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Diabetes Distress and Glycemic
Control: The Buffering Effect
of Autonomy Support From
Important Family Members and
Friends

Diabetes Care 2018;41:1157-1163 | https.//doi.org/10.2337/dc17-2396

OBJECTIVE

To examine whether autonomy support (defined as social support for an individual’s
personal agency) for diabetes management from informal health supporters (family/
friends) reduces the detrimental effects of diabetes distress on glycemic control.

RESEARCH DESIGN AND METHODS

Three hundred eight veterans with type 2 diabetes and one or more risk factors
for diabetes complications completed a survey that included measures of diabetes
distress and perceived autonomy support from their main informal health supporter.
Hemoglobin A;. (HbA,.) data from 12 months before and after the survey were
extracted from electronic medical records. Linear mixed modeling examined the main
effects and interaction of autonomy support and diabetes distress on repeated
measures of HbA;. over the 12 months after the survey, controlling for mean prior
12-month HbA,, time, insulin use, age, and race/ethnicity.

RESULTS

Diabetes distress (B = 0.12 [SE 0.05]; P = 0.023) was associated with higher and
autonomy support (B= —0.16 [SE 0.07]; P = 0.032) with lower subsequent HbA, . levels.
Autonomy support moderated the relationship between diabetes distress and HbA,
(B=—0.13 [SE 0.06]; P = 0.027). Greater diabetes distress was associated with higher
HbA, atlow (B=0.21[SE 07]; P=0.002) but not high (B=0.01[SE 0.07]; P=0.890) levels
of autonomy support.

CONCLUSIONS

Autonomy support from main health supporters may contribute to better glycemic
control by ameliorating the effects of diabetes distress. Interventions that reduce
diabetes distress and enhance the autonomy supportiveness of informal supporters
may be effective approaches to improving glycemic control.

Effective diabetes management requires ongoing self-care regimens that often are
complex and demanding (1,2). Many individuals with diabetes experience diabetes
distress, which is defined as emotional distress resulting from burdensome symptoms,
onerous self-management regimens, fear of complications, and loss of functioning (3).
Diabetes distress is relatively stable over time, and approximately one-third of adults
with type 2 diabetes experience clinically significant levels of diabetes distress (4,5).
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Adults with poorly controlled diabetes,
who are at high risk for diabetes compli-
cations, are more likely to experience
high levels of diabetes-related distress
(6-8), whichinturnisassociated with poor
diabetes self-management and glycemic
control (9-14).

Social support consistently has been
linked to better health outcomes among
adults with chronic health conditions
(15,16), including diabetes (17,18). Two
general models have been proposed to
elucidate the beneficial role of social
support on health outcomes (19,20).
First, the direct-effects model contends
that social support has a direct positive
effect on health through health-promoting
behaviors, helpful psychological states,
and physiological processes independent
of stressful experiences. A large body of
evidence supports the direct effect of so-
cial support on improved health outcomes
among adults with diabetes (17,18). Sec-
ond, the stress-buffering model postu-
lates that social support mitigates the
negative effects of stress on health out-
comes. Baek et al. (21) found that the size
of a patient’s social network and his or
her general support satisfaction moderate
the relationship between diabetes-related
burden (i.e., insulin use, diabetes complica-
tions) and diabetes distress, suggesting that
general forms of social support may buffer
the effect of diabetes-related stressors
on the patient’s experience of diabetes-
related distress. Griffith et al. (22) found
that greater support satisfaction is asso-
ciated with better glycemic control at high,
but not low, levels of life stress, indicating
that general social support may play arole
in moderating the impact of general stress
on glycemic control. However, whether
social support for diabetes self-management
buffers the relationship between diabetes-
related distress and glycemic control is
not clear.

Family members and friends represent
particularly important sources of support
for individuals with diabetes. Most adults
with diabetes obtain self-management
support from family members (23), with
older adults receiving an average of 10—
14 h of assistance from informal support-
ers per week (24). However, social support
from family members and friends may
be most helpful when provided in the
context of autonomy-supportive rela-
tionships (25,26). Autonomy support for
chronic disease management involves
acknowledging patients’ perspectives,

providing choices, responding to patients’
self-care initiatives, and minimizing
control of patients’ self-care behavior
(27). Greater autonomy support from
health care providers is associated with
lower diabetes distress (28) and better
glycemic control (28-30). Yet, to date, no
studies to our knowledge have examined
the potential impact on glycemic control
of autonomy support from informal sour-
ces of support, such as family and friends.
Furthermore, no studies have examined
the potential role of autonomy support
from health supporters in buffering the
relationship between diabetes distress
and glycemic control.

