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OBJECTIVE

To examine the association of diabetes stigma with psychological, behavioral, and
HbA1c outcomes and to investigatemoderation effects of self-esteem, self-efficacy,
and/or social support.

RESEARCH DESIGN AND METHODS

The national Second Diabetes MILES – Australia (MILES-2) survey included adults
with type 1 diabetes (n5 959, 41% of whomwere male, with mean6 SD age 446
15 years), insulin-treated type 2diabetes (n5 487, 60%male, age 6169 years), and
non–insulin-treated type 2 diabetes (n 5 642, 55% male, age 61 6 10 years).
(Un)adjusted linear regression analyses tested the association between diabetes
stigma (Diabetes Stigma Assessment Scale [DSAS]) and psychological outcomes
(depressive symptoms [eight-item version of the Patient Health Questionnaire
(PHQ-8)], anxiety symptoms [Generalized Anxiety Disorder 7-item (GAD-7) ques-
tionnaire], anddiabetes-specific distress [20-itemProblemAreas InDiabetes (PAID)
scale]), behavioral outcomes (healthy diet and physical activity [Summary of
Diabetes Self-Care Activities (SDSCA)]), and self-reported HbA1c. Interaction effects
tested whether associations varied by self-esteem (Rosenberg Self-Esteem Scale
[RSES]), self-efficacy (Confidence in Diabetes Self-Care [CIDS] scale), or diabetes-
specific social support (Diabetes Support Scale [DSS]).

RESULTS

Significant positive associations were observed between DSAS and PHQ-8, GAD-7,
and PAID across diabetes type/treatment groups (all P < 0.001), whereby each SD
increase in DSAS scores was associated with approximately one-half SD deteri-
oration in emotional well-being. Associations between DSAS and SDSCA and HbA1c

were nonmeaningful. Self-esteem moderated psychological outcomes among par-
ticipants with type 1 and non–insulin-treated type 2 diabetes and diabetes distress
among those with insulin-treated type 2 diabetes. Interaction effects were partially
observed for social support but not for self-efficacy.

CONCLUSIONS

This study provides evidence of the association between diabetes stigma and
depressive/anxiety symptoms and diabetes distress and for themoderating effects
of self-esteem and social support among adults with type 1 and type 2 diabetes.
Further research is needed to examine associations with objectively measured
behavioral and clinical outcomes.
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Evidence of the extent and potential
impact of diabetes-related stigma is in-
creasing (1–7). Notably, the international
second Diabetes Attitudes, Wishes and
Needs (DAWN2) study found that one in
five adults with type 1 diabetes or type 2
diabetes have experienced discrimina-
tion because of their diabetes (4) and
that discrimination is associated with
impaired quality of life and increased
diabetes-specific distress (8). However,
discrimination is just one, albeit extreme,
form of stigma. Diabetes-related stigma
includes perceived or experienced exclu-
sion, discrimination, status loss, rejec-
tion, blame, or stereotyping based on the
diagnosis or management of diabetes
(9–11), e.g., being or feeling blamed by
others for causing the condition (2,3).
In 2013, Schabert et al. (11) reviewed

the limited, at that time,diabetes-related
stigma research in the field of diabetes
and proposed a framework for under-
standing diabetes stigma, which was fur-
ther refined (3) followingqualitative studies
examining the sources, experiences, and
impactof stigmaamongadultswith type1
or type 2 diabetes (2,3). Sources of di-
abetes stigma may be external (e.g., me-
dia, healthprofessionals, family, public) or
internal (i.e., self-stigma) (2,3). The spe-
cific features of diabetes and its manage-
ment contributing todiabetes stigma (e.g.,
needle use, overweight/obesity), and the
experiences of diabetes stigma, differ qual-
itatively and quantitatively (1–3,6). This
is currently most notable by diabetes
type (e.g., type 1 vs. type 2) and treat-
ment (e.g., insulin-treated vs. non–insulin-
treated) (1–3,6), though there is also
evidence for an association between age
and diabetes durationwith diabetes stigma
(1).However, similarpsychosocial impacts
and mitigating strategies have been hy-
pothesized across groups (3,11). The frame-
workproposesthatdiabetesstigmaimpacts
upon psychological, behavioral, and clin-
ical outcomes. For example, secondary
analysesof two interviewstudies revealed
the impact of public responses on self-
care practices among adults with type 2
diabetes (i.e., omission of insulin injec-
tions and blood glucose monitoring in
public) and, therefore, the potential neg-
ative impact on glucose levels (12). These
consequences may be mitigated by var-
ious factors (e.g., social support, mass
media campaigns) (3,11,12). However,
there has been little quantitative re-
search to date investigating the association

between diabetes stigma and those
proposed “consequences” and potential
moderators.

