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The

ARTICLE HIGHLIGHTS

• Diabetes stigma in adolescents and young adults with type 1 or type 2 diabetes is associated with female sex,
elevated HbA1c, and some chronic complications.

• In participants with type 1 diabetes, a higher diabetes-related stigma score is associated with having had diabetic
ketoacidosis and a severe hypoglycemia episode in the past year.

• Participants with type 2 diabetes have higher diabetes-related stigma scores associated with insulin use.
• Diabetes stigma is important to address in comprehensive diabetes care, especially in the adolescent and emerging

adult period, as this is a key time for developing personal identity and autonomy.
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OBJECTIVE

To examine the association between diabetes stigma and HbA1c, treatment plan
and acute and chronic complications in adolescents and young adults (AYAs) with
type 1 or type 2 diabetes.

RESEARCH DESIGN AND METHODS

The SEARCH for Diabetes in Youth study is a multicenter cohort study that col-
lected questionnaire, laboratory, and physical examination data about AYAs with
diabetes diagnosed in childhood. A five-question survey assessed frequency of
perceived diabetes-related stigma, generating a total diabetes stigma score. We
used multivariable linear modeling, stratified by diabetes type, to examine the
association of diabetes stigma with clinical factors, adjusting for sociodemo-
graphic characteristics, clinic site, diabetes duration, health insurance, treatment
plan, and HbA1c.

RESULTS

Of 1,608 respondents, 78% had type 1 diabetes, 56% were female, and 48% were
non-Hispanic White. The mean (SD) age at study visit was 21.7 (5.1) years (range,
10–24.9). The mean (SD) HbA1c was 9.2% (2.3%; 77 mmol/mol [2.0 mmol/mol]).
Higher diabetes stigma scores were associated with female sex and higher HbA1c

(P < 0.01) for all participants. No significant association between diabetes stigma
score and technology use was observed. In participants with type 2 diabetes,
higher diabetes stigma scores were associated with insulin use (P = 0.04). Inde-
pendent of HbA1c, higher diabetes stigma scores were associated with some
acute complications for AYAs with type 1 diabetes and some chronic complica-
tions for AYAs with type 1 or type 2 diabetes.

CONCLUSIONS

Diabetes stigma in AYAs is associated with worse diabetes outcomes and is im-
portant to address when providing comprehensive diabetes care.

Health-related stigma is defined as a personal experience characterized by exclusion, re-
jection, or blame resulting in an adverse social judgment about a person with a specific
health condition (1). Stigma has been well documented with HIV/AIDS, epilepsy, and
mental illness (2–4). Community stigma leads to internalized stigma, resulting in adverse
clinical and psychosocial outcomes (4). To our knowledge, the largest quantitative study
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of diabetes stigma used unvalidated ques-
tions to survey 5,422 people, of whom
96% were adults, and found that 76% of
people with type 1 diabetes and 52% of
people with type 2 diabetes perceived di-
abetes-related stigma (5).

There is a limited body of research ex-
amining the association between diabetes
stigma, sociodemographic variables, and
clinical outcomes. In a survey of 1,594
adults with type 1 diabetes, higher diabe-
tes-related stigma scores were associated
with female sex, younger age, and shorter
diabetes duration (6). Diabetes stigmati-
zation is associated with elevated HbA1c
(5,7,8) and having at least one episode of
severe hypoglycemia in the past year (7).
In Australia, use of validated Diabetes
Stigma Assessment Scales 1 and 2 among
adults with type 1 (n = 959) and type 2
(n = 1,129) diabetes demonstrated that
diabetes stigma is associated with depres-
sive and anxiety symptoms and diabetes
distress, whereas associations with diabe-
tes self-care and HbA1c were interpreted
as being statistically significant but not clin-
ically meaningful (9). A qualitative study of
adults with type 1 diabetes in Australia
found that participants perceived or expe-
rienced diabetes-related stigma by associa-
tion with type 2 diabetes and as blame,
negative social judgments, exclusion, re-
jection, or discrimination (10). These per-
ceptions or experiences led to several
consequences of diabetes-related stigma,
including emotional distress, impact on
identity, further perpetuation of type 2 dia-
betes-related stigma, and reluctance in dis-
closing their diagnosis, especially in the
workplace and social settings (10).

