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Abstract

Purpose—Depression affects millions of people worldwide and is prevalent among those with
diabetes. The purpose of this review was to synthesize recent research on depression and
adherence to dietary and physical activity recommendations in persons with type 2 diabetes
(T2DM).

Methods—This systematic review is a sub-analysis of a NIH-funded model-testing meta-
analysis. Thirteen electronic databases were searched using terms: depression, adherence, T2DM,
diabetes. Selected studies: were reported in English between 2000-2012, focused on adults with
T2DM, and measured depression and dietary and/or physical activity adherence.

Results—Twenty-seven studies involving 7,266 participants were selected; participants were
54% female and 62 years of age, on average. When reported, depression prevalence in study
samples ranged from 4.5% to 74%. Six intervention studies targeted diabetes treatment, with or
without depression treatment; no studies focused solely on treating depression. Twenty-one
descriptive studies examined relationships between depression and diet/physical activity
adherence, finding a negative association. Only 2 of the 6 intervention studies examined this
relationship; findings were inconsistent.

Conclusion—Depression was associated with lower adherence to diabetes self-care, as
evidenced primarily by descriptive studies; results of intervention studies were conflicting. Future
research should focus on the effects of treating depression on diabetes health outcomes.

Corresponding Author: Sharon A. Brown, PhD, RN, FAAN, Joseph H. Blades Centennial Memorial Professor in Nursing, School of
Nursing, The University of Texas at Austin, 1710 Red River, Austin, TX 78701, Phone: (512) 232-4704, sabrown@mail.utexas.edu.
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Depression affects 121 million people worldwide and in 2002 was the leading cause of
disability, accounting for 4.5% of the global burden of disease.12 Depression is an acute or
chronic mental disorder presenting as “a depressed mood, loss of interest or pleasure,
feelings of guilt or low self-worth, disturbed sleep or appetite, low energy, and poor
concentration.”?

Depression is more prevalent among people with diabetes than among the general
population.34 Diabetes is a serious metabolic condition that affects more than 346 million
adults worldwide, a number expected to double by the year 2030. Type 2 diabetes (T2DM) is
the most common form of diabetes and arises due to obesity and other conditions that cause
insulin resistance. Complications of diabetes resulted in 3.4 million deaths in 2004, 80% of
which occurred in low to middle income countries.® The reported global prevalence of
depression among diabetes cohorts comprised of different ethnic groups has ranged from
11% to 71.8%.% A meta-analysis of 42 studies conducted in 2001 found that adults with
diabetes were twice as likely to have depression as those without diabetes, reporting an 11%
prevalence of major depression and a 31% prevalence of major and mild depression
combined in those with diabetes.” Fewer than 25% of those suffering from depression are
treated effectively.?

Depression can substantially inhibit people’s fulfillment of their daily responsibilities.2
Studies have shown that people diagnosed with both diabetes and depression are less likely
to adhere to lifestyle changes, i.e. recommended diet and physical activity changes, resulting
in poor glycemic control and increased diabetes-related complications, such as retinopathy,
nephropathy, and cardiac dysfunction.8 Researchers have examined the relationship between
depression, diabetes self-care, sometimes referred to as self-management, behaviors — diet,
physical activity, medication self-administration, blood glucose monitoring, and/or foot care
— and glycemic control.%-13.14.15 Egede (2005) found that depressed mood inhibited
adherence to self-care behaviors by decreasing the desire to seek treatment, thus making the
behaviors key mediators of the link between depression and poor diabetes outcomes.* Few
studies have focused on the effects that depression or depressive symptoms have on two
important lifestyle changes (diet and physical activity [PA]). These two behaviors are the
cornerstones of the non-pharmacological approach to preventing'6-18 and treating T2DM.19

The purpose of this systematic review is to explore and synthesize recent research that
examined the association between depression and adherence to lifestyle changes (diet and
PA) in people with T2DM, inform future intervention development, identify gaps in the
literature, and suggest recommendations for future research. This review includes studies
conducted from 2000 to the present, seeking to update and narrow the focus of Egede’s
previous review,* concentrating only on diet and PA behaviors. The research questions for
this systematic review, focused on persons with T2DM, were:

1. What are the characteristics of studies conducted since 2000 that have focused on
depression and dietary and PA adherence?