In a large (N5 5,422) U.S. survey using
single-item measures of diabetes stigma
and itsperceived impact, at leastone-half
(52% of those with type 2 and 76% with
type1diabetes) of those surveyed reported
experiencing diabetes-related stigma,with
up to 38% reporting that this had im-
pactedon their “emotional life” (i.e., symp-
toms of distress) and “social life” (i.e.,
having a full and satisfying social and
work life) (6). A Swiss survey of .3,000
adults with diabetes identified an asso-
ciation between diabetes stigma and
quality of life, diabetes-specific distress,
depressive symptoms, and social support
(1). However, the novel tool to assess
diabetes-related stigma, informed by an
associated qualitative study, used a bi-
nary count assessment of stigma in various
situations, which may under- or over-
state the strength of the experienced
stigma. An association has previously been
reported between the Self-Stigma Scale
(adapted version) with lower self-care
engagement and out-of-target HbA1c
among Japanese adults with type 2 di-
abetes (5,7). The recent development and
validation of the Type 1 Diabetes Stigma
Assessment Scale (DSAS-1) and Type 2
Diabetes Stigma Assessment Scale (DSAS-
2) (13,14) enables psychometrically ro-
bust quantification of diabetes-related
stigma, includingboth “self” andexternal
or public, and the assessment of corre-
lates and moderating variables.

The mitigating strategies proposed by
Schabert et al. (11) focuson1) countering
stigma at a social level (e.g., through
education, social marketing, health pro-
motion campaigns), or 2) the capacity of
the individual with diabetes to be re-
silient to stigma (i.e., access to counsel-
ing services and social support, diabetes
self-management) (3). Little research has
been conducted investigating either ap-
proach in the diabetespopulation todate.
However, given the demonstrated nega-
tive association between social support
and diabetes stigma (1), it may be ex-
pected that social support is an impor-
tant moderator of the impact of diabetes
stigma on psychological, social, behavior,
and clinical outcomes. In addition, diabe-
tes self-efficacy (confidence in one’s abil-
ity to self-manage diabetes) may be a
reasonable proxy measure of the poten-
tial role of diabetes education and self-

management skills in moderating diabe-
tes stigma. Finally, in other health con-
ditions and populations, evidence for the
moderating effect of individual-level fac-
tors on the impact of stigma has been
demonstrated (15). Specifically, self-esteem
has been highlighted as a potential pro-
tective factor in reducing the impact of
stigma on emotional well-being, though
there is conflicting evidence for themod-
erating effect of self-esteem on the im-
pact of diabetes stigma (1,5,12,14).

Further research is urgently needed to
examine the hypothesized moderators
and consequences of diabetes-related
stigma using validatedmeasures in large-
scale studies (16). The comprehensive,
large-scale, cross-sectional Second Dia-
betes MILES (Management and Impact
for Long-term Empowerment and Suc-
cess) – Australia (MILES-2) study data set
provides opportunity to examine some
of the proposed correlates and moder-
ators of diabetes stigma, as measured
using the DSAS-1 and DSAS-2 (17). Thus,
the aims of the current study were to: 1)
examine the associations between diabetes-
related stigma and psychological, be-
havioral, and clinical outcomes among
Australian adults with type 1 diabetes,
insulin-treated type 2 diabetes, and non–
insulin-treated type 2 diabetes and 2)
investigate whether any identified asso-
ciations are moderated by self-esteem,
diabetes-specific self-efficacy, and/or so-
cial support. It was hypothesized that
diabetes stigma is associated with psy-
chological, behavioral, and clinical out-
comes and that these effects would be
moderated by self-esteem, self-efficacy,
and social support.

RESEARCH DESIGN AND METHODS

The Diabetes MILES study is an interna-
tional collaborative exploring the psycho-
social aspectsof livingwithdiabetes (18,19).
This study uses cross-sectional data from
theMILES-2 study, a national online survey
of adults with type 1 and type 2 diabetes
(conducted in 2015). A detailed description
of themethods, sample characteristics, and
response rates have previously been pub-
lished (17). Ethics approval forMILES-2was
granted from the Deakin University Human
Research Ethics Committee (2011-046).

Participants and Procedure
MILES-2 eligibility criteria included a self-
reported diagnosis of type 1 or type 2
diabetes, age 18–75 years, ability to read
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and write in English, and current resi-
dence inAustralia. Study invitationswere
sent to a random sample (N5 20,000) of
National Diabetes Services Scheme regis-
trants, stratified by state and diabetes
types, and to all (N 5 2,065) original
Diabetes MILES – Australia 2011 partic-
ipants who had consented to being con-
tacted about future surveys. The online
survey was also advertised nationwide in
diabetes-related media (e.g., websites,
e-newsletters, and social media). Recruit-
ment materials directed potential par-
ticipants to the study website, securely
hosted by Qualtrics (Provo, UT). Follow-
ing receiptof aplain languagedescription
of the study, indication of consent, and
completion of screening questions, eli-
gible participants were directed to the
survey. Responses were saved automat-
ically throughout survey completion, such
that partial participant data are available
for those who exited prior to full com-
pletion. Question completion was not
compulsory (with the exception of eli-
gibility screening items); thus, partici-
pants were free to skip single items or
whole questionnaires.
In total, 2,342eligible respondents took