Adults with type 2 diabetes who report
experiencing diabetes-related stigma tend
to have a higher BMI, use insulin, and have
higher HbA1c (5). A qualitative study among
adults with type 2 diabetes showed inter-
nalized diabetes-related stigma led to a
change in attitude toward social partici-
pation andmanagement of their diabetes
as recommended (11), which may include
delaying or skipping insulin injections. An-
other study of adults with type 2 diabetes
found that those who perceived or experi-
enced diabetes-related stigmawere unwill-
ing to disclose their diagnosis and believed
that people with type 1 diabetes did not
experience diabetes-related stigma (12).

The adolescent and young adult (AYA)
population may be especially vulnerable
to stigma because of the emphasis on
personal identity, peer relationships, and

establishing autonomy from parents at
this developmental stage (13). Addition-
ally, AYAs with diabetes tend to have in-
creased HbA1c levels during the adolescent
period (14) and time of transition from pe-
diatric to adult care for their diabetes
(15–17), making this an important time to
provide psychosocial support. One study
has examined diabetes-related stigma in
AYAs with type 1 diabetes (n = 380) and
found a diabetes-related stigma preva-
lence of 65.5% (7). Additionally, AYAs
who endorsed experiencing diabetes-
related stigma had double the odds of
having HbA1c >9% (75 mmol/mol) or
having at least one episode of severe hy-
poglycemia in the past year (7).

The aim of this studywas to determine
the frequency of diabetes stigma in AYA
participants in the SEARCH for Diabetes
in Youth (SEARCH) study with type 1 or
type 2 diabetes and assess the associa-
tion of diabetes stigmawith clinical charac-
teristics and outcomes, such as diabetes
type, diabetes treatment plan, continuous
glucometer (CGM) use, HbA1c levels, acute
complications, and long-term complica-
tions. To our knowledge, this research will
be the first large, quantitative study of
diabetes stigma in AYAs to include and
stratify by both type 1 and type 2 diabe-
tes. It will also address the current gaps
in the literature, including the associations
of diabetic ketoacidosis (DKA), long-term
complications, insulin pump use, and CGM
usewith diabetes-related stigma in AYAs.

RESEARCH DESIGN AND METHODS

Study Overview and Procedures
SEARCH is a multicenter study following
the clinical course of type 1 and type 2
diabetes among youth in the U.S. SEARCH
recruited participants from a member-
ship-based health plan site in southern
California, several other geographic sites
(Washington, Colorado, Ohio, South
Carolina, and selected American Indian
reservations in Arizona and New Mexico
under the direction of Colorado). At study
visits, participants completed informed con-
sent and assent when applicable, provided
blood and urine samples for laboratory
assessments, had a physical examination,
and completed questionnaires. Individuals
in selected incident years (2002–2006,
2008, and 2012) were invited for fol-
low-up visits. These visits included addi-
tional questionnaires, blood samples,
and a physical examination. A local

institutional review board for each of
the study sites approved this study
protocol.

Study Population and Eligibility
This study included SEARCH participants
who were diagnosed in youth with type 1
diabetes or type 2 diabetes, completed an
in-person SEARCH 4 cohort follow-up visit,
were 10 to 24.9 years of age at the cohort
visit, and completed a survey regarding di-
abetes-related stigma. The SEARCH 4 co-
hort study visits were conducted from
2016 to 2019 andwere the fourth funding
phase of the study.