The current study examines whether
autonomy support from patients’ main
health supporters (i.e., family members,
friends) is directly associated with sub-
sequent 12-month glycemic control and
whether it buffers the relationship between
high diabetes distress and subsequent
glycemic control. Thus, we hypothesized
that higher autonomy support from in-
formal supporters is associated with
lower HbA;. levels and, in parallel with
the stress-buffering model of support (20),
moderates the relationship between di-
abetes distress and HbA,. levels during
the following 12-month period. Specifi-
cally, we predicted that increased levels of
autonomy support would attenuate the
relationship between greater diabetes dis-
tressand higher subsequent 12-month HbA, ..

RESEARCH DESIGN AND METHODS

Study Sample

Adults with type 2 diabetes at high risk
for complications were identified from
an existing registry of patients with di-
abetes within a single U.S. Department of
Veterans Affairs (VA) health care system.
The registry included patients with 1) an
HbA;. within 6 months >8.0% among
those <55 years of age oran HbA,.>9.0%
for those =55 years of age, 2) a blood
pressure reading within 6 months >160/
100 mmHg or average blood pressure over
the prior 6 months >150/90 mmHg, or 3) a
diagnosis of lower-extremity ulcer and/
or amputation. Age-based differences
in HbA, criteria were determined by the
health system clinical registry used for
recruitment and reflect current clinical
guidelines that recommend setting higher
HbA,. targets for older patients with
type 2 diabetes (31-33). In June 2012,
surveys with electronic medical record
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(EMR) release forms were mailed to a
randomly selected sample of 1,000 reg-
istry patients; 588 surveys were returned.
Of the returned surveys, 478 (81.3%) in-
cluded signed EMR release forms. His-
panic respondents provided significantly
lower rates of consent for EMR release (n=
12 [66.6%]) than non-Hispanic respon-
dents (n = 442 [82.6%); x° = 3.94; P =
0.047). However, rates of EMR consent
did not differ significantly by age, sex, race,
education level, marital status, living sit-
uation (alone vs. with one or more per-
sons), presence of amain health supporter,
diabetes distress, or perceived autonomy
support (all P > 0.05). HbA;. data from
June 2011 to June 2013 (i.e., 12 months
before and after the survey) were ex-
tracted from consenting respondents’
EMR. Four hundred eleven (86.0%) re-
spondents had at least one HbA;. mea-
surement in the 12 months before and
after the survey. These participants did
not differ significantly from patients with-
out HbA,.inthe 12 months before or after
the survey onany of the study variables (all
P > 0.05). Respondents were asked to
identify one family member (i.e., spouse/
partner, adult child, sibling, parent, other
relative) or friend most involved in their
health care (e.g., helping them to remem-
ber to take medications, encouraging them
to exercise). This individual was desig-
nated as the respondent’s main health
supporter. Only respondents who indi-
cated that they had a main health
supporter (n = 315 [76.6%]) were in-
cluded in this study. Respondents with a
main health supporter did not differ
from those without a main health sup-
porter on any of the study variables (i.e.,
age, race/ethnicity, insulin use, diabe-
tes distress, subsequent 12-month HbA ;)
(all P > 0.05). Seven (2.2%) respond-
ents had data missing for one or more
study variable and were excluded. There-
fore, the resulting sample included 308
adults with a total of 734 valid HbA, . tests
(mean 2.38/participant) extracted from
their EMR over the 12 months after the
survey.

Outcome Variable

HbA;. was used to assess participants’
glycemic control. All HbA;. values avail-
able in the health system EMR from the
12-month period before and after the
survey were extracted. Participants’ HbA;
measurementsduringthe 12 months after
the survey were the primary outcome of
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interest. Laboratory methods used to test
each blood sample were consistent with
the National Glycohemoglobin Standard-
ization Program.