part in MILES-2 (17), of whom 2,088 are
included in the current study. A subsample
of 254 (10.8%) participants are excluded
from this study, as they had access to a
modified MILES-2 survey, which did not
include the Diabetes Stigma Assessment
Scale (DSAS), the primary measure of in-
terest in this study. This subsample was
part of the longitudinal Diabetes MILES
cohort, who completed a MILES-2 survey
consistent with the DiabetesMILES survey
they completed in 2011.

Measures
Measures relevant to the current study
are described below, and a full list of
measures included in MILES-2 has pre-
viously been published (17).

Diabetes Stigma

Perceivedandexperienceddiabetesstigma
was assessed using the DSAS-1 (13) or
the DSAS-2 (14), corresponding with self-
reporteddiabetes type. Each scale includes
19 statements, and respondents are asked
torate theiragreementwitheach itemona
5-point scale (1, “strongly disagree,” to 5,
“strongly agree”). Statements relate to
being (or feeling) blamed, judged, or sub-
ject to negating stereotyping by others
including, for example, family, colleagues,

andhealthprofessionals, aswell as feelings
of self-blame and shame. Item scores are
summed to create a total score (range 19–
95), where higher scores indicate greater
perceived/experienced diabetes stigma.
Three subscale scores can also be calcu-
lated for each version of the DSAS, where
higher scores indicate greater endorse-
ment of that concept. The DSAS-1 and
DSAS-2 both include subscales assessing
“blame and judgment” and “concerns about
being treated differently.” The DSAS-1
includes a subscale assessing “identity
concerns,”while the DSAS-2 includes a sub-
scale assessing “self-stigma.”

Hypothesized Correlates of Diabetes-

Related Stigma

Psychological Outcomes.Depressive symp-
toms were assessed using an eight-item
version of the Patient Health Question-
naire (PHQ-8) (20). Anxiety symptoms
were assessed with the Generalized Anx-
iety Disorder 7-item (GAD-7) question-
naire (21). Foreachmeasure, respondents
rate symptom frequency over the past
2 weeks on a 4-point scale (0, “not at all,”
to 3, “nearly every day”). Item scores are
summed to form a total score (PHQ-8
range 0–24 and GAD-7 range 0–21) with
higher scores indicating greater experi-
ence of depressive/anxiety symptoms.

Diabetes-specific distress was assessed
using the 20-item Problem Areas In Di-
abetes (PAID) scale (22). Respondents
rate the extent to which each issue is a
problem for them on a 5-point scale (0,
“not a problem,” to 4, “serious prob-
lem”). A PAID total score is calculated as
the standardized sum of item scores
(range 0–100) with higher scores indi-
cating greater diabetes-specific distress
(23).
Behavioral Outcomes. Diabetes self-care
behaviors of relevance to the current
study include following a healthy diet
and participation in physical activity, as
measured using relevant subscales of
the Summary of Diabetes Self-Care Ac-
tivities (SDSCA) (24). The two-item gen-
eral diet SDSCA subscale assesses how
many days in the last week, and in an
average week in the last month, partic-
ipants recall following a “healthy eating
plan.” No further definition of a “healthy
eating plan” is provided, with partici-
pants required to interpret this instruc-
tion as related to them. The two-item
physical activity SDSCA subscale mea-
sures how many days in the last week

participants recall completing at least
30 min of continuous activity and on
how many days they participated in a
dedicatedexercisesession(e.g.,swimming,
exercise class). For both subscales, a mean
of the two items is taken to provide a score
from 0 to 7, with higher scores indicating
moredaysengaging in recommendeddiet
and physical activity behaviors.
ClinicalOutcomes.Participants were asked
to report how many months had passed
since their most recent HbA1c check (,4,
4–6,7–12,or.12monthsordonotknow)
and most recent HbA1c level (mmol/mol
or%). Participantswhoreportedthat their
last check was .6 months ago, or that
they did not know, were coded as having
missing HbA1c data.

Hypothesized Moderating Factors

General self-esteem was assessed using
the Rosenberg Self-Esteem Scale (RSES)
(25). Respondents rate their agreement
with 10 positively or negatively worded
statements about their feelings toward
themselvesona4-point scale (0, “strongly
disagree,” to 3, “strongly agree”). A total
score (range 0–30) is calculated by sum-
mingof responsesto individual itemsafter
reverse scoring of negativelyworded items.
Higher scores indicate higher self-esteem.