Variables
Demographic characteristics collected at
the cohort visit included age, sex as re-
corded in the medical record, age at dia-
betes diagnosis, current health insurance,
and self-reported race and ethnicity, in or-
der to consider racial and ethnic social con-
structs and the impacts on diabetes care
and outcomes. Participants self-identified
their race and ethnicity as one or more of
the following categories: American Indian,
Alaska Native, Asian, Hispanic, Multiracial,
Non-Hispanic Black, Non-Hispanic White,
or Pacific Islander. The SEARCH surveys did
not collect self-reported gender. For partic-
ipants aged$18 years, information on the
highest education level attained and em-
ployment status was collected. For partici-
pants aged <18 years, information on the
highest parental education level of the two
parents and employment status was col-
lected. Clinical characteristics included
diabetes type determined by physician
report, diabetes treatment plan, CGM use,
BMI, HbA1c levels, self-reported DKA epi-
sode in the past 12 months, self-reported
hospitalization in the past 12 months, self-
reported severe hypoglycemia episode in
the past 12 months, diabetic retinopathy,
nephropathy, and dyslipidemia. The in-
person visit included a physical examina-
tion and the collection of blood and urine
samples for assessments of diabetic
retinopathy, nephropathy, hypertension,
and dyslipidemia. The presence of dia-
betic retinopathy was determined by
grading digital fundus images collected
during the in-person visit, as previously
described (18). Nephropathy was de-
fined as an albumin to creatinine ratio
$30 mg/mg or estimated glomerular fil-
tration rate <60 mL/min/1.73 m2. Dysli-
pidemia was defined as LDL cholesterol
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level >100 mg/dL or triglyceride level
>150mg/dL.
Treatment plans for participants with

type 1 diabetes were categorized as insu-
lin pump, multiple daily injections defined
as long-acting insulin plus short- or rapid-
acting insulin at least twice daily, and
other injections defined as only short-
acting insulin or only long-acting insulin.
Treatment plans for participants with
type 2 diabetes were categorized as oral
medications, oral medications plus any
insulin, insulin only, and no medications.
BMI was categorized as <25 kg/m2 (or
<85th percentile), 25–30 kg/m2 (or 85th
to<95th percentile), and$30 kg/m2 (or
$95th percentile), using percentile for
participants aged <18 years and ab-
solute BMI for those aged $18 years.
The SEARCH 4 cohort completed five
questions assessing diabetes-related
stigma, as further detailed in the next
section.

Key Independent Variable
The SEARCH 4 diabetes-related stigma
survey was developed in 2014 on the ba-
sis of expert opinion and existing litera-
ture at the time, including the second
Diabetes Attitudes, Wishes, and Needs
(DAWN2) study that assessed psychoso-
cial outcomes in people with diabetes
across 17 countries (19) and the Browne
et al. (10) qualitative study previously de-
scribed. At that time, there were no
widely used validated surveys for assess-
ing diabetes-related stigma in AYAs. The
Barriers to Diabetes Adherence Measure
for adolescents was validated in 2011
and had a stigma component to the sur-
vey, which focused on social engagement
and blame (20).

The first three questions of the SEARCH4
diabetes-related stigma survey assess
perception or experience of diabetes stigma
and the last two questions ask about con-
sequences of diabetes stigma (Table 1).
Participant answers were scored on a
6-point Likert scale: never (1 point), less
than once a year (2 points), a few times
a year (3 points), a few times a month
(4 points), at least once a week (5 points),
and almost daily (6 points). The total
diabetes-related stigma score was de-
termined for each participant by adding
up their responses for a total score rang-
ing from 5 to 30 points, with the higher
number indicating greater perception or
experience of diabetes-related stigma.

A principal components analysis showed
an Eigenvalue score of 2.77 for the total
diabetes stigma score. The Eigen vectors
for each stigma question ranged from
0.40 to 0.47, indicating they all contrib-
uted to the total diabetes stigma score
relatively equally. In addition, the Cron-
bach a values for each stigma question
ranged between 0.72 and 0.77, which in-
dicates that the variables do work well
with the score and there is good internal
consistency.

Statistical Analyses
Descriptive statistics were calculated for
all variables of interest. For categorical
measures, we examined counts and per-
centages; for continuous measures, we
examined means and SDs. Each mea-
sure was examined in the full partici-
pants’ data set and then stratified by
diabetes type (type 1 vs. type 2). Next,
we examined a series of general linear
models to determine which variables
were associated with diabetes-related

stigma score.We performed these anal-
yses stratified by diabetes type. In each
model, we examined the b coefficients
from the fitted models and correspond-
ing P values to determine the strength of
the association between the measures
and diabetes-related stigma scores.