2. What relationships have been reported between the diagnosis and/or symptoms
of depression and adherence to diet and PA recommendations?
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Recent emphasis on patient-centered diabetes care, or “empowerment,” has challenged the
concepts of “adherence” and “compliance.”20 However, the majority of studies conducted
during the last decade used these terms and thus, the term “adherence” was used when
searching for and referencing these studies.

This systematic review is a sub-analysis of a model-testing meta-analysis involving the
examination of variables predictive of diabetes outcomes. The set of models that is being
examined in the meta-analysis includes psychological (e.g., depression, stress, anxiety),
motivational (e.g., self-efficacy, health beliefs), and diabetes-related knowledge factors in
predicting diabetes outcomes, such as glycemic control and quality of life, with behavioral
lifestyle factors (e.g., adherence to diet and physical activity) as mediating variables.
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines
and other published protocols for systematic reviews were followed.?1:22 Both published
journal articles and unpublished dissertation studies that examined the relationship between
depression and dietary and/or physical activity adherence in T2DM were sought. Studies
were included if they: 1) were written in English and reported between 2000-2012; 2)
included a sample of adults diagnosed with T2DM; and 3) measured depression and dietary
and/or PA adherence. Studies were excluded if the type of diabetes was not clearly specified
or the sample was mixed with regard to type of diabetes.

Search Strategy

A total of 13 electronic databases were searched. Primary sources included: PubMed,
Cumulative Index to Nursing and Allied Health Literature (CINAHL), Web of Science,
Education Resources Information Center (ERIC), ProQuest Dissertations & Theses, and
PsychINFO. Search terms and their synonyms appropriate for each database were
depression, adherence, type 2 diabetes, and diabetes. Approximately 7.5% of included
studies were obtained from ancestry searches of the reference list from each article that met
the inclusion criteria.

Data Extraction

The initial search resulted in 183 citations. The first screening of titles and abstracts
according to the inclusion criteria resulted in a total of 46 studies. A secondary screening of
the full text of each study resulted in 27 studies in the sample, or 15% of the original number
of studies located in the search. (See the flow diagram in Figure 1.) A data extraction table
(Table 1) was developed to summarize information on each study.

The criteria developed for the parent meta-analysis upon which this review is based were
used to measure methodological quality for this systematic review: study design, attrition,
sample selection, and instrument reliability. Each criterion was measured on a four-point
scale resulting in a maximum quality score of 13 and a minimum score of zero. The
minimum methodological score accepted for this review was set at three, a low number in
order to be purposely inclusive.
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Characteristics of the Studies

Samples and settings of primary studies.—Across the 27 studies, sample sizes
ranged from 25 to 879, for a total of 7,266 participants overall; 54% was female. All study
participants were diagnosed with T2DM and the weighted mean age across studies was 62
years. There were 22 studies9-1323-26,28-30,32-35,37,38,40,4143,44 that reported racial/ethnic
backgrounds of study participants; 3 studies focused on a single racial/ethnic group (2
studies of Hispanics and 1 study of African Americans).11:13:35 Caucasians made up the
majority of the samples, ranging from 42% to 100% across studies, excluding the 3 studies
that were focused solely on minority groups. Studies involving mixed ethnic samples tended
to have larger numbers of African Americans, followed by smaller numbers of Hispanics,
Asian Americans, and Native Americans/American Indians. Classifications such as non-
White and non-Hispanic were also used. Mean glycosylated hemoglobin levels (A1C)
ranged from 6.9% to 9.4% across the 15 studies in which this measure was reported;
9-13,23,24,26,28,30,31,33-35,39 mean BMI, reported in only 9 studies®12:2324.26,35,36,38,42
ranged from 29.5 to 36.7; and the prevalence of depression in the samples ranged from 4.5%
to 74%. Most (85%) of the studies were conducted in the United States, with the remainder
of the studies conducted in Italy, France, Korea, and Pakistan. Studies were conducted in
clinics, hospitals, and various community settings (e.g. diabetes centers, health centers, and
self-help groups).