Diabetes self-efficacy was assessed us-
ing two versions of the Confidence in
Diabetes Self-Care (CIDS) scale: partic-
ipants with type 1 diabetes or insulin-
treated type 2 diabetes received the
CIDS1, designed for insulin-treated di-
abetes (26);participantswithnon–insulin-
treated type 2 diabetes completed the
CIDS2 (27). For both 20-item scales,
respondents indicate the extent towhich
they believe they can perform diabetes
self-care activities on a 5-point scale (1,
“no, I am sure I cannot,” to 5, “yes, I am
sure I can”). For both scales, a CIDS total
score is calculated as the standardized
sumof item scores (range 0–100). Higher
scores indicate greater diabetes self-
efficacy.

Diabetes-specific social support was
assessed using the Diabetes Support
Scale (DSS) (28). The DSS includes 12 items,
assessing support from peers with di-
abetes and those without diabetes. Par-
ticipants rate the support they had
received over the preceding 3 months
on a 7-point scale (1, “strongly disagree,”
to 7, “strongly agree”). A composite score
is calculated by reversing the scores of
negatively worded items and taking
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the mean of all items. Higher scores
indicate greater perceived diabetes so-
cial support.
The following self-reported demo-

graphic and clinical characteristics were
also extracted from the data set: age,
gender, relationshipstatus (in relationship/
not in relationship), employment status (in
paid work: yes/no), education level (uni-
versity education/no university education),
diabetes duration, primary diabetes treat-
ment (insulin pump/insulin injections/
noninsulin injectables/oral medication/
lifestyle modifications), diabetes-related
complications (total count out of seven,
including kidney disease, retinopathy, neu-
ropathy, heart disease, stroke, vascular
disease, and sexual dysfunction).

Statistical Analyses
Analyses were performed using Stata SE
version 15.0 (StataCorp) and IBM SPSS
Statistics 23 (Chicago, IL).

Descriptive Statistics

Participant characteristics were summa-
rized according to diabetes type: type 1,
type 2 with insulin use, and type 2 non-
insulin.Dataweresummarizedusingcounts
andpercentages (categorical/binary data)
or mean and SD (continuous data). The
median and interquartile range are pro-
vided for skewed distributions.

Statistical Methods

Univariable and multivariable linear re-
gression analyses were conducted to es-
timate the mean difference in a given
outcome for every 1-point increase in
diabetes stigma total score. The model
was adjusted by age, gender, duration of
diabetes, and number of diabetes com-
plications. This analysis was conducted
for all outcome measures: depressive
symptoms (PHQ-8), anxiety (GAD-7), di-
abetes distress (PAID), diet (SDSCA diet
subscale), physical activity (SDSCA exer-
cise subscale), andHbA1c (%).Unadjusted
and adjusted regression estimates, 95%
CIs, and P values were reported, with the
latter adjusted using Bonferroni correc-
tions to account for multiple testing. The
regression results were interpreted in
the context of clinical significance using
the effect estimates, CIs of the effect
estimates, and adjusted P values. Associ-
ations with P, 0.001 were considered to
be statistically significant. Where evidence
of associations was found between diabe-
tes stigma total score and outcome mea-
sures, interaction effects were added to

the model to test whether the association
varied by self-esteem (RSES), self-efficacy
(CIDS), and/or social support (DSS). These
analyses were conducted for each type of
diabetes: type 1, insulin-treated type 2, and
non–insulin-treated type 2. Transforma-
tions of variables with skewed distributions
were trialed in regression models, and
preference was given to high parsimony
models with high levels of goodness of fit.

Missing Data and Sensitivity Analyses

Only participants with complete data
were included in relevant linear regres-
sion models. For variables with .20%
missing data, sensitivity analyses using
pattern-mixturemodelswere carried out
to test whether regression results would
differ if themissingdatawerenotmissing
at random. To simulate this scenario, we
considered plausible values for differ-
ences in the mean of the missing data
and the mean of the observed data (d).
The regression analyses were repeated
for each value of d to determinewhether
study conclusions would change in the
presence of nonrandom missing data.

RESULTS

This study includes a total sample ofN5
2,088 participants, including 959 (46%)
with type 1 diabetes, 487 (23%) with in-
sulin-treated type 2 diabetes, and 642
(31%) with non–insulin-treated type 2 di-
abetes. Table 1 displays the demo-
graphic and clinical characteristics and
DSAS total and subscale scores, as well
as summary statistics for the hypothe-
sized correlates andmoderating factors,
for all participants by diabetes type/
treatment group.

Associations With Psychological,
Behavioral, and Clinical Outcomes
Table 2 displays the unadjusted and
adjusted associations between DSAS to-
tal scores and the hypothesized psycho-
logical, behavioral, and clinical outcomes
of interest for each group. Across di-
abetes types and treatments, after ad-
justment for age, gender, diabetes duration,
and number of complications, significant
positive associations were observed be-
tween diabetes stigma and depressive
symptoms, anxiety symptoms, and di-
abetes-specific distress. Each SD increase
in diabetes stigma is associated with ap-
proximately one-half SD increase in psycho-
logical impairment.Thus, thosewho report
greater perceived or experienced diabetes

stigma also report worse depressive,
anxiety, and diabetes-specific distress
symptoms. Across groups, statistically sig-
nificant associations (P, 0.001) between
DSAS total scores and behavioral and
clinical outcomes were not clinically
meaningful (Table 2).