Seven different models were fit that
examined different sets of variables and
their association with diabetes-related
stigma score. The base model included
HbA1c level (measured continuously), treat-
ment plan, race/ethnicity, age, sex, clinic
site, duration of diabetes, education level
of participant or parent, and health in-
surance. In model 2, we took the base
model and added employment status of
participant or parent. In model 3, we took
the base model and added household
income. In model 4, we refit model 1,
replacing HbA1c measured on a continuous
scale with HbA1c defined as a three-level
ordinal variable: <7% (53 mmol/mol),
7–9% (53–75 mmol/mol), and >9%
(75 mmol/mol). In model 5, we added
CGM use to the base model. In model 6,
we took the base model and then exam-
ined a set of acute outcomes (namely,
DKA episode in the past year, severe hypo-
glycemia episode in the past year, and hos-
pitalization in the past year). In model 7,
we removed the acute outcomes and ex-
amined a set of diabetes complications
and comorbidities (namely, retinopathy,
nephropathy, and dyslipidemia). All analy-
seswere performed using SAS (version 9).

Data and Resource Availability
The data that support the findings of this
study are available from the SEARCH
study, but restrictions apply to the avail-
ability of these data, which were used

Table 1—SEARCH 4 diabetes-related stigma survey

Question Experiences or perceptions of stigma Consequences of stigma

1. How often do people assume things about you because of your diabetes? Blame and judgement

2. How often do you feel that you are treated unfairly or differently from
others because of your diabetes?

Treated differently

3. How often do you think negative thoughts about yourself because of
your diabetes?

Self-stigma

4. How often do you change your diabetes management because people
assume things about you, because you are treated differently, or because
you have negative thoughts about yourself due to your diabetes?

Diabetes management

5. How often do you do things differently, like change how frequently you
go out with friends or travel because people assume things about you,
because you are treated differently, or because you have negative
thoughts about yourself due to your diabetes?

Social engagement
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under license for the present study and,
therefore, are not publicly available. Data
are available, however, from the authors
upon reasonable request and with per-
mission of the SEARCH study.

RESULTS

Of the 1,608 participants included, 78%
had type 1 diabetes, 56% were female,
and 48.5% were non-Hispanic White
(Table 2). For all participants, the mean
(SD) age at diagnosis was 10.7 (4.49) years
and the mean (SD) age at the SEARCH 4
cohort visit was 21.7 (5.11) years. Partic-
ipants with type 2 diabetes tended to be
older at diagnosis (14.3 [SD 2.66] years)
and at time of cohort visit (24.6 [SD
4.31] years) compared with those with
type 1 diabetes (9.7 [SD 4.37] years at
diagnosis and 20.8 [SD 5.01] years at
cohort visit). Of all participants, 14.9%
had an HbA1c value at the American Dia-
betes Association–recommended level
of <7% (53 mmol/mol). The average
(SD) HbA1c was 9.2% (2.3%; 77 mmol/mol
[2 mmol/mol]). The average (SD) diabe-
tes-related stigma score was 10.9 (5.4) for
participants with type 1 diabetes and 9.8
(5.6) for participants with type 2 diabetes.

Type 1 Diabetes Outcomes
Table 3 shows the multivariable linear
modeling outcomes for participants with
type 1 diabetes. For those participants,
higher diabetes-related stigma scores were
associated with higher HbA1c (P < 0.001).
Female sex was associated with a 1.96-
point higher diabetes-related stigma score
compared with male sex (P < 0.001). The
only significant difference for race/eth-
nicity was that those who identified as
multiracial had a 1.53-point lower dia-
betes-related stigma score than those
who identified as non-Hispanic White
(P = 0.0274). No statistically significant
association was found between diabetes-
related stigma scores and education, em-
ployment status, health insurance, or use
of an insulin pump or CGM. Household in-
come less than $25,000 was associated
with a 1.16-point higher diabetes-related
stigma score compared with a household
income of $75,000 or greater (P = 0.03).

