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Investigators examined correlates of depressive symptoms within a sample of older adults with diabetes. Participants completed a
structured telephone interview with measures including depressive symptoms, health conditions, cognitive function, and diabetes
distress. Correlations and hierarchical linear regression models were utilized to examine bivariate and covariate-adjusted correlates
of depressive symptoms. The sample included 246 community-dwelling adults with diabetes (>65 years old). In bivariate analyses,
African Americans, individuals with specific health issues (neuropathy, stroke, respiratory issues, arthritis, and cardiac issues),
and those with higher levels of diabetes distress reported more depressive symptoms. Older age, higher education, more income,
and better cognitive function were inversely associated with depressive symptoms. In the final covariate-adjusted regression model,
stroke (B=.22, p < .001), cognitive function (B=-.14, p < .01), and higher levels of diabetes-related distress (B=.49, p < .001) each
were uniquely associated with more depressive symptoms. Diabetes distress partially mediated the associations between cardiac
issues and depressive symptoms and between cognitive function and depressive symptoms. Findings suggest that interventions
targeted at helping older adults manage their diabetes-related distress and reducing the likelihood of experiencing additional health

complications may reduce depressive symptoms within this population.

1. Introduction

The current impact of diabetes at individual and societal
levels in the USA is substantial. According to the Centers
for Disease Control and Prevention (CDC), approximately
29.1 million individuals in the USA (9.3% of the population)
are currently living with diabetes [1]. The CDC estimates
that 25.9% of Americans aging 65 or older have this chronic
illness. On average, individuals with diabetes spend more
than 2.3 times the amount in healthcare expenses than those
without diabetes [1]. There is a clear need to do a better job of
preventing diabetes at early ages as well as manage diabetes
and comorbid conditions in older adults.

The combination of financial, physical, and mental
demands due to living with a chronic illness such as diabetes
can result in emotional distress and depressive symptoms.

Due to the increasing prevalence of older individuals who
are living with chronic illness, there is a need for researchers
to investigate and better understand the various causes of
depressive symptoms in this population. In order to reduce
and better manage stressors, one must first have a general
understanding of how stressors in the context of chronic
illness are processed both emotionally and physically.

L.1. Biopsychosocial Model. In 1977, George Engel proposed
the biopsychosocial cultural model (later shortened to
“biopsychosocial model” for the sake of brevity). Engel
proposed this model under the hypothesis that to provide a
basis for understanding what influences the trajectory of a
disease (for treatment and prevention purposes) we must not
only examine the biological factors affecting the individual,
but also examine the social context in which that individual
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lives [2]. With this theory, the fields of medicine and re-
search gained a better understanding of the relationships
between suffering, disease, and illness as well as a clearer
understanding of an individual’s subjective experience and
the influence it can have on diagnoses, health outcomes, and
overall healthcare [3]. It is with an understanding of the
biopsychosocial model that researchers of the current study
sought to examine depressive symptoms and diabetes distress
in a sample of older adults living with diabetes.

1.2. Stressors and Mental Health. The relationship between
the presence of health conditions such as stroke, cardiovas-
cular disease, respiratory issues, arthritis, and neuropathy
and individuals reporting depressive symptoms has been well
documented [4-7]. Previous research also suggests that expe-
riencing the pain of neuropathy coupled with the possible
decrease in independence may have a negative impact on
mood [8]. For individuals who are coping with the effects
of a stroke and are also dealing with cognitive function
difficulties that often follow a stroke, in addition to the day-
to-day management of their diabetes, psychological distress
may be exacerbated [9]. It has also been proposed that
respiratory issues, such as asthma, and negative moods have
a mutually potentiating relationship [10]. It appears that an
individual’s heart health and the ability to control chronic
health issues are very closely related to mood problems
[11]. Furthermore, depressive symptoms are more prevalent
in older individuals who experience arthritic pain [12]. In
addition to the relationship with health conditions, the
prevalence of depressive symptoms seems to be considerably
higher among older individuals who are of lower educational
attainment, are female, and/or are minorities [13-15].

1.2.1. Cognitive Function, Diabetes, and Depressive Symptoms.
Depressive symptoms are often exhibited at the onset or dur-
ing the early manifestations of cognitive decline and dementia
[16, 17]. Decline in cognitive function is an issue particularly
important for older individuals who experience diabetes.
For example, in a longitudinal study of 624 community-
dwelling older adults, it was found that having diabetes
predicted cognitive decline, particularly among individuals
with less frequent physician visits and African Americans
who reported higher levels of perceived discrimination [18].