Approximately35%ofparticipantshad
missingdata forHbA1c. Sensitivity analysis
was carried out to determine whether
regression results would change should
these missing data be missing not at
random (see Supplementary Fig. 1A–C).
Various values for differences in themean
of the missing data and the mean of the
observed data were considered. Results
remained unchanged when the missing
datawere considered to bemissing not at
random. When analyses were conducted
using DSAS subscales, the findings were
consistent with those for the total scale
(data not shown).

Moderating Effects of Self-esteem,
Self-Efficacy, and Social Support
The interactions between themoderator
variables (self-esteem, self-efficacy, and
social support) and diabetes stigma in
relation to associated psychological out-
comes, by diabetes type/treatment, are
detailed in Table 3 (and graphically rep-
resented in Supplementary Tables 1– 3).
Significant (P,0.001) interaction effects
were observed for self-esteem across psy-
chological outcomes. Specifically, with in-
creasing self-esteem, the effect of diabetes
stigma on psychological outcomes de-
creased slightly among those with type 1
and non–insulin-treated type 2 diabetes.
Among those with insulin-treated type 2
diabetes, with increasing self-esteem,
there was a small decrease in the asso-
ciation between diabetes stigma and di-
abetes distress, but this was not evident
for depressive or anxious symptoms.

Across groups, diabetes self-efficacy
scores had no impact on the association
between diabetes stigma and psycholog-
ical outcomes. With increasing levels of
diabetes-specific social support, there
were small decreases in the association
between diabetes stigma and diabetes-
specific distress among those with type 1
and non–insulin-treated type 2 diabetes
and small decreases in anxiety symptoms
among those with type 1 diabetes.

CONCLUSIONS

This large-scale cross-sectional study has
demonstrated an association between
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perceived/experienced diabetes stigma
and impaired psychological outcomes
(anxiety symptoms, depressive symptoms,
and diabetes distress) among Australian
adults with type 1 or type 2 diabetes. Our
results are consistent with both the hy-
pothesized consequences of diabetes
stigma (3,11) and previous cross-sectional

research (1,6,8). Furthermore, this study
extends our limited understanding of the
association between diabetes stigma
and behavioral and clinical outcomes, as
well as the potential moderating effect
on all three outcomes of self-esteem,
diabetes-specificself-efficacy,anddiabetes-
specific social support.

In contrast to existing diabetes, and
health-related, stigma research, which
has established an association between
stigma and various self-care behaviors
(7,29,30), the current study identified a
small (adjusted) association between
diabetes stigma and suboptimal dietary
behaviors but not physical activity.

Table 1—Sample characteristics by diabetes type/treatment (N 5 2,088)

Type 1 diabetes Type 2 diabetes (insulin) Type 2 diabetes (noninsulin)

N 5 959 Missing N 5 487 Missing N 5 642 Missing

Demographics
Age, years 43.5 6 15.4 d 61.3 6 9.0 d 61.0 6 9.7 d
Male gender 389 (41) 3 (0) 290 (60) d 350 (55) 3 (0)
Born in Australia 734 (77) d 356 (73) d 437 (68) 1 (0)
Employed 681 (71) 2 (0) 158 (32) d 259 (40) d

Highest level of education 4 (0) 1 (0) 3 (1)
#10 years 120 (13) 153 (32) 155 (24)
Completed year 12 170 (18) 54 (11) 73 (11)
Trade training or diploma(s) 228 (24) 151 (31) 187 (29)
Tertiary 437 (46) 128 (26) 224 (35)

Clinical characteristics
Diabetes duration, years 18.7 6 14.41, 5 (8–27) 1 (0) 14.7 6 7.6, 14 (10–19) 3 (0) 8.4 6 6.4, 7 (3–12) 4 (0.6)
Diabetes treatment d d

Insulin injections 631 (66) 485 (100) d
Insulin pump 328 (34) 2 (0.4) d

Noninsulin injectable d d 40 (6)
Glucose-lowering tablets d d 448 (70)
Lifestyle only d d 154 (24)

Diabetes complications 73 (8) 25 (5) 44 (7)
None 584 (66) 144 (31) 340 (57)
One to two 245 (28) 217 (47) 206 (35)
Three or more 57 (6) 101 (22) 52 (9)

BMI, kg/m2 26.4 6 5.5,
25.3 (22.9–28.7)

177 (18) 30.6 6 6.4,
29.4 (26.0–33.3)