When adjusted for HbA1c, the pres-
ence of a DKA episode (P = 0.0003) and
a severe hypoglycemia episode in the
past year (P = 0.002) were both associ-
ated with higher diabetes-related stigma
scores. Independent of HbA1c, the presence

of retinopathy (P = 0.0002) and nephropa-
thy (P = 0.04), but not dyslipidemia, were
associated with higher diabetes-related
stigma scores (b coefficient, 1.94 and
1.16, respectively).

Type 2 Diabetes Outcomes
Participants with type 2 diabetes had a
similar pattern of higher diabetes-related

stigma scores being associatedwith female
sex (P = 0.002) and higher HbA1c (P =
0.009), as shown in Table 4. There was
no significant association between dia-
betes-related stigma scores and race/
ethnicity, education, employment status,
household income, health insurance,
or CGM use. Use of insulin only was asso-
ciated with a 1.79-point increase in

Table 2—Characteristics of included SEARCH 4 participants

Type 1 diabetes Type 2 diabetes Total sample

n (%) 1,255 (78.0) 353 (22) 1,608 (100)

Sex

Female 668 (53.2) 235 (66.6) 903 (56.2)
Male 587 (46.8) 118 (33.4) 705 (43.8)

Age at cohort visit (years), mean (SD) 20.8 (5.01) 24.6 (4.31) 21.7 (5.11)

Diabetes duration (years), mean (SD) 11.1 (3.36) 10.3 (3.54) 10.9 (3.42)

Race/ethnic group

American Indian or Alaska Native 9 (0.7) 29 (8.2) 38 (2.4)
Asian or Pacific Islander 20 (1.6) 6 (1.7) 26 (1.6)
Hispanic 268 (21.4) 86 (24.4) 354 (22)
Multiracial 67 (5.3) 11 (3.1) 78 (4.9)
Non-Hispanic Black 179 (14.3) 154 (43.6) 333 (20.7)
Non-Hispanic White 712 (56.7) 67 (19.0) 779 (48.5)

Highest education

$High school 802 (63.9) 293 (83.0) 1,095 (68.1)
<High school 444 (35.4) 59 (16.7) 503 (31.3)
Aged #18 years 9 (0.1) 1 (0.3) 10 (0.6)

Employment status

Employed 615 (49.0) 188 (53.2) 803 (49.9)
Unemployed 136 (10.8) 72 (20.4) 208 (12.9)
Student 71 (5.6) 13 (3.7) 84 (5.2)
Disabled 19 (1.5) 38 (10.8) 57 (3.5)
Other/do not know 30 (2.4) 19 (5.4) 49 (3.0)
Aged #18 years 384 (30.0) 23 (6.5) 407 (25.3)

Insurance types

Private 909 (72.4) 156 (44.2) 1,065 (66.2)
Public 208 (16.6) 105 (29.7) 313 (19.5)
None/unknown 138 (11.0) 92 (26.1) 230 (14.3)

BMI (kg/m2)

<25 640 (51.0) 24 (6.8) 664 (41.3)
25–29.9 376 (30.0) 65 (18.4) 441 (27.4)
$30 238 (19.0) 264 (74.8) 502 (31.2)

HbA1c
<7% (53 mmol/mol) 147 (11.7) 92 (26.1) 239 (14.9)
7–9% (53–75 mmol/mol) 576 (45.9) 61 (17.3) 637 (39.6)
>9% (75 mmol/mol) 532 (42.4) 200 (56.7) 732 (45.5)

Total diabetes stigma score by
question*,†, mean (SD)

10.9 (5.4) 9.8 (5.6) 10.7 (5.5)

1: Blame and judgement 3.2 (1.7) 2.7 (1.8) 3.1 (1.7)
2: Treated differently 1.8 (1.3) 1.6 (1.3) 1.8 (1.3)
3: Self-stigma 2.5 (1.7) 2.3 (1.8) 2.4 (1.7)
4: Diabetes management 1.7 (1.3) 1.6 (1.3) 1.7 (1.3)
5: Social engagement 1.6 (1.2) 1.6 (1.3) 1.6 (1.2)

Data are given as n (%) unless otherwise indicated. *See Table 1 for list of questions.
†Questions were score on a 6-point Likert scale: never (1 point), less than once a year
(2 points), a few times a year (3 points), a few times a month (4 points), at least once a
week (5 points), almost daily (6 points).
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diabetes-related stigma score (P = 0.04),
and using insulin plus oral diabetes
medication was associated with a 2.03-
point increase (P = 0.02) compared

with no medications. There was no sta-
tistically significant association between
diabetes-related stigma scores and DKA
episode, severe hypoglycemia episode,

or hospitalization in the past year. Reti-
nopathy was associated with a 1.98-point
increase in diabetes-related stigma score
(P = 0.02), but nephropathy and dyslipide-
mia were not associated with a difference
in diabetes-related stigma score.