Predictor Variables

Participants’ perceived autonomy support
from their main health supporter was
measured using a modified version of the
Important Other Climate Questionnaire
(locQ) (27). The scale comprises four
items describing the patient’s main health
supporter (e.g., “My main health sup-
porter respects my choices about how to
care for my health”), which participants
rated on a five-point Likert scale from
strongly disagree to strongly agree. Total
scores are calculated by averaging item
responses. Higher scores indicate greater
perceived autonomy support. The 10CQ
is a reliable and valid predictor of short-
and long-term changes in health behav-
iors, including smoking cessation and diet
(27). Internal consistency of the scale is
good (o = 0.86).

The Diabetes Distress Scale 2 (DDS-2)
was used to assess participants’ emotional
distress associated with the experience of
living with diabetes (34). The scale com-
prises two items from the 17-item DDS
(35) that are rated from 1 (not a problem)
to6(averyserious problem). ltemresponses
are averaged to generate a total score, with
higher scores indicating greater diabetes
distress. DDS-2 total scores are strongly
associated with the 17-item DDS total scores
and are predictive of diabetes self-care
behaviors (e.g., diet, physical activity)
and HbA;. (14,34). Items demonstrated
ahigh level of intercorrelation in the current
sample (Spearman r = 0.72; P < 0.001).

Control Variables

Demographic variables were assessed
by survey. Age, race, and ethnicity (i.e.,
Hispanic vs. non-Hispanic) were included
as control variables. Given the small pro-
portion of nonwhite and Hispanic partic-
ipants, race and ethnicity were combined
into a single binary variable (non-Hispanic
white vs. other race/ethnicity). Partic-
ipants’ use of insulin was determined
through pharmacy data extracted during
the 12 months before and after the survey.
HbA,. values during the 12 months pre-
ceding the survey were averaged to
generate a measure of each participant’s
prior glycemic control, which was in-
cluded as a control variable in each mod-
el to better estimate the prospective

association between each predictor (i.e.,
diabetes distress, autonomy support) and
HbA; . during the following 12-month period.
The number of weeks between the survey
date and the date of each HbA;. measure-
ment during the following 12-month
period was calculated and included in
each model to examine and control for
the effects of time. Control variables were
selected a priori on the basis of patient
characteristics associated with both di-
abetes distress and glycemic control
(8,21,36-38).

Data Analysis

Descriptive statistics were used to char-
acterize the sample. A linear mixed model
was used to examine the hypothesized
main effects of diabetes distress and auton-
omy support on participants’ HbA;. mea-
surements during the following 12-month
period. HbA;. values were clustered
within each participant. The model was
adjusted for their prior glycemic control,
time, insulin use, age, and race/ethnicity
and retested after including diabetes
distress, autonomy support, and the
interaction of autonomy support and di-
abetes distress. In both linear mixed models,
diabetes distress, autonomy support, and
each control variable (i.e., prior glycemic
control, time, insulin use, age, race/ethnicity)
were treated as fixed effects. Both models
were tested with and without random
intercepts to quantify and control for poten-
tial within-subject correlation on the re-
peated measurements of HbA;. over the
12 months after the survey. The fits of
competing models were compared usinga
likelihood ratio x° test. All statistical tests
were two-tailed, with a set to 0.05. Ana-
lyses were performed using the MIXED
command in SPSS version 24.0.

The interaction between autonomy
support and diabetes distress was further
examined by plotting the simple intercepts
and slopes representing the relationship
between diabetes distress and HbA, . during
the following 12-month period at high
(+1SD) andlow(—15SD) levels of autonomy
support (39). Simple slopes were tested
against zero using asymptotic z values.
Next, the region of significance was com-
puted to determine the boundary value of
autonomy support at which the relationship
between diabetes distress and subsequent
12-month HbA,. reached statistical signif-
icance (P < 0.05). To further visualize the
interaction, we created plots for the linear
relationship between the simple slope of
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autonomy support and HbA;. measure-
ments over the following 12 months
(y-axis) with autonomy support (x-axis).
Continuous variables were mean centered
before testing each model.