1.2.2. The Role of Diabetes Distress. Diabetes distress is
the term used to describe the emotional strains that are
commonly associated with living with diabetes. Fisher and
colleagues examined associations between major depression,
depressive symptoms, diabetes distress, and glycemic control
[19]. Diabetes distress was found to differ from both clinical
depression and depressive symptoms so far as it was more
closely tied to poorer glycemic control and disease manage-
ment. Their findings lend support to the idea that different
methods of treatment focusing specifically on health-related
distress may be particularly beneficial for improving depres-
sive symptoms in this population [19, 20].

The purpose of this study was to examine correlates of
depressive symptoms in older adults with diabetes and the
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extent to which diabetes distress may explain associations
between depressive symptoms and factors that have been
previously linked to these symptoms. It was hypothesized
that older individuals with diabetes who reported additional
adverse medical conditions would also report a higher
number of depressive symptoms. Among older individuals
living with diabetes, lower cognitive function was hypoth-
esized to be associated with more depressive symptoms.
Finally, reporting high levels of diabetes-related distress was
hypothesized to be associated with high levels of depressive
symptoms and to potentially explain associations between
health, cognitive function, and depressive symptoms.

2. Methods

Data comes from the Diabetes and Aging Study of Health
(DASH). The DASH sample included community-dwelling
older adults in the Birmingham, Alabama area, as well as
patients from a diabetes clinic at the University of Alabama
at Birmingham (UAB). All participants were required to be
65 years of age or older and identified as having diabetes
via either self-report or physician diagnosis. Community-
dwelling participants were recruited from a commercially
available list of older adults in the Birmingham metropolitan
area that is maintained by the UAB Roybal Center for
Translational Research on Aging and Mobility. Clinic partic-
ipants were recruited from patients of one physician at the
UAB Diabetes & Endocrinology Clinic. All participants were
contacted via a mailed letter followed by telephone contact.
African Americans were oversampled in order to fulfill
DASH’s overarching goal, examining racial disparities in
mental health, cognitive function, and mobility outcomes in
older adults with diabetes over time. Participants completed
telephone interviews focused on diabetes-specific measures
of health and psychosocial factors as well as performance-
based cognitive testing.

2.1. Demographics. Demographic variables were gathered via
self-report. Age, race, gender, years of education, marital
status, and income were obtained. Income was measured in
ordinal categories ranging from 1 (less than $5,000) to 9
($100,000 or greater).

2.2. Health Problems. Health issues were assessed via self-
report. A list of health issues that commonly occur in
older adults was assessed, and participants reported if they
had ever been told by a doctor/nurse that they have had
various health conditions including neuropathy, stroke (or
a “ministroke”/transient ischemic attack), respiratory issues
(asthma, chronic bronchitis, or emphysema), arthritis, and
cardiovascular problems (heart attack/myocardial infarction
or congestive heart failure). Responses were coded as 0 (no)
and 1 (yes).

2.3. Cognitive Functioning. Cognitive functioning was
assessed using the modified Telephone Interview for Cog-
nitive Status (TICS-M) which measures global cognitive
status in older adults [21]. This is a 13-item modified and
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previously validated version of the Telephone Interview of
Cognitive Status. The TICS-M includes four domains: orien-
tation; registration/recent memory and delayed recall; atten-
tion/calculation; and semantic memory, comprehension,
and repetition. The possible range of scores is 0 to 39, with a
relatively higher proportion of the total score being allocated
to the memory component [21]. A score of 20 or lower
suggests cognitive impairment.

2.4. Depressive Symptoms. Mental health was assessed via
the Geriatric Depression Scale-Short Form. This scale is
comprised of 15 items which assess low moods and feelings
of helplessness (common symptoms of depression) in the
individual [22]. The potential range of this scale is from 0 to 15
and Cronbach’s alpha is 0.85. A score of 5 or higher suggests
elevated depressive symptoms [23].