CONCLUSIONS

We have shown that diabetes-related
stigma in AYAs with type 1 or type 2 dia-
betes is associated with female sex and
elevated HbA1c, but not with education,
employment status, health insurance, or
use of an insulin pump or CGM.There was
no consistent pattern seen between race
and ethnicity and diabetes-related stigma.
We found that in participants with type 1
diabetes, there was an association be-
tween diabetes-related stigma and DKA
episode in the past year, severe hypoglyce-
mia episode in the past year, retinopathy,
and nephropathy, all independent of HbA1c
level. In participants with type 2 diabetes,
diabetes-related stigma was associated
with insulin use and independent of HbA1c,
with retinopathy.

The adolescent and emerging adult-
hood period is marked by an emphasis
on peer relationships, personal identity,
and establishing autonomy (13), which
may make AYAs with diabetes particularly
vulnerable to stigma. Elevated HbA1c lev-
els have been well documented during
the adolescent period (14,15) and during
transition from pediatric to adult care
(16–18). We have shown that diabetes
stigma in AYAs is associated with ele-
vated HbA1c levels for type 1 and type 2
diabetes, which is consistent with reports
in earlier literature (5,7,8). Qualitative
research has demonstrated that commu-
nity health–related stigma can lead to
internalized self-stigma (2–4). This diabe-
tes-related self-stigma is associated with
decreased self-care behaviors (11,21),
which contribute to elevated HbA1c lev-
els, in turn increasing risk for DKA (22),
retinopathy, nephropathy, neuropathy, and
cardiovascular disease (23,24). Similar
to previously reported studies, we have
demonstrated that diabetes stigma is as-
sociated with female sex (5–7). Female
sex is also associated with a higher burden
of other psychosocial comorbidities, in-
cluding depression (25), diabetes distress
(26), and disordered eating behaviors (27).

Independent of HbA1c, we have shown
that higher diabetes-related stigma scores
are associated with acute complications

Table 3—Multivariable linear models of continuous total diabetes stigma score,
sociodemographics, HbA1c, treatment plan, and acute and chronic
complications for type 1 diabetes

Models* and variables
Total diabetes stigma

score, b (SE) P value

Sociodemographics, HbA1c, and treatment plan
Female sex 1.96 (0.30) <0.0001
Racial/ethnic group
American Indian or Alaska Native �0.48 (1.76) 0.7836
Asian or Pacific Islander 0.71 (1.20) 0.5520
Hispanic �0.23 (0.43) 0.5896
Multiracial �1.53 (0.69) 0.0274
Non-Hispanic Black 0.40 (0.49) 0.4127
Non-Hispanic White Ref

Highest education < high school 0.34 (0.45) 0.4503
Insurance type
Public Ref
Private �0.18 (0.43) 0.6608
None or unknown 0.21 (0.60) 0.7150

Continuous HbA1c (%) 0.46 (0.08) <0.0001
Treatment plan
MDI Ref
Other injections �1.07 (0.79) 0.1741
Pump �0.23 (0.33) 0.4897

Employment status

Employed Ref
Unemployed 0.02 (0.51) 0.9644
Student �0.07 (0.67) 0.9095
Disabled 1.54 (1.29) 0.2332
Other/do not know �0.74 (1.02) 0.4673

Household income (USD)

<25,000 1.16 (0.53) 0.0310
25,000–49,000 0.71 (0.48) 0.1428
50,000–74,000 0.12 (0.51) 0.8035
$75,000 Ref
Missing data 0.52 (0.43) 0.2333