142 (29) 32.7 6 6.5,
31.9 (28.3–36.3)

116 (18)

Diabetes stigma
DSAS total 52.9 6 15.6 74 (8) 43.5 6 16.2 45 (9) 39.0 6 15.5 70 (11)
Treated differently 13.6 6 5.4, 13 (10–17) 12.0 6 5.1, 12 (8–15) 10.2 6 4.3, 9 (6–13)
Blame and judgment 19.9 6 6.0, 21 (16–24) 19.2 6 7.2, 20 (14–25) 17.2 6 7.2, 17 (11–23)
Identity concerns 19.4 6 7.1, 19 (14–25) d d
Self-stigma d 12.3 6 5.9, 11 (7–16) 11.6 6 5.7, 10 (6.5–14)

Psychological outcomes
Depressive symptoms (PHQ-8) 6.3 6 5.5, 5 (2–9) 21 (2) 7.8 6 6.2, 7 (3–12) 12 (3) 5.7 6 5.2, 4 (1–9) 7 (1)
Anxiety symptoms (GAD-7) 5.0 6 5.1, 4 (1–7) 20 (2) 5.5 6 5.5, 4 (1–8) 12 (3) 4.2 6 4.6, 3 (0–6) 4 (1)
Diabetes distress (PAID) 25.1 6 21.1, 18.8

(7.5–38.8)
76 (8) 23.0 6 20.7,

17.5 (6.3–35)
40 (8) 15.8 6 17.7, 10

(3.8–21.3)
53 (8)

Behavioral outcomes
Diet (SDSCA subscale) 4.9 6 2.0 121 (13) 4.8 6 2.0 54 (11) 4.9 6 1.9 87 (14)
Exercise (SDSCA subscale) 3.5 6 2.1 119 (12) 2.9 6 2.3 53 (11) 3.5 6 2.2 88 (14)

Clinical outcomes
Self-reported HbA1c in last 6 months 257 (27) 169 (35) 302 (47)
% 7.4 6 1.3 7.5 6 1.6 6.7 6 1.7
mmol/mol 56.9 6 14.4 58.5 6 17.3 50.2 6 18.4

Hypothesized moderating factors
Self-esteem (RSES) 20.2 6 6.1,

20 (16–25)
146 (15) 19.9 6 5.9,

20 (16–24)
73 (15) 21.1 6 5.5,

21 (18–25)
96 (15)

Diabetes-specific self-efficacy (CIDS) 82.6 6 13.985
(73.8–95)

127 (13) 81.4 6 15.2,
84 (72.5–93.8)

58 (12) 82.4 6 15.1,
84 (72.5–96.3)

120 (19)

Diabetes-specific social support (DSS) 4.3 6 1.2 112 (12) 4.6 6 1.1 55 (11) 4.7 6 1.1 82 (13)

Data are n (%) or mean6 SD. Where continuous variables are nonnormally distributed, mean6 SD and median (interquartile range) are reported.
For CIDS, the CIDS1 was completed by participants using insulin and CIDS2 by those not using insulin. For DSAS, the DSAS-1 was completed by
participants with type 1 diabetes and DSAS-2 by those with type 2 diabetes.
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However, the current study used only
brief self-report SDSCA subscales to as-
sess diet and physical activities levels
(24). Thus, it may be that more com-
prehensive and sensitive measures of
self-care behaviors are needed to detect
such associations.
The limited self-care behaviors as-

sessed here may not reflect those most
relevantacrossdiabetes types/treatments.
For example, concerns about others’
reactions and concealment of diabetes
may lead to delays in insulin administration
or glucose monitoring among those with
insulin-treateddiabetes (12,31–33). Further
research is needed to quantitatively exam-
ine the association between diabetes stigma
andmedication-taking or glucose-monitoring
behaviors. Regardless, it is likely that
suboptimal self-care, whether this be
dietary, medication-taking, or glucose-
monitoring behaviors, occurs only in specific
situations (e.g., in public). Many instances
of these behaviors may occur in private
settings where diabetes stigma is unlikely
to impactonperformanceofthebehavior.

Diabetes self-care assessment toolsmaynot
be sensitive to any context-specific changes
in behaviors and, therefore, may not be
suitable for capturing the potential effect of
diabetes stigma. This highlights the strength
of an approach taken by Liu et al. (6),
whereby participants directly reported
the extent to which they felt that others’
perceptions of diabetes cause difficulties for
their emotional life, social life, or diabetes
management (including“successfulmanage-
ment, adherence, and good choices”).

It has been proposed, and supported
elsewhere (6,7), that diabetes stigma
may lead, via impaired self-care behav-
iors, to suboptimal HbA1c and, in the very
long-term, development of diabetes-
related complications (11). This associa-
tion was observed, though not clinically
meaningful, in the current study only
among adults with type 1 diabetes,
and results remained following sensitiv-
ity analyses. The lack of a clinically mean-
ingful relationship between diabetes
stigma and HbA1c may be due to the
cross-sectional nature of the study.

