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IMPACT OF DISTRESS REDUCTION ON BEHAVIORAL

CORRELATES AND ATC IN AFRICAN AMERICAN

WOMEN WITH UNCONTROLLED TYPE 2 DIABETES:

Resutts rRoMm EMPOWER

Objective: Symptoms of emotional distress
related to diabetes have been associated with
inadequate self-care behaviors, medication
non-adherence, and poor glycemic control
that may predispose patients to premature
death. African American women, in whom
diabetes is more common and social support
is often insufficient, may be at particularly
high risk. The objective of this study was to
examine the impact of lowering diabetes-re-
lated emotional distress on glycemic control
and associated behavioral correlates in rural
African American women with uncontrolled
type 2 diabetes (T2D).

Design: Post-hoc analysis of prospective,
randomized, controlled trial.

Setting: Rural communities in the southeast-
ern United States.

Patients: 129 rural middle-aged African
American women with uncontrolled type 2
diabetes (T2D)(A1C > 7.0).

Primary Independent Variable: Diabetes-
related distress.

Main Outcome Measures: Changes from
baseline to 12-month follow-up in diabetes-
related distress, and associated changes in
medication adherence, self-care activities,
self-efficacy, and glycemic control (A1C).

Results: Patients with a reduction in diabe-
tes-related distress (n=79) had significantly
greater improvement in A1C, medication
adherence, self-care activities, and self-effi-
cacy compared with those in whom diabetes
distress worsened or was unchanged (n=50).
Changes in distress were also significantly
and inversely correlated with improvements
in medication adherence, self-care activities,
and self-efficacy.
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INTRODUCTION

The management of type 2 dia-
betes (T2D) involves adopting and
maintaining a variety of lifestyle and
self-care behaviors including dietary,
physical activity, glucose monitor-
ing, and medication adherence that
may be new for patients.! As glyce-
mic control becomes more difficult
with increasing duration of disease,
treatment  intensification  involv-
ing additional medication, lifestyle
changes, and monitoring is often rec-
ommended. These behavioral chang-
es are inter-related and can result in
ever-increasing complexity for the
patient, potentially impacting qual-
ity of life. These complex behavioral
changes may impact role functioning,
a concern among African American
women who often care for others in

their family, often with limited social
and financial support. Due to this
increasing complexity and burden
of self-care behaviors, many female
patients experience increased emo-
tional distress that has been reported
in more than 40% of patients with
T2D.*5 This emotional distress re-
lated to diabetes has been associated
with inadequate self-care behaviors,
medication non-adherence, and poor
glycemic control.>*¢ Diabetes-related
distress has also been associated with
an increased risk for depression in a
longitudinal study of patients with
diabetes.” Further, recent evidence
from our prior work suggests that
stress and depressive symptoms in pa-
tients with diabetes may be associated
with a higher incidence of cardio-
vascular events and death, especially
among African American women.?

Conclusions: Among rural African Ameri-
can women, reductions in diabetes-related
distress may be associated with lower A1C
and improvements in self-efficacy, self-care
behaviors, and medication adherence. Ethn
Dis. 2017;27(2):155-160 ; doi:10.18865/
ed.27.2.155.
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While elevated levels of diabetes-
related distress have been associated
with inadequate self-care behaviors
and adverse cardiovascular outcomes,
it is unclear if improving adverse
in at-risk African
with  T2D

can result in improved glycemic

distress levels

American  women
outcomes. One study by Fisher et al’
describes a pragmatic trial called the
REDEEM study that was specifically
designed to reduce diabetes-related
distress using  telephone-delivered
support. Early findings from a study
by Hessler et al'® demonstrated that
improving regimen-related distress in
particular resulted in improved self-
care behaviors and glycemic control.
In addition, the impact of a specific
distress—reducing cognitive behavioral
treatment program in European
patients with diabetes and subclinical
depression was recently described
by Hermann et al,'' demonstrating
improvements in both measures of
distress and depressive symptoms.
However, self-care behaviors and
glycemic control were notsignificantly
improved despite improvement in
the psychological measures. These
results are conflicting and may relate
to the nature of the intervention
strategy and to the populations
studied. Further, most prior studies
of diabetes-related distress have

occurred in large metropolitan
communities with predominantly
Caucasian  populations and the
potential impact of lowering distress
levels has not been well-studied in
rural African American women with
T2D, a population with elevated
levels of distress and different social

also with
12,13

support structures but

potential strengths and resiliency.
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The purpose of our present study
was to examine the impact of lowering
diabetes-related emotional distress on
glycemic control and associated be-
havioral correlates in at-risk rural Af-
rican American women with uncon-
trolled T2D. Further, we examined
if changes in diabetes-related distress
were associated with changes in self-ef-
ficacy, self-care behaviors, or medica-
tion adherence as potential correlates
of improvement in glycemic control.