Categorical HbA1c
<7% (53 mmol/mol) �2.05 (0.52) 0.0001
7–9% (53–75 mmol/mol) �1.41 (0.33) <0.0001
>9% (75 mmol/mol) Ref

CGM use �0.50 (0.32) 0.1235

Acute complication (in the past year)

DKA episode 1.61 (0.44) 0.0003
Severe hypoglycemia episode 1.60 (0.52) 0.0022
Hospitalization �0.39 (0.50) 0.4343

Chronic complication

Retinopathy 1.94 (0.52) 0.0002
Nephropathy 1.16 (0.57) 0.0416
Dyslipidemia 0.41 (0.32) 0.2088

MDI, multiple daily injections; Ref, reference. *Model 1 (baseline model; sociodemographic,
HbA1c, and treatment plan) adjusted for age, clinic site, duration of diabetes. Model 2 (em-
ployment status), model 3 (household income), model 5 (CGM use), model 6 (acute compli-
cations), and model 7 (chronic complications) adjusted for race/ethnicity, sex, treatment
plan, continuous HbA1c, age, clinic site, duration of diabetes, education level, and insurance.
Model 4 (categorical HbA1c) adjusted for race/ethnicity, sex, treatment plan, age, clinic site,
duration of diabetes, education level, and insurance.
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such as DKA episodes and severe hypo-
glycemia in AYAs with type 1 diabetes.
Similarly, Brazeau et al. (7) found that
diabetes-related stigma in AYAs was

associated with increased rate of severe
hypoglycemia over 1 year (odds ratio
1.86; 95% CI 1.05–3.31), although DKA
episodes were not examined. To our

knowledge, our study is the first to ex-
amine the association of diabetes-related
stigma and DKA in AYAs. We did not find
an association with diabetes-related stigma
and DKA or severe hypoglycemia in par-
ticipants with type 2 diabetes, likely in
part due to having fewer participants
and because DKA and hypoglycemia oc-
cur less frequently with type 2 diabetes
than type 1 diabetes. Additionally, only
56% of participants with type 2 diabetes
were using insulin, which increases the
risk for hypoglycemia (28).

Long-term complications associated with
higher diabetes-related stigma scores in-
cluded retinopathy and nephropathy for
type 1 diabetes and retinopathy for type 2
diabetes when controlling for HbA1c.
Hansen et al. (6) found diabetes-related
stigma experienced by adults with type 1
diabetes was associated with having at
least one diabetes complication. Our
study, to our knowledge, is the first to
examine long-term complications and
their association with diabetes-related
stigma in AYAs. The SEARCH study pre-
viously has shown that diabetes-related
complications and comorbidities (namely,
retinopathy, nephropathy, neuropathy, ar-
terial stiffness, and cardiovascular auto-
nomic neuropathy) are prevalent in the
AYA population with type 1 diabetes, with
23.2% having one complication and 4.7%
having two complications (29). Medical
and behavioral interventions, including ad-
dressing diabetes-related stigma in the pe-
diatric and adolescent period, may prevent
or delay diabetes-related complications.
Additionally, a public health initiative on
decreasing community diabetes-related
stigma through public education may be
considered to increase awareness of the
cause of diabetes and what it looks like
to live with diabetes. Interventions for
reducing mental health stigma include
presentation of facts, which can be ef-
fective at changing attitudes, and social
contact or first-person narratives, which
have been shown to reduce stigma (30).

In AYAs with type 2 diabetes, we have
shown that insulin use is associated with
increased experience of diabetes-related
stigma, which is consistent with findings
in previously reported literature (5). In-
terestingly, in our study, technology use
such as an insulin pump and CGMwas not
associated with diabetes-related stigma
score. To our knowledge, there have been
no quantitative studies examining diabe-
tes-related stigma experience related to

Table 4—Multivariable linear models of continuous total diabetes stigma score,
sociodemographics, HbA1c, treatment plan, and acute and chronic
complications for type 2 diabetes

Models* and variables
Total diabetes stigma

score, b (SE) P value

Sociodemographics, HbA1c, and treatment plan
Female sex 2.00 (0.66) 0.0026
Racial/ethnic group