Prospective research is needed to exam-
ine the potential association between
diabetes stigma and HbA1c, including changes
over time. Multiyear cohort studies are
needed to determine whether diabetes
stigma affects the onset or progression of
diabetes-related complications.

There is limited published evidence
regarding the proposed moderators of
the impact of diabetes stigma, and the
current study provides preliminary evi-
dence in relation togeneral anddiabetes-
specific emotionalwell-being. Consistent
with health-related stigma research in
other populations (e.g., 15,34), we found
evidence, across all three groups, for the
potential moderating effects of general
self-esteem on the relationship between
diabetes stigma and psychological out-
comes. The current study also suggests
that diabetes-specific social support has a
potential moderating effect on the re-
lationship between diabetes stigma and
diabetes-specific distress among adults
with type 1 and non–insulin-treated type 2
diabetes and on the relationship between

Table 2—Unadjusted and adjusted linear regression exploring associations between diabetes stigma and psychological,
behavioral, and clinical outcomes by diabetes type/treatment (N 5 2,088)

Unadjusted Adjusted*

N

Mean difference in outcome
for every 1-point increase in
diabetes stigma (95% CI) P N

Mean difference in outcome
for every 1-point increase in
diabetes stigma (95% CI) P

Type 1 diabetes, N 5 959
Psychological outcomes
Anxiety symptoms (GAD-7) 883 0.14 (0.12–0.16) ,0.001 867 0.12 (0.10–0.14) ,0.001
Depressive symptoms (PHQ-8) 883 0.16 (0.14–0.18) ,0.001 867 0.13 (0.11–0.16) ,0.001
Diabetes-specific distress (PAID) 871 0.83 (0.75–0.90) ,0.001 856 0.76 (0.69–0.84) ,0.001

Behavioral outcomes
Diet (SDSCA) 825 20.02 (20.03 to 20.02) ,0.001 815 20.01 (20.02 to 20.005) 0.002
Physical activity (SDSCA) 827 20.01 (20.02 to 20.001) 0.02 817 20.002 (20.01 to 0.008) 0.74

Clinical outcome: HbA1c (%) 691 0.02 (0.009–0.02) ,0.001 686 0.01 (0.006–0.02) ,0.001

Type 2 diabetes (insulin), N 5 487
Psychological outcomes
Anxiety symptoms (GAD-7) 441 0.17 (0.14–0.20) ,0.001 440 0.15 (0.12–0.18) ,0.001
Depressive symptoms (PHQ-8) 441 0.18 (0.15–0.21) ,0.001 440 0.15 (0.12–0.19) ,0.001
Diabetes-specific distress (PAID) 433 0.87 (0.78–0.96) ,0.001 432 0.82 (0.72–0.91) ,0.001

Behavioral outcomes
Diet (SDSCA) 415 20.03 (20.05 to 20.02) ,0.001 415 20.03 (20.04 to 20.01) ,0.001
Physical activity (SDSCA) 415 20.02 (20.03 to 20.005) 0.008 415 20.02 (20.03 to 20.001) 0.04

Clinical outcome: HbA1c (%) 304 0.02 (0.007–0.03) 0.002 304 0.009 (20.002 to 0.02) 0.12

Type 2 diabetes (noninsulin), N 5 642
Psychological outcomes
Anxiety symptoms (GAD-7) 572 0.12 (0.10–0.14) ,0.001 565 0.10 (0.08–0.12) ,0.001
Depressive symptoms (PHQ-8) 570 0.14 (0.11–0.16) ,0.001 563 0.11 (0.08–0.14) ,0.001
Diabetes-specific distress (PAID) 561 0.72 (0.64–0.79) ,0.001 554 0.64 (0.56–0.71) ,0.001

Behavioral outcomes
Diet (SDSCA) 530 20.03 (20.04 to 20.02) ,0.001 527 20.02 (20.03 to 20.01) ,0.001
Physical activity (SDSCA) 529 20.01 (20.03 to 20.003) 0.02 525 20.004 (20.02 to 0.008) 0.48

Clinical outcome: HbA1c (%) 330 0.02 (0.004–0.03) 0.008 328 0.01 (20.001 to 0.02) 0.07