RESULTS

Sample Characteristics

The sample was primarily male (98.1%)
and white and non-Hispanic (84.1%), with
a mean age of 66.49 years (SD 10.15)
(Table 1). Most of the sample had a high-
school or higher level of education (86.4%).
Spouses/partners were the most common
health supporter (69.2%). The mean DDS-2
score was 2.22 (SD 1.19) and within the
moderate range of diabetes distress sug-
gested by Fisher et al. (5). Most participants
used insulin with or without oral diabetes
medication (60.4%), and approximately
one-third used oral diabetes medication
only (35.7%). The mean of each participants’
average HbA,. during the 12 months after
the survey was 7.9% (63 mmol/mol) (SD
1.4%). In accordance with clinical recom-
mendations for monitoring glycemic con-
trol, most participants (96.1%) had between
one and four HbA;. measurements (range
one to seven) in the 12 months after the
survey (32). The average time between
the survey and each HbA;. measurement
was 25.8 weeks (SD 7.7).

Model Fit

The fit for each linear mixed model was
compared with and without including
random intercepts. Inclusion of random
intercepts yielded a significantly better fit
for both models (allP < 0.001). Therandom
intercepts (i.e., between-participant var-
iance in HbA;. measurements over the
12 months after the survey) accounted
for 43.4% and 42.9% of the total variance
in HbA,. in the direct and buffering mod-
els, respectively.

Direct Effects of Diabetes Distress and
Autonomy Support

Linear mixed modeling was used to simul-
taneously test the association of diabetes
distress and autonomy support with par-
ticipants’ HbA, . levels over the 12 months
after the survey when controlling for prior
glycemic control, time, insulin use, age,
and race/ethnicity. Greater diabetes dis-
tress (B = 0.12 [SE 0.05]; P = 0.021) was
significantly associated with higher HbA, .
during the subsequent 12 months. Greater
autonomy support (B=—0.16 [SE0.08]; P=
0.032) was significantly associated with
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Table 1—Sample characteristics

Value (N = 308)

Age (years)
Male sex
Education
Less than high school diploma
High school diploma
More than high school
Non-Hispanic white
MHS lives in home
MHS relationship to patient
Spouse/partner
Adult child
Sibling
Other family
Friend
One or more diabetes complications
Diabetes medication type
Insulin (with or without oral medication)
Oral medications only
DDS-2
10CQ
12-month average HbA;. (% [mmol/mol])

66.5 = 10.15
98.1

13.6
33.6
52.8

84.1
57.3

69.2
14.3
5.6
5.5
5.2

22.1

60.4
35.7

2.2 +1.19
3.9+ 0.76
7.9 + 1.4 [63]

Data are mean = SD or %. DDS-2 scale range is 1-6, with higher scores indicating greater distress.
10CQ scale range is 1-5, with higher scores indicating greater autonomy support. MHS, main

health supporter.

lower HbA;. measurements over the fol-
lowing 12 months (direct-effect model)
(Table 2). Of the control variables, only
prior glycemic control (B = 0.53 [SE 0.04];
P < 0.001) and insulin use (B = 0.39 [SE
0.12]; P = 0.001) were significantly asso-
ciated with higher HbA;. measurements
over the following 12 months. Time from
the survey to HbA;. measurement, age,
and race/ethnicity were not significantly
associated with HbA;. measurements dur-
ing the following 12 months.

Buffering Effect of Autonomy Support
The linear mixed model was then retested
after including diabetes distress and the
interaction of diabetes distress with au-
tonomy support (distress-buffering model)
(Table 2). Consistent with the stress-
buffering hypothesis, a significant inter-
action of diabetes distress and autonomy
support with HbA;. during the following
12 months (B=—0.13 [SE 0.06]; P=0.027)
was found after adjusting for control
variables. Of the control variables, only

Table 2—Results of linear mixed models of direct and diabetes distress—buffering
effects of autonomy support on subsequent 12-month HbA;. percent

Direct-effect model

Distress-buffering model

B SE  Pvalue B SE P value

Predictor

Autonomy support —0.16 0.07 0.023 —0.14 0.08 0.064

Diabetes distress 0.12 005 0.032 0.11 0.05 0.029

Autonomy support X diabetes distress —0.13 0.06 0.027
Control variable

Age —0.01 0.01 0.856 —0.01 0.01 0.878

Race/ethnicity* 0.17 0.15 0.248 0.18 0.15 0.229

Insulin uset 039 0.12 0.001 0.38 0.12 0.002

TimeF 0.01 0.01 0.972 0.01 0.01 0.961

Prior average HbA,. (%) 0.53 0.04 <0.001 0.52 0.04 <0.001

All coefficients are unstandardized and represent fixed effects. Boldface indicates significance at
P <0.05.Thesampleincluded 734 HbA, . values clustered within 308 individuals. *Non-Hispanicwhite
vs. other race and/or ethnicity. TNo insulin use = 0 vs. insulin use = 1. ¥Months between assessment
of predictor variables (i.e., diabetes distress, autonomy support) and each HbA,;. measurement.
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prior glycemic control (B = 0.52 [SE 0.04];
P < 0.001) and insulin status (B = 0.38 [SE
0.12]; P = 0.002) significantly predicted
HbA,. measurements over the 12 months
after the survey.