METHODS

Research Design

This study is a post-hoc analysis of
a prospective, randomized, controlled
trial, the EMPOWER study, to exam-
ine the impact of changes in diabetes-
related distress. The design and base-
line characteristics of the EMPOWER
diabetes study have been previously
described.”? Briefly, EMPOWER is a
randomized prospective clinical trial
of a peer advisor telephone-delivered
16-session small-changes lifestyle inter-
vention (small self-determined nutri-
tion and physical activity goals relative
to baseline behaviors) and medication
adherence support compared with a
control group receiving mailed diabetes
educational materials (number of mail-
ings matched for the number of con-
tacts), in adult African American wom-
en with uncontrolled T2D. The phone
was chosen as the primary mode of
intervention specifically because of the
lack of transportation and distance to
community centers noted in the three
rural counties identified for our study.
The peer advisor facilitated the develop-
ment, implementation, and monitoring
of specific small changes goals related to
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diet, physical activity, and medication
adherence. Specific treatment topics
addressed by the peer advisor included
self-management behaviors that focus
on portion control, sweetened bever-
age consumption, leisure time physi-
cal activity, medication adherence,
self-monitoring of weight and blood
sugar, stress management, and similar
T2D management behaviors. The peer
advisor-facilitated goal selection was
designed to be relative to baseline be-
haviors (to emphasize lifestyle change),
determined by the patient instead of
externally set by staff (to optimize goal
ownership and self-efficacy), and small
and manageable to minimize the likeli-
hood of feeling overwhelmed with goals
that were “unreachable.” The goal was
to facilitate patients accumulating and
sustaining a number of small lifestyle
changes and improved health behaviors
over time, resulting in weight reduc-
tion and improved glycemic control.

Sample and Setting

Patients recruited included adult
(aged 18 — 75 years) African Ameri-
can women with uncontrolled T2D
(A1C = 7.0%) and without end-stage
complications/advanced disease (de-
termined by self-report and medical
records review). Study patients were
recruited from both regional prima-
ry care medical practices and from
community sites located in the rural
southeastern United States. All pa-
tients signed a statement of informed
consent that was approved by the
study university’s Institutional Review
Board. The trial was registered with
[NCT01806194].
Only patients with complete data

ClinicalTrials.gov

for all measures at all time points
were included in our present study.



Patients

Our present study included 129 pa-
tients from both treatment arms who
had complete clinical and behavioral
measures available at baseline and at all
follow-up time points (ie, no missing
data). This included 71 patients from
the intervention arm (55%); and 58
patients from the control arm (45%).
There were no major differences in
baseline characteristics between this
study sample with complete follow-up
data and the larger enrollment sample.

Outcome Measures and Data
Collection Procedures

The independent variable of inter-
est was the change in diabetes-related
distress, measured using the Diabetes
Distress Scale developed by Polonsky
et al.* Specifically, the Diabetes Distress
Scale (DDS), a well-validated 17-item
measure of disease-specific distress,*
was administered at baseline and at
12-month follow-up via a face-to-face
research visit in the community with
one of the investigators. The mean
distress scores and mean change from
baseline to 12-month follow-up were
computed. For example, the DDS
asks respondents to rate the extent to
which they “feel overwhelmed by the
demands of living with diabetes,” “feel
they are often failing in their diabetes
routine,” and “don’t feel confident in
their day-to-day ability to manage
their diabetes.” The investigators also
measured several potential correlates
of change in glycemic control at the
same baseline and 12-month follow-
up visits including self-reported medi-
cation adherence, measured using the
validated 8-item Morisky Medication
Adherence Scale (MMAS-8)." Values
for the MMAS-8 score were recoded
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as described by Morisky'* to achieve a
score ranging from 0 to 8, with higher
scores indicative of greater medication
adherence. Diabetes self-care behav-
iors were assessed and scored using the
Summary of Diabetes Self-Care Activ-
ities measure, a validated instrument
described by Toobert et al."” Empow-
erment and self-efficacy were assessed
and scored via validated instruments
including the Diabetes Empowerment
Scale — Short Form, described by An-
derson et al,'®and by the Diabetes Self-
Efficacy Scale," respectively. Respons-
es for each instrument were collected
using paper and pencil surveys com-
pleted by the patient at each research
visit. Change in A1C from baseline to
12-month follow-up was measured via
fingerstick at the same research visits.
(DCA Vantage, Siemens Healthcare
Diagnostics, Inc., Tarrytown, NY)