The final sample for this review included 21 descriptive and 6 intervention studies. The
descriptive studies involved the use of surveys to obtain information on depression and diet
and/or PA adherence. Of the six intervention studies, four were randomized controlled trials
(RCT),%-12 while two were quasi-experimental 1344 Overall, 7 of the studies included in the

review were dissertations10-24:26.28,30,.3441- g descriptive24:26.28.30,34.41 gnd 1 experimental.
10

Instruments.—For depression the most frequently used measures were the Centers for
Epidemiologic Studies-Depression (CES-D)11:24.27,28,32,3541.43 and various versions of the
Symptom Depression Checklist of the Patient Health Questionnaire (PHQ9).
9.12,13,23,29,33,40.44 Other depression measures included the Medical Outcome Study Short
Form Health Survey-Mental Component (SF-12-MC), Short Geriatric Depression scale
(SGD), Harvard Department of Psychiatry National Depression Screening Day Scale
(HANDS), Hospital Anxiety and Depression Scale (HAD), and Beck Depression Inventory
(BDI, BDI-II). One study3® used a composite depression score involving self-reported use of
antidepressant medication and use of psychological counseling. Two descriptive studies31:3
and one intervention study® used secondary measures to validate the primary depression
scales included chart reviews31:35 or the Symptom Checklist 90-R-Depression.10

There were 7 different dietary measures used across the 27 studies: the Diabetes Dietary
Satisfaction and Outcomes Measure (DDSOM), Summary of Diabetes Self-Care Activities
(SDSCA), Diabetes Activity Questionnaire, Food Frequency Questionnaire (FFQ), 24-hour
recall, Starting Conversation Scale, and author-derived measures or self-reported dietary
intake. The SDSCA scale was used in 12 studies.10-12.13,24,26,28,29,32,37,38,40,44 The second
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most frequently used measurements were the author-derived measures or self-
report9:27:30,33,39.42.43 fo|lowed by the FFQ.25:35:36 Only 1 study34 did not measure or
evaluate dietary activity and focused on PA alone.

PA was measured using 9 different scales: the DDSOM, SDSCA, Stages of Change for
exercise, International Physical Activity Questionnaire, Community Health Activities Model
Program for Seniors Physical Activity Questionnaire, Diabetes Activity Questionnaire,
Older Americans Resources and Services Multidimensional Functional Assessment
Questionnaire, Community Healthy Activities Model Program for Seniors questionnaire,
and author-derived self-reported PA. The most frequently used PA measures were the
SDSCA scale,10:12.13,24,26,28,29,32,37,38,40.44 fo||owed by the author-derived self-report.
9.30.33,39.42 Only one study did not measure PA.43 Intervention studies evaluated intervention
effects on depression, A1C, and dietary and/or PA adherence. One intervention study?
focused on the associations of depression with A1C, diet, and PA.

Study quality.—The quality of each study was assessed according to four criteria: study
design, attrition, sample selection, and instrument reliability. Most (21) of the studies
included in this review were descriptive or predictive in nature. Attrition rates ranged from 0
to 49%. Sample selection coding criteria were based on the number of settings from which
the sample was selected and whether the sample was a random or convenience sample.
Many of the studies involved convenience sampling. Instrument reliability was based on
whether the study reported the reliability of the data collection instrument(s) used. The two
studies that scored highest on quality criteria, a randomized controlled trial and a predictive
study,12:33 reported low attrition rates, used random samples, and provided acceptable levels
of instrument reliabilities.