The significant interaction of diabe-
tes distress with autonomy support was
probed using tests of simple slopes. At low
(—1 SD) levels of autonomy support, a
1-unit increase in diabetes distress (range
1-6 units) was associated with a 0.2
increase in HbA;. over the following
12 months (B = 0.21 [SE 0.07]; z = 3.21;
P =0.001) (Fig. 1A). However, this asso-
ciation was not significant at high (+1 SD)
levels of autonomy support (B = 0.02 [SE
0.07); z = 0.16; P = 0.874).

A region-of-significance analysis was
used to determine the level of autonomy
support at which diabetes distress pre-
dicted subsequent HbA;. measurements.
The boundary value of the mean-centered
autonomy support variable was ~0.1
(range —2.89 to 1.11). Thus, greater
diabetes distress was significantly associ-
ated with higher subsequent 12-month
HbA;. measurements approximately at
or below the mean level of autonomy
support (Fig. 1B).

CONCLUSIONS

This study is the first to our knowledge
to examine both the direct and the dia-
betes distress—buffering effects of autonomy
support from a main informal health
supporter on subsequent 12-month gly-
cemic control among adults with type 2
diabetes. It provides evidence for a direct
relationship between perceived auton-
omy support from main health supporters
and better subsequent glycemic control
(i.e., lower 12-month HbA;.). Consistent
with the stress-buffering model of social
support, the findings suggest that auton-
omy supportfromamain health supporter
may mitigate the negative effect of dia-
betes distress on glycemic control. Al-
though greater diabetes distress was
strongly associated with higher subse-
quent 12-month HbA,. among patients
with moderate to low levels of perceived
autonomy support from their main health
supporter, this relationship was completely
attenuated among those with high levels of
perceived autonomy support. These find-
ings suggest that autonomy support may
contribute to better glycemic control both
directly and through buffering the effect of
diabetes-related distress.
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Figure 1—Simple slopes depicting the relationship of diabetes distress to prospective 12-month HbA; .
at high and low levels of autonomy support (A) and region-of-significance plot representing the same
interaction (B) while controlling for age, race/ethnicity, insulin use, prior average 12-month HbA, ., and
support satisfaction. The dashed line in B represents the boundary value of the mean-centered
autonomy support variable below which the simple slope between diabetes distress and 12-month
HbA, is significant (P < 0.05).

The direct association between auton-
omy supportfromamain health supporter

with better prospective glycemic con-
trol (29,30,40). A randomized trial of a

and subsequent measures of glycemic
control observed in the current study
builds on findings from other observa-
tional studies linking greater autonomy
support from health care providers

computer-based intervention targeting
patients’ perceived autonomy support
from their health care providers demon-
strated improvements in glycemic con-
trol relative to the control condition (28).

Taken together, results from prior studies
and the current findings suggest that
autonomy support may facilitate better
self-management and glycemic control
across relationship types (i.e., informal
supporter, health care provider).

As hypothesized, autonomy support
buffered the relationship between diabe-
tes distress and subsequent glycemic
control in models adjusted for established
correlates of both diabetes distress and
glycemic control. Diabetes distress was
associated with subsequent glycemic con-
trol only among patients with low to
moderate levels of perceived autonomy
support. These findings suggest that
patients with lower levels of autonomy
support from family and friends may be at
particularly high risk for poor outcomes
when experiencing high levels of diabetes
distress. In contrast, high levels of auton-
omy supportfromamain health supporter
appear to attenuate the relationship
between patients’ diabetes distress and
subsequent glycemic control. Of note,
Baek et al. (21) found that general social
support buffers the negative impact of
diabetes-related stressors (i.e., diabetes
complications, insulin use) on patients’
reported diabetes distress. The current
findings suggest that autonomy support
for disease self-management from a main
health supporter buffers the negative
effect of reported diabetes distress on
glycemic control. Greater autonomy sup-
port from important others may bolster
patients’ ability to cope with their diabetes-
related distress, which may otherwise
interfere with their ability to successfully
manage their blood glucose levels. Addi-
tional research is needed to identify
mechanisms by which autonomy sup-
port from informal health supporters facil-
itates adaptive coping in response to
diabetes-related distress.