Statistics

Sample size for this study was esti-
mated using a two-tailed alpha of .05,
a beta of .20, an effect size of .5, and
a standard deviation of 1.0 resulting
in a sample size needed of 63 patients
per group (total n=126). The investi-
gators examined the relationship be-
tween changes in diabetes-related dis-
tress (mean DDS score) and changes
in A1C using various statistical com-
parisons. To facilitate an initial com-
parison of demographic, clinical and
behavioral parameters at baseline only
by distress level, patients were dichoto-
mized as follows: those with a baseline
mean DDS of >3.0 were considered
to have elevated distress while patients
with a mean DDS of <3.0 were con-
sidered to have a normal distress level.
(education, income,

Demographic

employment, food assistance), clinical
ploy
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(A1C) and behavioral (self-care behav-
jors, self-efficacy, medication adher-
ence) parameters at baseline were then
compared in these two distress level
groups using independent samples
T-tests and Chi square comparisons.
Mean changes in A1C and in mean
DDS scores across time from baseline
to 12-month follow-up were also ini-
tially evaluated as continuous measures
using Pearson correlation analysis.

To characterize the associations
with change in DDS scores from
baseline to 12-month follow-up, all
patients were subsequently dichoto-
mized into two groups based on
whether their diabetes-related distress
improved vs worsened or stayed the
Mean
changes from baseline to 12-month
follow-up in A1C, self-efhcacy, self-
care behaviors, and medication adher-

same across the 12 months.

ence were then compared between the
two dichotomized distress groups (dis-
tress improved vs worsened/stayed the
same) using a students T test. In addi-
tion, changes in the continuous mea-
sures for distress, self-efficacy, self-care
behaviors, and medication adherence
from baseline to 12-month follow-up
were evaluated using Pearson correla-
tion analysis. All data were analyzed

using SPSS vs. 22 (IBM, Chicago, IL).

RESULTS

Baseline Parameters by Level
of Distress

Approximately 35% of women
(n=45) had elevated levels of diabetes-
related distress at baseline. Table 1 pro-
vides a comparison of demographic,
clinical, and behavioral parameters
at baseline for women with low/nor-
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mal levels of distress (< 3.0) vs those
with elevated levels of distress (> 3.0).
These findings demonstrate that those
with elevated distress levels at baseline
had significantly higher A1C values as
well as significantly lower self-report-
ed levels of self-care behaviors, self-
efficacy, and medication adherence.

Changes in Distress and
Corresponding Changes
in Clinical and Behavioral
Parameters

Seventy-nine of 129 (61%) women
across both treatment arms improved
their mean diabetes-related distress
level between baseline and 12-month
follow-up while 50 (39%) women
had unchanged or worsened distress
levels. There were no significant dif-
ferences in baseline characteristics in-
cluding mean A1C, age, duration of
diabetes, education level, employment
status, and annual income between

those whose distress level improved vs
those whose distress level stayed the
same or worsened (data not shown).
However, there was a significant dif-
ference in the change in A1C as shown
in Figure 1. In women whose distress
declined, there was a mean reduction
in A1C of .34 while in those whose
distress stayed the same or worsened,
A1C increased by an average of .2,
leaving the 12-month endpoints an
average of .55 apart (P=.05). This
change was accompanied by signifi-
cant changes in mean self-efficacy,
self-care  activities, empowerment,
and medication adherence scores
(Table 2) from baseline to 12-month
follow-up in the two groups. Further,
the change in diabetes-distress level
from baseline to 12-month follow-up
was significantly and inversely corre-
lated with the changes in self-efficacy
(Pearson correlation=-.45), self-care
behaviors (Pearson correlation=-.45),

Table 1. Comparison of baseline demographic and clinical characteristics by

baseline distress level

Normal distress  Elevated distress

Baseline parameter at baseline, at baseline, P
n=84 n=45
Mean age = SD, yrs 54.9 = 10.7 48.8 = 10.7 .003
Annual income < $40,000 85% 86% .8
<High school education 48% 42% .7
Employed 37% 30% 2
Using or has used a food assistance 68% 719% 8
program
Diabetes duration = SD, yrs 10.8 £ 9.2 9.1 £ 6.4 .30
Intervention arm 55% 56% 1.0
Doctor visits in last year 4.6 5.2 A
Mean BMI = SEM 36.5 £.7 385=*=1.2 14
On daily insulin injections 52% 67% 13
Mean med. adherence score + SEM 6.1+ .2 41=3 <.001
Mean A1C = SEM, % 8.8 £ .2 94 + .3 .05
Mean self-care activities score = SEM 3.8 .1 25=*.2 <.001
Mean self-efficacy score = SEM 73%23 54+ .3 <.001
Mean duration of diabetes = SEM, yrs 10.8 = 1.0 9.1=1.0 .30
Mean number of provider visits in the last 46+ 4 50+ 7 40

one year = SEM

BMI, body mass index; SD, standard deviation; SEM,

standard error of the mean.
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and medication adherence (Pearson
correlation=-.40) scores (all 2=.0001).

