves to impede behavior, including self-care behavior.

In this study, depressed patients reported significantly fewer days of compliance with glucose self-monitoring
regimens [47]. The clinical consequences of failing to measure serum glucose levels on a regular basis include
giving the healthcare provider limited or wrong information regarding the efficacy of the medication regimen
and/or impeding dietary recommendations, with resultant suboptimal medical treatment.

Participants with higher depression scores reported lower rates of eating healthfully. This finding is consistent
with the discovery of Gonzalez, et al. [48], and found lower adherence to prescribed diet among diabetes pa-
tients with depression. Since poor diet is intimately associated with weight gain, higher medical risk, and poorer
diabetes outcomes, this finding has important clinical relevance.

Unlike other studies in the literature, this study did not show that depressive symptoms significantly affect the
remaining aspects of diabetes self-care that the SDSCA measures, i.e., total exercise, total foot care, and total
specific diet. Total exercise questions asked if the participants exercised everyday and for how long. Participants
responses were not negatively affected by depressive symptoms. It could be expected that depression would ad-
versely affect exercise patterns, but this phenomenon was not found. Participants’ recall may have been imper-
fect or they did not want to admit to not exercising as prescribed, or they wanted to present themselves in a more
positive light.

Foot care questions asked whether they checked their feet and inspected in between their toes. Respondents
who were depressed did not answer these questions significantly differently from those who were not depressed.
It is possible that whether depression exists or not, patients do not inspect their feet as often as recommended.

Depression did not significantly affect HbAlc levels over and above the other variables. The phenomenon of
depression not having a significant deleterious effect on HbAlc is supported in the literature [12] [49] [50].
However, the literature is contradictory suggesting that depressive symptoms can negatively affect serum glu-
cose levels [9] [13] [51].

Different measures of depression were used in these studies. When we compare different studies that use dif-
ferent instruments to measure a particular construct, different results are frequently obtained. Interestingly, the
results from two different studies by Ciechanowski on depressive symptoms and diabetes yielded conflicting
results [12] [13]. The same measure of depression, the Hopkins Symptom Checklist-90 (HSC-90) was used in
both studies, however, psychological instruments are not a precise measure, and asking the same questions, even
of the same person at different times on the same day, is likely to reveal different answers, leading to different
study results.

7. Conclusions

This study has identified that depressive symptoms negatively affect dietary and glucose self-monitoring aspects
of diabetes care, as well as overall diabetes self-care. Additionally, depression did not predict HbAlc. Given de-
pression’s prevalence and the harm that it can cause, recognition of depression’s negative effects on energy level,
concentration, and compliance as well as acknowledgment of effective programs, counseling and/or pharmaco-
therapeutics, to manage depression may improve compliance and clinical outcomes.

Due to potential negative health consequences associated with comorbid diabetes and depression, both condi-
tions should be treated to maximize outcomes. Further research to investigate the relationships between depres-
sive symptoms and diabetes may uncover heretofore poorly understood mechanisms. Improved knowledge of
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patients’ behavior affords the clinician the opportunity to intervene as appropriate to improve medical outcomes.

8. Relevance of Clinical Practice

With the myriad of health care advances in recent years, patient noncompliance remains medicine’s Achilles
heel. Clinicians can correctly predict whether a patient will comply with the medical regimen no greater than 50%
of the time. To decrease such impediments to optimal care, knowledge of patients’ likelihood to comply is ex-
tremely valuable. This study supports the clinical significance of increased knowledge of patients’ behavioral
tendencies. As depression is widely acknowledged to decrease compliance, its identification could lead to al-
tered therapeutic regimens such that the depressed patient will more likely comply. Improved clinical outcomes
are apt to result.
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