The current findings also build on prior
studies that examined the cross-sectional
and longitudinal relationship between
diabetes-related distress and HbA;.. We
found that greater diabetes distress
predicted higher HbA,. over a 12-month
period when accounting for within-
participant variability in HbA;. as well as
participants’ recent history of glycemic
control. These findings are consistent with
other research indicating that diabetes
distress is associated with poor prospec-
tive glycemic control (6,9,10). However,
other studies have found a nonsignificant
relationship between diabetes distress
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and prospective HbA;. when controlling
for baseline HbA; (10,12,14). In contrast
with previous studies, the current study
included individuals with one or more
risk factors for diabetes complications for
whom greater diabetes distress (e.g.,
feeling overwhelmed and less confident
in diabetes self-management) may have
made a comparatively greater contribu-
tion toward poor subsequent glycemic
control through diminished diabetes self-
efficacy and self-care behaviors (38).

Findings from this study are qualified by
four notable limitations. First, the study
sample comprised primarily non-Hispanic,
white, male veterans. Thus, the study
findings may not generalize to more diverse
populations. We were unable to compare
the characteristics of survey respon-
dents and nonrespondents and, thus,
were unable to assess potential sources
of nonresponse bias. Results suggest that
Hispanic respondents were less likely
than non-Hispanic respondents to provide
consent for use of their EMR data and,
therefore, were less likely to be included
in the study sample. Second, the study
focused on patients’ perceived autonomy
support from a single main health sup-
porter. However, adults with diabetes
may receive multiple kinds of disease-
related support and may receive support
from multiple people across relationship
types. The findings do not account for
sources of disease-related support from
participants’ broader social networks.
Third, we did not assess participants’
experience of general emotional distress,
which may also influence glycemic control
(38). Finally, the study sample included
patients with one or more separate risk
factors for diabetes complications, so we
were unable to assess the extent to which
these individual risk factors affected pa-
tients’ level of diabetes distress or per-
ceived autonomy support.

Autonomy support from a main health
supporter may contribute to better gly-
cemic control both directly and by buff-
ering against the negative effects of diabetes
distress. Adults with low autonomy support
from family health supporters may be at risk
for poor glycemic control, particularly in the
setting of high diabetes-related distress. The
findings suggest that increased autonomy
support from a key health supporter con-
tributes to better glycemic control, partic-
ularly among individuals with elevated
diabetes distress. For patients experienc-
ing diabetes distress, health care providers

could consider counseling family members
in the use of autonomy-supportive strat-
egies to facilitate patients’ diabetes self-
management and improved glycemic
control. Future studies could test whether
interventions to increase autonomy sup-
port from existing health supporters help
toimprove glycemic control among patients
who experience high levels of diabetes
distress.

Acknowledgments. The authors thank Brady
West (University of Michigan Institute for Social
Research) for consulting on the data analytic
approach. The authors also thank Jen Burgess,
Darcy Saffar, and David Ratz (VA Center for Clinical
Management Research) for assistance with data
management and the veterans who participated.
Funding. This study was supported by the VA
Center for Clinical Management Research, the VA
Veterans Integrated Service Network 11 Patient
Aligned Care Team Demonstration Laboratory,
and the Michigan Center for Diabetes Translational
Research (National Institute of Diabetes and Digestive
and Kidney Diseases grant P30-DK-092926). J.D.P.
is a VA senior Research Career Scientist.

Duality of Interest. No potential conflicts of
interest relevant to this article were reported.
Author Contributions. A.A.L. conceptualized the
study. A.A.L, J.D.P.,, M.H., and A.-M.R. provided
feedback on the manuscript. A.A.L. and A.-M.R.
performed all statistical analyses and wrote the
manuscript. A.-M.R. collected data as part of
a larger study. A.A.L. is the guarantor of this
work and, as such, had full access to all the data in
the study and takes responsibility for the integrity
of the data and the accuracy of the data analysis.