2.5. Diabetes Distress. The scale used to measure diabetes-
related emotional distress was a brief 2-item version [24]
that was modified from the original 17-item Diabetes Distress
Screening Scale (DDSS) [25]. For the DDSS2, participants
were asked to rate how much the following items caused
distress during the past month: “Feeling overwhelmed by
the demands of living with diabetes,” and “Feeling that I am
often failing with my diabetes routine” Response options
range from 1 (indicating the item was not a problem) to 6
(indicating that the item was a very serious problem). Cron-
bach’s alpha for the two items was 0.79. A summary score was
created for diabetes distress with a sum of 6 or greater corre-
sponding to “moderate distress” and potentially identifying
individuals who are at-risk for negative outcomes.

2.6. Analyses. Analyses were conducted using SAS V9.1.3 [26]
and IBM SPSS Version 22 [27]. Bivariate correlations between
depressive symptoms and variables of interest were examined.
An initial regression model included demographic char-
acteristics (age, gender, education, marital status, income,
and race) as correlates of depressive symptoms. Subsequent
models examined associations between depressive symptoms
and variables categorized as potential problems for older
adults with diabetes by adding health conditions (neuropathy;,
stroke, respiratory issues, arthritis, and cardiac issues), cog-
nitive function, and diabetes distress in additional sequential
models. In order to determine the contribution of additional
variables to the regression model, an increment r-square test
was assessed after each step.

3. Results

3.1 Participants. Descriptive characteristics for participants
are presented in Table 1. There were 246 participants (172
community-based and 74 clinic-based ones), with 126
(51.44%) Caucasians, 110 (44.72%) African Americans (AA),
and 10 “other” races (4.07%). There were 109 male participants
(44.31%), and the average age was 73.35 years (range 65-
90). Their self-reported time since diagnosis ranged from
less than a year to 58 years, with an average of 16 years.
In the 246 participants, the most frequent health condition

TABLE 1: Sample characteristics on study variables.

Mean (SD) N (%) Sample range

Depressive Symptoms  2.73 (2.96) 0-14
Age 73.35 (6.09) 65-90
Education 13.50 (2.65) 2-20
Income 5.05 (1.95) 1-9
Female gender 129 (52.44)
Married 117 (47.56)
Race

Caucasian 126 (51.22)

African American 110 (44.72)

Other 10 (4.07)
Neuropathy 109 (44.31)
Stroke 14 (5.69)
Respiratory issues 52 (21.14)
Arthritis 176 (71.54)
Cardiac issues 58 (23.58)
Cognitive function 23.37 (5.59) 8-39
Diabetes distress 3.85(2.51) 2-12

was arthritis (71.54%). The average sample score on the
TICS-M was 23.37 (SD = 5.59), slightly above the suggested
cutoft for cognitive impairment of 21. Sixty-five participants
(26.42%) scored 20 or less on the TICS-M, indicating that
they experienced problems with cognitive function. In terms
of diabetes-related distress, the average score on the DDSS2
was 3.85 (SD = 2.51). Forty-eight participants (19.51%) scored
at or above the cut-off score of 6 indicating that they were
experiencing moderate to severe distress. The average score
for the sample on the GDS (cut-off score of 5 or higher for
clinically significant symptoms) was 2.73 (SD = 2.96). Forty-
three participants (17.48%) scored at or above this cutoff,
indicating that they experienced an elevation in depressive
symptoms.

Correlations are presented in Table 2. These results indi-
cated that African Americans reported more depressive
symptoms than Caucasians (r = .17, p < .01). Participants
who were older (r = -.16, p = .01) had higher income
(r = -.18, p < .001), and more education (r = —.22, p < .001)
reported fewer depressive symptoms. Regarding the specific
health conditions of interest, people with neuropathy (r =
21, p < .01), stroke (r = .36, p < .0001), respiratory issues
(r = .20, p < .01), arthritis (r = .17, p < .05), and cardiac
issues (r = .23, p < .001) also experienced greater levels of
depressive symptoms. Additionally, those within the sample
who had better cognitive function (r = -27, p < .001)
reported fewer depressive symptoms.

Regarding correlations between diabetes distress and
other variables of interest (Table 2), those individuals who
experienced more depressive symptoms also experienced
more diabetes distress (r = .60, p < .0001). Lower levels of
diabetes distress were also seen in those with more years of
education (r = —.18, p < .01), more income (r = —.23, p <
.001), and married individuals (r = —.13, p < .05). African
American participants indicated more diabetes distress than
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TaBLE 2: Correlations among depressive symptoms, demographic factors, health, and diabetes distress.