DiscussioN

Our present study highlights the
critical nature of behavioral co-mor-
bidities in chronic disease in a high-risk
subset of African American women, a
group with important disparities in
diabetes-related morbidity and mor-
tality. Further, this study is among the
first to suggest that reduction in emo-
tional distress in this high-risk popula-
tion may be associated with important
changes in A1C and the behavioral
correlates of self-care. The study was
conducted in a rural area in the south-
castern United States with a sample of
African American women with limited
education and income and with a his-
tory of uncontrolled T2D; this group
that has been inadequately studied in
many reports. At baseline, elevated
levels of diabetes-related distress were
associated with higher A1C values and
with lower levels of self-care behaviors,
self-efficacy, and medication adher-
ence, as we have previously reported.®
The findings across 12 months of fol-
low-up suggest a strong relationship
between reduction in diabetes-related
distress and improvements in glycemic
control, regardless of the patients ran-
domly assigned intervention arm. Of
note, patients whose diabetes-related
distress stayed the same or worsened
actually had a modest worsening of
Al1C at 12-month follow-up. The
importance of addressing behavioral
diabetes-
related distress, are illustrated in our

co-morbidities, such as
recent article in which patients with

diabetes and elevated levels of stress



or depressive symptoms or both in
the national REGARDS study were at
substantially increased risk for adverse
cardiovascular outcomes.®* Of note,
African American women represented
the highest risk demographic group.

The exact mechanisms whereby el-
evated levels of diabetes-related distress
are associated with higher A1C values
and whereby reduction in diabetes-
related distress is associated with im-
provements in A1C remain to be fully
elucidated. However, previous data
have shown that elevated stress in dia-
betes results in increased cortisol levels
that are associated with higher glucose
concentrations.'® Our present findings
in a high-risk population of women
suggest an important relationship be-
tween the reduction in diabetes-related
distress and improvements in self-care
activities, self-efficacy, and medication
adherence. This suggests the possibil-
ity that therapeutic strategies to reduce
diabetes-related distress may improve
glycemic control in part through im-
proving the patient’s self-care behav-
iors, self-efficacy, and medication ad-
herence. These findings add to those of

' who also found a rela-

Hessler et a
tionship between behavioral correlates
of improved glycemic control in the
context of reducing elevated levels of
regimen-related distress. However, we
acknowledge the potential for bi-di-
rectionality and that improvements in
glycemic control may be followed by
reductions in diabetes-related distress.

Our present study has some limi-
tations. The study was undertaken
in rural African American women in
the southeastern United States and
generalizability to other racial or geo-
graphic groups is not possible. The
study was not powered to test the re-
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Table 2. Comparison of mean changes in clinical outcomes + SD across 12
months by change in distress level

Distress level Distress level

Baseline parameter same or in- decreased, P
creased, n=50 n=79

Mean change in weight, Ibs -2.1 £15.0 -2.7 £11.2 .81
Mean change in systolic BB mm Hg +2.1 = 22.1 -3.1+223 .20
Mean change in med. adherence score -0.21 = 1.62 +.81 £ 1.80 .001
Mean change in A1C, % +.21 1.7 -34+15 .05
Mean change in self-care activities score 3.8+ .1 25 %2 .001
Mean change in self-efficacy score 73%23 54=*.3 .001
Mean change in empowerment score -15 .7 +.25 £ 1.1 .014

BMI, body mass index; SD, standard deviation.

lationship between changes in distress
and A1C using multivariate statistical
analyses that might control for the
independent effects of selected de-
mographic and/or clinical variables.
Despite this, our study suggests that
diabetes-related  emotional  distress
may be an important therapeutic tar-
get and suggests the need for further
research in high-risk African Ameri-
can women with uncontrolled T2D.

These findings have important
implications for the delivery of dia-
betes care in rural African American
women. Specifically, these results sug-

gest the need to not only screen for

diabetes-related distress in rural pri-
mary care but to pursue additional
trials regarding whether lowering
elevated levels of diabetes-related dis-
tress might represent an important
therapeutic target that is associated
with not only improving behavioral
outcomes but also glycemic control.

CONCLUSION

In conclusion, our study in rural
African American women with un-
controlled T2D demonstrates that the
lowering of diabetes-related distress
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Figure 1. Change in A1C (+ S.E.M.) in Patients by Change in Distress Level from

Baseline to 12-Month Follow-up
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over a period of one year may be as-
sociated with significant improve-
ments in A1C as well as self-efficacy,
self-care behaviors, and medication
adherence. Additional research should
specifically explore interventions de-
signed to reduce elevated levels of

diabetes-related ~ distress, examining

its impact on glycemic control, while
carefully controlling for other poten-
tial covariates. Further, research should
examine the effect of changes in dia-
betes-related distress on cortisol and
other biological mechanisms as well as
on behavioral correlates of improved
glycemic control such as lifestyle be-
haviors and medication adherence.
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