References

1. PowersMA, BardsleyJ, Cypress M, etal. Diabetes
self-management education and support in type 2
diabetes: a joint position statement of the American
Diabetes Association, the American Association of
Diabetes Educators, and the Academy of Nutrition and
Dietetics. Diabetes Educ 2015;41:417-430

2. Funnell MM, Tang TS, Anderson RM. From
DSME to DSMS: developing empowerment-based
diabetes self-management support. Diabetes
Spectr 2007;20:221-226

3. Fisher L, Gonzalez JS, Polonsky WH. The
confusing tale of depression and distress in pa-
tients with diabetes: a call for greater clarity and
precision. Diabet Med 2014;31:764-772

4. FisherL, Skaff MM, MullanJT, Arean P, Glasgow
R, Masharani U. A longitudinal study of affective
and anxiety disorders, depressive affect and
diabetes distress in adults with type 2 diabetes.
Diabet Med 2008;25:1096-1101

5. Fisher L, Hessler DM, Polonsky WH, Mullan J.
When is diabetes distress clinically meaningful?
Establishing cut points for the Diabetes Distress
Scale. Diabetes Care 2012;35:259-264

6. Polonsky WH, Anderson BJ, Lohrer PA, et al.
Assessment of diabetes-related distress. Diabetes
Care 1995;18:754-760

7. Fisher L, Mullan JT, Skaff MM, Glasgow RE,
Arean P, Hessler D. Predicting diabetes distress in

patients with type 2 diabetes: a longitudinal study.
Diabet Med 2009;26:622-627

8. Sullivan MD, Evans G, Anderson R, et al.
Diabetes symptoms and distress in ACCORD trial
participants: relationship to baseline clinical
variables. Clin Diabetes 2012;30:101-108

9. Aikens JE. Prospective associations between
emotional distress and poor outcomes in type 2
diabetes. Diabetes Care 2012;35:2472-2478

10. Fisher L, Mullan JT, Arean P, Glasgow RE,
Hessler D, Masharani U. Diabetes distress but not
clinical depression or depressive symptoms is
associated with glycemic control in both cross-
sectional and longitudinal analyses. Diabetes
Care 2010;33:23-28

11. Zagarins SE, Allen NA, Garb JL, Welch G.
Improvement in glycemic control following a di-
abetes education intervention is associated with
change in diabetes distress but not change in
depressive symptoms. ) Behav Med 2012;35:299-
304

12. Hessler D, Fisher L, Glasgow RE, et al. Reduc-
tions in regimen distress are associated with
improved management and glycemic control
over time. Diabetes Care 2014;37:617-624

13. FisherL,Hessler D, Glasgow RE, et al. REDEEM:
a pragmatic trial to reduce diabetes distress.
Diabetes Care 2013;36:2551-2558

14. Strandberg RB, Graue M, Wentzel-Larsen T,
Peyrot M, Thordarson HB, Rokne B. Longitudinal
relationship between diabetes-specific emotional
distress and follow-up HbA; in adults with type 1
diabetes mellitus. Diabet Med 2015;32:1304—
1310

15. Uchino BN. Understanding the links between
social support and physical health: a life-span
perspective with emphasis on the separability of
perceived and received support. Perspect Psychol
Sci 2009;4:236-255

16. Cohen S, Underwood LG, Gottlied BH. Social
relationships and health. In Social Support Mea-
surement and Intervention: A Guide for Health and
Social Scientists. Cohen S, Underwood LG, Gottlied
BH, Eds. New York, NY, Oxford University Press,
2000, p. 3-28

17. Strom JL, Egede LE. The impact of social
support on outcomes in adult patients with type 2
diabetes: a systematic review. Curr Diab Rep 2012;
12:769-781

18. Miller TA, Dimatteo MR. Importance of
family/social support and impact on adherence
to diabetic therapy. Diabetes Metab Syndr Obes
2013;6:421-426

19. Thoits PA. Mechanisms linking social ties and
support to physical and mental health. JHealth Soc
Behav 2011;52:145-161

20. Cohen S, Wills TA. Stress, social support, and
the buffering hypothesis. Psychol Bull 1985;98:
310-357

21. Baek RN, Tanenbaum ML, Gonzalez JS. Di-
abetes burden and diabetes distress: the buffering
effect of social support. Ann Behav Med 2014;48:
145-155