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (a1 (12 (13) (14)
(1) Depressive symptoms  1.00
—164
2) A
(2) Age o0 00
. —219 .056
3) Educat
(3) Education o001 383 00
—183 -.093 529
41
(4) Income 004 146 <oo1 00
047 164 146 —.389
5 F I d
(5) Female gender 461 010 02 <om V00
(6) Married 004 -133 100 473 -397
141 037 118 <001 <001
(7) African American race 169 —M41 —185 383 185 -234 |
008 027 .004 <001 .004 <.001
(8) Neuropathy 210 8 057 -3l d12 -d6l -062 | oo
<001 066 372 039 079 .0l 336
356 -176 -139 -.006 —.082 .047 —.009 .099
9) Strok
(9) Stroke <001 006 029 924 199 462 886 22 00
(10) Respiratory issues 200 —025 0I5 013 054 065 —065 .80 217 o
002 702 815 .844 400 309 309 005 <.001
(11) Arthritis 174091 —00 -0 229 -103 -013 127 077 106 o
006 156 874 364 <001 107 843 046 228 100
(12) Cardiac issues 230 054 -0l -1 -046 008 -076 102 194 135 032 o
<001 404 113 .039 470 901 236 110 002 .035 618
(13) Cognit . _266 -.066 323 275 —012 .069 -.324 —060 —.063 —.027 —.009 -.043
ognitive function 1.00
<001 302 <001 <001 852 282 <001 349 323 676 888 500
(14) Diabetes distress 598 —I22 -179 -227 078 133 190 57 127 062 100 170 180 o
<001 056 .005 <00l 225 037 003 .0l4 047 332 118 008 .005

Caucasians (r = .19, p < .01). Participants who experienced
neuropathy (r = .16, p = .01) and cardiac issues (r = .17, p <
.01) also reported greater levels of diabetes distress. Finally,
those individuals with better cognitive function indicated
that they had less diabetes distress (r = —.18, p < .01).

3.2. Hierarchical Regression Models. The association between
demographic factors and depressive symptoms was ini-
tially examined (Table 3). There was a significant covariate-
adjusted relationship between age and depressive symptoms,
indicating that older age was associated with fewer depressive
symptoms (B = —.08, p < .05). Additionally, the significant
association between education and depressive symptoms
indicated that being more educated was associated with fewer
depressive symptoms (B = —.17, p < .05). None of the other
demographic factors were significantly related to depressive
symptoms in this covariate-adjusted model.

Adding health problems and cognitive function to the
model accounted for a significant amount of variance above
and beyond the variability accounted for by demographic
variables alone: R?A = 212, p < .001 (Table 3, Model 2).
In this model, the association between older age and fewer
depressive symptoms remained significant. A number of
health problems had unique associations with more depres-
sive symptoms: neuropathy and arthritis: p’s < .05; cardiac
issues: p < .01; and stroke: p < .0001. Additionally,

higher levels of cognitive function were associated with fewer
depressive symptoms (p < .01).

In the final model, adding diabetes distress accounted
for a significant amount of variance above and beyond the
variability accounted for by demographic variables, health
issues, and cognitive function: RPA = 20, p < .001
(Table 3, Model 3). Although diabetes distress and depressive
symptoms were moderately correlated, an examination of the
variance inflation factor (1.19) and tolerance (0.84) provided
evidence that multicollinearity would not be a concern when
interpreting the findings. Of the variables examined in the
final model, stroke (B = .20, p < .001) and experiencing dia-
betes distress (B = .49, p < .001) had the strongest associa-
tions with depressive symptoms. The associations between
neuropathy and depressive symptoms and between respira-
tory issues and depressive symptoms remained statistically
significant. The relationship between cardiac issues and
depressive symptoms was mediated by diabetes distress, and
the relationship between cognition and depressive symptoms
was partially mediated by diabetes distress. Individuals with
cardiac issues and those with lower levels of cognitive
function reported more diabetes distress, and higher levels
of diabetes distress were, in turn, associated with reporting
more depressive symptoms. The relationship between cardiac
issues and cognitive function was reduced by 47.01% after
adding diabetes distress to the model and the association
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TaBLE 3: Covariate-adjusted associations between depressive symptoms and demographics, health, and diabetes distress.
Model 1 Model 2 Model 3