For CIDS, the CIDS1 was completed by participants using insulin and CIDS2 by those not using insulin. *Models adjusted for age, gender, duration of
diabetes, and number of diabetes-related complications.
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diabetes stigma and anxiety symptoms
among adults with type 2 diabetes. Sim-
ilarly, social support has been identified
as a potential buffer of stigma among
adults with HIV/AIDS (15,29,34). In partic-
ular, familial support is cited as a critical
factor in overcoming HIV-related stigma,
though this has not yet been investigated
among diabetes populations (29). Further
research is needed to examine the role of
familial support in reducing the impact of
diabetes stigma. The current study pro-
vides no evidence to suggest that diabetes-
specific self-efficacy is a potential buffer of
the impact of diabetes stigma on emotional
well-being. However, this is perhaps un-
surprising. We expect diabetes-specific
self-efficacy to mitigate the association
between stigma and self-care behaviors,
rather than psychological outcomes, but
we did not investigate this due to the lack
of meaningful associations in the current
study between diabetes stigma and self-
care behaviors. Further research in this
area is warranted.
The evidence for these moderators is

suggestive that the previously hypothe-
sized mitigating strategies of diabetes
stigma, which largely focus on external
intervention (e.g., education, counseling,
social marketing, and social support)
(3,11), may be useful in countering the
impact of diabetes stigma. Diabetes-specific
peer support and social support in general
have been found to be associated with
greater emotional well-being among adults
with diabetes (35,36), and peer support
interventions have been shown to have
positive effects on diabetes distress (36,37).
Future intervention studies may provide
evidence for the role of peer support, and
psychological therapies, in reducing the im-
pact of diabetes stigma via improving social
support and self-esteem.
Adults with insulin-treated type 2 di-

abetes report a qualitatively different
andgreater experienceofdiabetes stigma
compared with those with non–insulin-
treated type 2 diabetes (2,3,6). Interest-
ingly, the hypothesized moderators
examined were largely unsupported for
participants with insulin-treated type 2
diabetes,with theexceptionof self-esteem
ondiabetesdistress.Wepropose that, for
this group, insulin injections are a major
source of perceived and experienced exter-
nal stigma and self-blame (38). Indeed,
people with type 2 diabetes report self-
blame and perceived failure associated
with insulin initiation and feeling judged

by others as “sicker” due to their insulin
treatment (31,39). Furthermore, concerns
about public perceptions when needing to
inject arecommonandmay lead todelayed
insulin administration (2,6,12). Potential
buffers of the effects of diabetes stigma
for those with insulin-treated type 2 di-
abetes may instead include those that
specifically target public perceptions of in-
sulin use and dispel myths (e.g., social
marketing, diabetes education, counseling).

A detailed description of the strengths
and limitations of the MILES-2 cross-
sectional survey has previously been
published (17), including for the self-
selected sample.While theMILES-2 sam-
ple was broadly representative in terms
of gender andplaceof residence (metrovs.
regional/rural; Australian state/territories)
and included people of a broad age range
and background (e.g., place of birth), it
also included a greater proportion of
English-speaking, employed, and highly
educated Australians relative to the gen-
eral population (17). The current sub-
analysis of the MILES-2 study offered a
uniquely comprehensive assessment of
the psychological, behavioral, clinical corre-
lates, and potential moderators of diabetes
stigma using validated questionnaires, split
by diabetes type/treatment. However,
potentially important outcome mea-
sures were not assessed. For example,
MILES-2 did not include other relevant
behavioral outcomes such as medication
taking (3,11). Furthermore, our data on
self-reported HbA1c were limited in
terms of timing of assessment and raise
questions about accuracy of recall (40).
Future research needs to further exam-
ine the behavioral and clinical correlates
of diabetes stigma using valid, and po-
tentially more relevant and sensitive,
assessments, including objective data.
Finally, the current study is exploratory,
limited by its cross-sectional nature and
the use of linear regression, which is
sensitive to influential observations and
outliers. While our findings offer further
support for the hypothesized consequen-
ces of diabetes stigma (3,11), no firm
conclusions can be drawn with regard
to causality or the direction of the ob-
served relationships. It is possible that
those experiencing impaired emotional
well-being, for example, aremore suscep-
tible to self-blame and perceive greater
diabetes stigma due to repetitive nega-
tive thinking symptomology. Regardless,
the current study provides preliminary

evidence for those outcomes worthy of
further investigation in prospective and
interventional studies.

Consistent with the hypothesized con-
sequences of diabetes stigma outlined in
the diabetes stigma framework (3,11),
this current large-scale, cross-sectional
study demonstrates an association be-
tween greater perceived and/or experi-
enceddiabetes stigmaand theexperience
of impaired general and diabetes-specific
emotional well-being among adults with
type1 and type2 diabetes. Notwithstand-
ing the limitations of cross-sectional re-
search, it is suggestive of the potential
negative psychological impact of diabetes
stigma, corroboratingpreviousqualitative
research and studies that have been
limited by single-item assessment (1–6).
This study also provides novel preliminary
evidence for themoderatingeffect of self-
esteem and, to a lesser extent, social
support on the psychological impact of
diabetes stigma. Therefore, while efforts
needtobemadeto reducetheoccurrence
of diabetes stigma in the future (e.g., via
social marketing campaigns that dispel
myths about diabetes), the evidence pre-
sentedhere suggests that interventions to
mitigate the effects of existing diabetes
stigma may be warranted.
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