Intervention characteristics.—Of the six intervention®-13:44 studies in this review,
threel0:11.13 jnvolved interventions targeting diabetes treatment alone; three1244 targeted
both depression and diabetes self-care education. None of the interventions focused on the
treatment of depression alone. Diabetes interventions included diabetes self-care education
delivered in a clinic, community center, or home setting (via telephone) and conducted by
community health workers, registered nurses, and/or registered dietitians. In general,
interventions included typical approaches to teaching self-management skills and
augmenting these activities with individualized coaching, cultural adaptation, or some form
of case management.

Relationship Between Depression and Adherence

Twenty of the 21 descriptive studies described a relationship between depression and dietary
adherence; 2 showed no relationships and the remaining studies showed a negative
relationship. Thirty-two percent of these studies provided correlations between depression
and dietary adherence, ranging from —0.21 to —0.53. Of the 15 studies that examined the
relationship between depression and PA, 2 showed no relationship and the rest showed a
negative relationship, ranging from —0.17 to —0.46.

Only two of the six intervention studies examined relationships between depression and
adherence variables; neither found a significant relationship. Of the three studies that
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focused on a diabetes treatment intervention, only one measured the association between
depression and dietary adherence and found no relationship. Of the three studies that
focused the interventions both on diabetes self-management education and treatment of
depression, only one examined the relationship between depression and dietary adherence
and depression and PA adherence, reporting negative relationships between each.

Discussion

Previous reviews have examined the effects of depression on diabetes self-care adherence.
414 A recent meta-analysis conducted by Gonzalez et al.1* showed that the effect of
depression on adherence varied across self-care activities but the strongest effect was on
missed medical appointments. Gonzalez et al.14 also showed a significant relationship
between depression and non-adherence to self-care behaviors. The results of the review
reported here support the findings that depression is associated with lower adherence to
diabetes self-care behaviors, primarily demonstrated in the descriptive studies included in
this review. Few intervention studies, only two in this review, have examined the effect of the
treatment of depression and/or diabetes education on diabetes self-care adherence.

Egede et al.,% Katon,? and van der Felt-Cornelis'® suggest that interventions should address
depression and diabetes self-care skills in order to improve diabetes outcomes including
metabolic control. Markowitz et al.*6 conducted a review of diabetes and depression in
persons with type 1 or type 2 diabetes to determine how treatment of depression affected
metabolic control. The authors indicated that few studies have focused on treating
depression and the mediating pathways that may explain effects of depression on A1C, in
particular, such as adherence to recommended self-care behaviors. Their review included
only one study“6 that examined the effect of depression treatment on both self-care
adherence (blood glucose monitoring) and diabetes outcomes (A1C). They concluded that
future intervention studies should focus on the effects of combined treatments — strategies
to foster diabetes self-care adherence plus treatment for depression — on achieving
significant improvements in depression and glycemic control.

Given the documented prevalence of depression in persons with T2DM, intervention studies
should include treatments for depression along with the usual focus on promoting self-care
behaviors and adherence to improvements in dietary intake and physical activity, in
particular. Our findings in this review are consistent with those of Markowitz et al.*6 Studies
included in this review did not demonstrate an increased focus on treating depression to
improve diabetes outcomes. Therefore, the need continues for more intervention studies that
explore the direct relationship between treatment of depression and these two key self-care
behaviors.

In addition to more intervention studies, there is also a need for more qualitative studies that
explore patients’ and health care providers’ perceptions of treating both depression and
promoting adherence. The need for qualitative studies in minority groups is particularly
significant, because individual ethnic groups may experience depression symptomatology
differently.4” Based on individual and/or collective perceptions of depression of a given
racial/ethnic group, preferred treatments for depression, as well as for diabetes, could differ.
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47 Even for this quantitative review, ethnicity was not consistently reported. In the meta-
analysis conducted by Gonzalez et al.1* some of the studies did not report ethnicity of their
participants but for those in which ethnicities were reported, many, if not most, were
Caucasian. Recognizing and addressing racial/ethnic responses to depression should be a
goal for future qualitative and quantitative studies in people diagnosed with diabetes and
depression.