b SE B b SE B b SE B
Age -.08 .03 -.16" -.08 .03 -.16"" -.05 .02 -.09
Education -.17 .08 -.16" -.07 .08 -.07 -.04 .07 -.50
Income -.09 .14 -.06 -.01 12 -.01 -.05 .10 —-.62
Female -.07 41 -.01 -.03 .38 .00 -.02 32 -.94
Married -.34 44 -.06 -.35 .40 -.06 -.20 .33 -.03
Other races versus Caucasian -.62 .95 -.04 -.57 .84 -.04 -1.35 72 -.06
AA versus Caucasian 45 41 .08 A48 .39 .08 11 .33 .02
Neuropathy .82 34 14" 47 29 .08
Stroke 3.03 .75 24 2.79 .64 227
Respiratory issues .65 42 .09 .61 .35 .08
Arthritis .87 .38 13" .59 31 .09
Cardiac issues 1.06 40 157" .56 .34 .08
Cognitive function -.10 .03 -.19"" -.07 .03 -.14""
Diabetes distress .58 .06 49"

Notes. AA = African American; “p < .05, **p < .01,and ***p < .001.

between cognitive function and depressive symptoms was
reduced by 26.80%.

4, Discussion

This study was conducted to examine correlates of depressive
symptoms in older adults living with diabetes. The sample
consisted of older African American and Caucasian individu-
als diagnosed with diabetes prior to their participation in the
study. The results yielded several findings that are consistent
with previous literature, as well as new findings that may
provide insight into potential ways to reduce depressive
symptoms within the growing population of older individuals
with diabetes.

It was hypothesized that individuals who reported
adverse medical conditions in addition to a diabetes diagnosis
would report a higher number of depressive symptoms.
Results of this investigation revealed that individuals who
had suffered a stroke reported substantially more depressive
symptoms than those with no history of stroke. The asso-
ciation between stroke and depressive symptoms in older
individuals with diabetes is important to discern, as previous
studies indicate that many of the adverse effects of stroke
are associated with elevated depressive symptoms [7, 28].
For example, stroke is one of the leading causes of perma-
nent mobility limitation in the US, and mobility limitation
has been shown to be associated with elevated depressive
symptoms in older adults [29]. Stroke is also one of the
leading causes of cognitive impairment. The relationship
between stroke, depressive symptoms, and cognitive impair-
ment is still unclear: many scientists are investigating whether
poststroke depressive symptoms and cognitive impairment
develop exclusive of one another or if there is a mutually
potentiating relationship between the two. Regardless of
causation, this interrelationship has important implications
for older individuals with diabetes, as individuals who live

with diabetes are at an increased risk of suffering both stroke
and impaired cognition [9, 30, 31].

Our examination of cognitive function yielded results
similar to those from the existing literature as well. It is
quite common for researchers and healthcare professionals
to see high levels of depressive symptoms in individuals
with cognitive function impairments. Supporting a possible
bidirectional relationship, high levels of depressive symptoms
are also predictive of greater cognitive decline [31]. Analyses
from the current study indicated that cognitive function has
a significant association with depressive symptoms, where
higher cognition is linked to lower depressive symptoms.

While the significant association between cognitive func-
tion and depressive symptoms is an interesting finding that
should be further explored longitudinally in older adults
with diabetes, the association became nonsignificant and was
substantially reduced after addition of diabetes distress to the
model. Thus, it is possible that worse cognitive function may
be linked to depressive symptoms due to greater difficulty in
managing diabetes.

The robust association between diabetes distress and
depressive symptoms suggests the possibility that in this
context the GDS is identifying individuals with elevated
diabetes-specific distress rather than (or in addition to)
symptoms of depression per se, though without the inclusion
of a structured clinical interview for depression we can not
confirm whether or not this is the case. The results are,
however, similar to those found in Fisher and colleagues’
study [19], in which it was determined that higher scores
on the scale being used to measure depressive symptoms
appeared to reflect diabetes-specific distress. This is an impor-
tant finding regarding diabetes and depressive symptom
research, as the majority of distress treatment methods are
based on literature for the treatment of depression [19]. It is
possible that individuals with diabetes are not receiving the
appropriate type of treatment for their elevated depressive



symptoms, which may appear to be similar to those seen
in clinical depression but may be unique to having diabetes
itself. It is also important to note that diabetes distress could
potentially be modifiable, and, due to the high correlation
between diabetes distress and depressive symptoms, it is
feasible that these symptoms may be decreased by lowering
diabetes distress.