22. Griffith LS, Field BJ, Lustman PJ. Life stress and
social support in diabetes: association with glyce-
mic control. IntJ Psychiatry Med 1990;20:365-372
23. Rosland A-M, Heisler M, Choi H-J, Silveira MJ,
Piette JD. Family influences on self-management
among functionally independent adults with di-
abetes or heart failure: do family members hinder
as much as they help? Chronic llin 2010;6:22-33



care.diabetesjournals.org

24. LangaKM, Vijan S, Hayward RA, et al. Informal
caregiving for diabetes and diabetic complica-
tions among elderly Americans. J Gerontol B Psychol
Sci Soc Sci 2002;57:5177-5186

25. Ryan RM, Solky JA. What Is Supportive About
Social Support? Handbook of Social Support and the
Family. New York, NY, Springer, 1996, p. 249-267

26. Martire LM, Schulz R. Involving family in psy-
chosocial interventions for chronic illness. Curr Dir
Psychol Sci 2007;16:90-94

27. Williams GC, Lynch MF, McGregor HA, Ryan
RM, Sharp D, Deci EL. Validation of the “Important
Other” Climate Questionnaire: assessing auton-
omy support for health-related change. Fam Syst
Health 2006;24:179-194

28. Williams GC, Lynch M, Glasgow RE. Computer-
assisted intervention improves patient-centered
diabetes care by increasing autonomy support.
Health Psychol 2007;26:728-734

29. Williams GC, Patrick H, Niemiec CP, et al.
Reducing the health risks of diabetes: how self-
determination theory may help improve medica-
tion adherence and quality of life. Diabetes Educ
2009;35:484-492

30. Williams GC, McGregor HA, King D, Nelson CC,
Glasgow RE. Variation in perceived competence,
glycemic control, and patient satisfaction: relationship
to autonomy support from physicians. Patient Educ
Couns 2005;57:39-45

31. American Diabetes Association. Glycemic
targets [published correction appears in Diabetes
Care 2017;40:985]. Sec. 6. In Standards of Medical
Care in Diabetes—2017. Diabetes Care 2017;
40(Suppl. 1);S48-556.

32. Guideline Oversight Group. Type 2 diabetes
screening and treatment guideline [article online],
2017. Available from https://wa.kaiserpermanente
.org/static/pdf/public/guidelines/diabetes2.pdf.
Accessed 1 March 2018

33. DuY-F, OuH-Y, Beverly EA, Chiu C-J. Achieving
glycemic control in elderly patients with type 2
diabetes: a critical comparison of current options.
Clin Interv Aging 2014;9:1963-1980

34. Fisher L, Glasgow RE, Mullan JT, Skaff MM,
Polonsky WH. Development of a brief diabetes
distress screeninginstrument. Ann Fam Med 2008;
6:246-252

35. Polonsky WH, FisherL, EarlesJ, etal. Assessing
psychosocial distress in diabetes: development of

Lee and Associates

the diabetes distress scale. Diabetes Care 2005;28:
626-631

36. Cramer JA, Pugh MJ. The influence of insulin
use on glycemic control: how well do adults follow
prescriptions for insulin [published correction ap-
pears in Diabetes Care 2005;28:767]? Diabetes Care
2005;28:78-83

37. Wagner JA, Tennen H, Feinn R, Osborn CY.
Self-reported discrimination, diabetes distress,
and continuous blood glucose in women with
type 2 diabetes. J Immigr Minor Health 2015;17:
566-573

38. Hilliard ME, Yi-Frazier JP, Hessler D, Butler AM,
Anderson BJ, JaserS. Stress and Alc among people
with diabetes across the lifespan. Curr Diab Rep
2016;16:67

39. Preacher KJ, Curran PJ, Bauer DJ. Computa-
tional tools for probing interactions in multiple
linear regression, multilevel modeling, and latent
curve analysis. J Educ Behav Stat 2006;31:437—
448

40. Williams GC, Rodin GC, Ryan RM, Grolnick WS,
Deci EL. Autonomous regulation and long-term
medication adherence in adult outpatients. Health
Psychol 1998;17:269-276


https://wa.kaiserpermanente.org/static/pdf/public/guidelines/diabetes2.pdf
https://wa.kaiserpermanente.org/static/pdf/public/guidelines/diabetes2.pdf
http://care.diabetesjournals.org