The six intervention studies used the more common, validated scales for depression: the
PHQ,%12.1344 CES-D,11 and the BDI-11.10 For the dietary and PA adherence measure, most
of the studies used the validated SDSCA10:12.13:44 scale for diabetes adherence. Even though
these scales collect self-reported adherence data, which can result in biased information,2’
they have been deemed both reliable and valid. However, intervention studies®11 also
included 24-hour dietary recall and self-reported days of following guidelines to measure
dietary adherence, both of which can be less reliable. There was more consistency across
descriptive studies than intervention studies in the measures that were used. Consistent use
of validated measures for lifestyle behaviors, specifically for intervention studies, enables
better cross-study comparisons of interventions and outcomes. Of note, the two studies®11
that used dietary recall and self-reported days of following guidelines were RCTSs; results
showed a significant improvement in A1C but no improvement in dietary and PA adherence.

RCTs are considered the gold standard for intervention studies. In this review, the
intervention studies yielded conflicting results. Two RCTs1:12 and two quasi-experimental
studies!344 in this review reported a decrease in depression symptoms as a result of an
intervention. One quasi-experimental studyC examined the relationship between depression
and dietary behaviors and found no relationship. One RCT12 and two quasi-
experimentall344 studies reported significant intervention effects on diet and PA adherence.
Two RCTs%1 and one quasi-experimental? study reported no significant effects on the two
lifestyle changes of diet and PA.

and Limitations

This review focused on the two main lifestyle behaviors, dietary and PA adherence, that have
been demonstrated to have a large impact on health outcomes in T2DM. It has been shown
that these two lifestyle changes, especially diet, are important for diabetes prevention and
glycemic control; but they are the most challenging lifestyle changes both for persons with
diabetes as well as their health care providers. Studies have shown that dietary modifications
can improve metabolic control, 1948 decreasing A1C by 2.9%-age points within a 6-month
period.4? So, it is only fitting that researchers examine these behavioral mediators when
examining diabetes and other comorbidities, such as depression.

There were several limitations of this review that should be noted. First, studies were limited
to those reported between the years 2000 to 2012. Secondly, this review included both
published and unpublished studies, which can be both a limitation as well as a strength.
Inclusion of unpublished studies, such as dissertations, has been criticized because they tend
to be of lesser quality.22 However, including only published studies interjects publication
bias into the review.22
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Conclusions and Implications

The results from this review support previous findings that depression is associated with
lower adherence to diabetes self-care, but the few studies of interventions designed to treat
depression and improve diet and PA adherence have shown inconsistent results. Future
research should focus on examining the specific role of depression in adherence to diet and
PA and the potential direct effects of depression treatment on health outcomes in T2DM.
The model-testing meta-analysis currently in progress, of which this review is a sub-
analysis, will provide information on these issues when completed. If depression indeed is
directly related to lower diabetes diet and PA adherence, depression treatment must become
a more significant aspect of recommended guidelines for diabetes care.#® Thus, the number
of people with diabetes who have undiagnosed or subclinical depression could potentially
decrease by improving adherence, which leads to better overall health outcomes.
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Search Engines Search Terms
PubMed

CINAHL Depression
Web of Science Adherence
ERIC T2DM
ProQuest Diabetes

PsychINFO T

183 studies

137 Excluded:
Non-English, Book,
Grant, Protocol, Poster,
Review, Methods,
Clinical Trial, Meta-
analysis, Not Research
19 Excluded:
Animals, Not T2DM,
Not depressed,
Adherence to Diet/PA
not measured

Flow Diagram of Sample Selection

Figure 1.
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