A limitation of the current study is that much of the
data were collected via self-report. However, we utilized
a widely used screening measure for depressive symptoms
in older adults as well as a validated performance-based
measure of cognitive performance. While there were efforts
to interview participants while they were in a quiet setting
without distractions, this could not always be guaranteed.
For any research study using telephone interviews, being
distracted by something or someone nearby could affect both
the participants™ abilities to answer questions as accurately
as possible and willingness to answer some of the questions
in general. Additionally, the telephone-based interview did
not allow for in-person AIC collection. Although participants
were asked to indicate their latest A1C test result, a large
portion of participants lacked knowledge of their result.
Therefore, A1C was not used as a measure of diabetes con-
trol.

Because this study did not have access to medical records,
an important question is whether self-report of diabetes is
accurate. Prior studies have found that reliability of self-
reported diabetes is very high compared to information from
general practitioners as well as medical record data [32, 33].
In one of these studies, researchers reported that cognitive
function measured with the Mini-Mental State Examination
(MMSE) was not associated with poorer accuracy of report-
ing diabetes or other specific chronic diseases [32]. The main
problem with diabetes self-reporting is with false-negatives
(individuals with diabetes who do not report having diabetes)
rather than false-positives [33]. However, in the current
study, only individuals who reported having diabetes were
included. Still, we did not have information on potentially
important factors such as diabetes control or mental health
history prior to diabetes diagnosis, which may be relevant to
understanding depressive symptoms in older age. It should
also be noted that information regarding family history of
depression and comorbid substance use disorders were not
gathered. Substance use disorder comorbidity, in particular,
could directly affect diabetes control as well as depressive
symptoms.

Due to the cross-sectional design of this analysis, it is
impossible to determine causality or to investigate possi-
ble bidirectional associations between variables of interest.
Lastly, results from this study are not necessarily generalizable
to all individuals living with diabetes: the majority of the
sample was from the greater Birmingham area in Alabama,
and all participants were aware that they had diabetes. Thus,
findings from this study may be generalizable only to those
with knowledge of their diabetes status. Also relevant to gen-
eralizability, there was good representation of older African
Americans, who are at greater risk of negative diabetes-
related outcomes [34] and comprised 45% of the current
sample.
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5. Conclusion

The associations between adverse health issues and depressive
symptoms as well as the association between poor cognitive
function and depressive symptoms in older individuals with
diabetes are worthy of further investigation. The findings
from this study suggest that interventions targeted to help
older adults properly manage their diabetes and reduce the
likelihood of experiencing additional complications could
possibly lead to a cost-effective option for healthcare pro-
fessionals seeking the reduction of depressive symptoms.
A common and low cost method for the reduction and
management of distress in individuals living with diabetes
seems to be education. Healthcare professionals can achieve
this by providing the individual with knowledge regarding
the health consequences of stress, teaching them various
cognitive and behavioral skills to reduce physiological stress
levels (e.g., recognition of major stressors in life, thought-
stopping, and deep breathing), and educating them on better
management of diabetes [35]. However, the extent to which
lowered cognitive function influences the effectiveness of
these educational programs in older adults with diabetes is
not known.

Results from the current study may aid in the identifi-
cation of older individuals living with diabetes who are at-
risk for experiencing higher levels of depressive symptoms.
The findings provide further evidence that having comor-
bid health issues may influence the presence of depressive
symptoms. Given the higher rates of individuals living to
older adulthood, many of whom are diagnosed with diabetes,
interventions focused on diabetes distress could serve to aid
a significant portion of the population in leading longer,
healthier, and happier lives. These results are also important
for clinicians and healthcare providers treating individuals
with diabetes. These professionals should be educated about
the myriad of issues and potential stressors that this popula-
tion may face and how symptoms of distress and depression
are manifested in order to ensure that proper treatment is
given. While mood problems associated with diabetes may
appear to be quite similar to those seen in clinical depression,
healthcare providers and those living with diabetes alike
should be aware of the possibility that these issues could
be diabetes-specific and may need to be treated differently
from the problems that are not unique to having diabetes.
Given the interrelationship of cognitive impairment, depres-
sive symptoms, and diabetes, further research is needed on
intervention strategies for those with multiple problems in
physical, cognitive, and psychological health.

Disclaimer

The content is solely the responsibility of the authors and does
not necessarily represent the official views of NIA, NCATS, or
the National Institutes of Health.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.



Journal of Diabetes Research

Acknowledgments

This work was supported in part by the National Institute
on Aging (NIA) Grant P30AG022838 (UAB Roybal Center)
and National Center for Advancing Translational Sciences
(NCATS) Award number ULITR00165 (UAB Center for
Clinical and Translational Science).

References

(1]

~
s

(12]

Centers for Disease Control and Prevention, National Diabetes
Statistics Report: Estimates of Diabetes and Its Burden in the
United States, U.S. Department of Health and Human Services,
Atlanta, Ga, USA, 2014.

G. L. Engel, “The need for a new medical model: a challenge for
biomedicine,” Science, vol. 196, no. 4286, pp. 129-136, 1977.

E Borell-Carrié, A. L. Suchman, and R. M. Epstein, “The
biopsychosocial model 25 years later: principles, practice, and
scientific inquiry;” Annals of Family Medicine, vol. 2, no. 6, pp.
576-582, 2004.

E Creed and G. Ash, “Depression in rheumatoid arthritis: aetio-
logy and treatment,” International Review of Psychiatry, vol. 4,
no. 1, pp. 23-33, 1992.

J. L. Cummings, “Depression and Parkinson’s disease: a review;’
The American Journal of Psychiatry, vol. 149, no. 4, pp. 443-454,
1992.

C. Wrosch, R. Schulz, and J. Heckhausen, “Health stresses and
depressive symptomatology in the elderly: the importance of
health engagement control strategies,” Health Psychology, vol.
21, no. 4, pp. 340-348, 2002.

D. Vink, M. J. Aartsen, and R. A. Schoevers, “Risk factors
for anxiety and depression in the elderly: a review;” Journal of
Affective Disorders, vol. 106, no. 1-2, pp. 29-44, 2008.

N. E. Schoenberg and S. C. Drungle, “Barriers to non-insu-
lin dependent diabetes mellitus (NIDDM) self-care practices
among older women,” Journal of Aging and Health, vol. 13, no.
4, pp. 443-466, 2001.

T. B. Cumming, L. Churilov, I. Skoog, C. Blomstrand, and T.
Linden, “Little evidence for different phenomenology in post-
stroke depression,” Acta Psychiatrica Scandinavica, vol. 121, no.
6, pp. 424-430, 2010.

P. Lehrer, J. Feldman, N. Giardino, H.-S. Song, and K. Schmal-
ing, “Psychological aspects of asthma,” Journal of Consulting and
Clinical Psychology, vol. 70, no. 3, pp. 691-711, 2002.

C. R. Pischke, S. Frenda, D. Ornish, and G. Weidner, “Lifestyle
changes are related to reductions in depression in persons with
elevated coronary risk factors,” Psychology and Health, vol. 25,
no. 9, pp. 1077-1100, 2010.

J. E. M. Sale, M. Gignac, and G. Hawker, “The relationship
between disease symptoms, life events, coping and treatment,
and depression among older adults with osteoarthritis,” Journal
of Rheumatology, vol. 35, no. 2, pp. 335-342, 2008.

S. Nolen-Hoeksema, J. Larson, and C. Grayson, “Explaining
the gender difference in depressive symptoms,” Journal of Per-
sonality and Social Psychology, vol. 77, no. 5, pp. 1061-1072, 1999.
J. H. Halanych, E Wang, D. R. Miller et al., “Racial/ethnic
differences in diabetes care for older veterans: accounting for
dual health system use changes conclusions,” Medical Care, vol.
44, no. 5, pp. 439-445, 2006.

H. C. Kales and A. M. Mellow, “Race and depression: does
race affect the diagnosis and treatment of late life depression?”
Geriatrics, vol. 61, no. 5, pp. 18-21, 2006.

(16]

(17]

(18]

[19

[20]

(21]

(22]

[26]
(27]

(28]

A. L. Byers and K. Yaffe, “Depression and risk of developing
dementia,” Nature Reviews Neurology, vol. 7, no. 6, pp. 323-331,
2011.

P. Chen, M. Ganguli, B. H. Mulsant, and S. T. DeKosky,
“The temporal relationship between depressive symptoms and
dementia: a community-based prospective study;,” Archives of
General Psychiatry, vol. 56, no. 3, pp. 261-266, 1999.

M. Crowe, A. Sartori, O. J. Clay et al., “Diabetes and cognitive
decline: investigating the potential influence of factors related
to health disparities,” Journal of Aging and Health, vol. 22, no. 3,
pp. 292-306, 2010.

L. Fisher, M. M. Skaff, J. T. Mullan et al., “Clinical depression
versus distress among patients with type 2 diabetes: not just a
question of semantics,” Diabetes Care, vol. 30, no. 3, pp. 542
548, 2007.

L. Fisher, J. T. Mullan, P. Arean, R. E. Glasgow, D. Hessler,
and U. Masharani, “Diabetes distress but not clinical depression
or depressive symptoms is associated with glycemic control in
both cross-sectional and longitudinal analyses,” Diabetes Care,
vol. 33, no. 1, pp. 23-28, 2010.

C. A. de Jager, M. M. Budge, and R. Clarke, “Utility of TICS-
M for the assessment of cognitive function in older adults,
International Journal of Geriatric Psychiatry, vol. 18, no. 4, pp.
318-324, 2003.

J. A. Yesavage, T. L. Brink, T. L. Rose et al., “Development
and validation of a geriatric depression screening scale: a preli-
minary report;” Journal of Psychiatric Research, vol. 17, no. 1, pp.
37-49, 1982.

J. I Sheikh and J. A. Yesavage, “Geriatric depression scale:
recent evidence and development of a shorter version,” Clinical
Gerontologist, vol. 5, no. 1-2, pp. 165-173, 1986.

L. Fisher, R. E. Glasgow, J. T. Mullan, M. M. Skaff, and W. H.
Polonsky, “Development of a brief diabetes distress screening
instrument,” Annals of Family Medicine, vol. 6, no. 3, pp. 246-
252, 2008.

W. H. Polonsky, L. Fisher, J. Earles et al., “Assessing psychosocial
distress in diabetes: development of the diabetes distress scale;”
Diabetes Care, vol. 28, no. 3, pp. 626-631, 2005.

SAS Institute, SAS 9.1.3, Procedures Guide, SAS Institute, Cary,
NC, USA, 2006.

IBM Corporation, Released 2013. IBM SPSS Statistics for Win-
dows, Version 22.0, IBM Corporation, Armonk, NY, USA, 2013.

M. Astrom, R. Adolfsson, and K. Asplund, “Major depression
in stroke patients: a 3-year longitudinal study,” Stroke, vol. 24,
no. 7, pp. 976-982, 1993.

A. Pan, Q. Sun, O. I. Okereke, K. M. Rexrode, and FE. B. Hu,
“Depression and risk of stroke morbidity and mortality: a meta-
analysis and systematic review;” The Journal of the American
Medical Association, vol. 306, no. 11, pp. 1241-1249, 2011.

H.-P. Haring, “Cognitive impairment after stroke,” Current
Opinion in Neurology, vol. 15, no. 1, pp. 79-84, 2002.

S. Paterniti, M.-H. Verdier-Taillefer, C. Dufouil, and A. Alpéro-
vitch, “Depressive symptoms and cognitive decline in elderly
people: longitudinal study;,” The British Journal of Psychiatry, vol.
181, pp. 406-410, 2002.

D. M. W. Kriegsman, B. W.]J. H. Penninx, J. T. M. Van Eijk, A. ]. P.
Boeke, and D. J. H. Deeg, “Self-reports and general practitioner
information on the presence of chronic diseases in community
dwelling elderly;” Journal of Clinical Epidemiology, vol. 49, no.
12, pp. 1407-1417, 1996.



[33] Y. Okura, L. H. Urban, D. W. Mahoney, S. J. Jacobsen, and R. J.

[34

]

Rodehefter, “Agreement between self-report questionnaires and
medical record data was substantial for diabetes, hypertension,
myocardial infarction, and stroke but not for heart failure,”
Journal of Clinical Epidemiology, vol. 57, no. 10, pp. 1096-1103,
2004.

M. I Harris, “Racial and ethnic differences in health care access
and health outcomes for adults with type 2 diabetes,” Diabetes
Care, vol. 24, no. 3, pp. 454-459, 2001.

R. S. Surwit, M. A. L. van Tilburg, N. Zucker et al., “Stress man-
agement improves long-term glycemic control in type 2 dia-
betes,” Diabetes Care, vol. 25, no. 1, pp. 30-34, 2002.

Journal of Diabetes Research