American Indian or Alaska Native 0.46 (1.49) 0.7579
Asian or Pacific Islander �0.21 (2.44) 0.9316
Hispanic �1.02 (1.05) 0.3344
Multiracial 0.46 (1.81) 0.7986
Non-Hispanic Black �0.38 (0.85) 0.6548
Non-Hispanic White Ref

Highest education < high school 0.88 (0.84) 0.2972
Insurance type

Public Ref
Private 1.26 (0.73) 0.0862
None or unknown �0.42 (0.84) 0.6187

Continuous HbA1c 0.30 (0.11) 0.0091
Treatment plan

No medications Ref
Oral medication 1.57 (0.94) 0.0974
Insulin and oral medication 2.03 (0.89) 0.0234
Insulin only 1.79 (0.87) 0.0411

Employment status

Employed Ref
Unemployed �0.46 (0.79) 0.5576
Student 1.39 (1.65) 0.3998
Disabled 0.53 (1.13) 0.6408
Other/do not know �0.12 (1.35) 0.9282

Household income (USD)

<25,000 0.83 (1.38) 0.5474
25,000–49,000 0.51 (1.37) 0.7093
50,000–74,000 2.89 (1.81) 0.1103
$75,000 Ref
Missing data 0.12 (1.34) 0.9250

Categorical HbA1c
<7% (53 mmol/mol) �2.18 (0.81) 0.0076
7–9% (53–75 mmol/mol) �0.84 (0.83) 0.3133
>9% (75 mmol/mol) Ref

CGM use �0.22 (0.79) 0.7774

Acute complication (in the past year)

DKA episode 0.60 (1.16) 0.6031
Severe hypoglycemia episode 1.73 (1.51) 0.2512
Hospitalization �0.08 (0.84) 0.9186

Chronic complication

Retinopathy 1.98 (0.88) 0.0258
Nephropathy �0.48 (0.81) 0.5461
Dyslipidemia �0.88 (0.78) 0.2654

Ref, reference. *Model 1 (baseline model; sociodemographic, HbA1c, and treatment plan)
adjusted for age, clinic site, duration of diabetes. Model 2 (employment status), model 3
(household income), model 5 (CGM use), model 6 (acute complications), and model 7
(chronic complications) adjusted for race/ethnicity, sex, treatment plan, continuous
HbA1c, age, clinic site, duration of diabetes, education level, and insurance. Model 4
(categorical HbA1c) adjusted for race/ethnicity, sex, treatment plan, age, clinic site, dura-
tion of diabetes, education level, and insurance.
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insulin pumps and CGMs. There have
been qualitative studies assessing pa-
tients’ perceptions of insulin pumps,
with demonstration that women were
more concerned about body image re-
lated to and social acceptance of the in-
sulin pump (31).
Most prior studies examining diabetes

stigma focused on adults (5,6,8–12). To
our knowledge, there is only one previ-
ous study of diabetes stigma specifically
in the AYA population (n = 380), and peo-
ple with type 2 diabetes were excluded
(7). Our study is unique in its large sam-
ple size of AYAs and distribution of par-
ticipants across the U.S. Additionally, the
diabetes-related stigma score was strati-
fied by type 1 diabetes and type 2 diabe-
tes. This is important because it has been
well documented in the literature that the
ways in which diabetes-related stigma is
experiencedmay vary based on type of di-
abetes (5,10,12).
Our study is limited in that it is a cross-

sectional analysis and had fewer AYAs
with type 2 diabetes than with type 1 dia-
betes. Our five-question diabetes-related
stigma survey is not validated. Next steps
could include conducting a larger prospec-
tive study using a validated diabetes-
related stigma questionnaire and collecting
and analyzing psychosocial variables, such
as socioeconomic status, depression, dia-
betes distress, disordered eating behaviors,
and quality of life. Future studies can also
include longitudinal assessment of diabe-
tes-related stigma to further elucidate the
causal and temporal relationship between
diabetes stigma and clinical outcomes.

Conclusion
Diabetes-related stigma in AYAs is asso-
ciated with female sex, elevated HbA1c,
and retinopathy, in addition to DKA and
severe hypoglycemia in those with type 1
diabetes and insulin use in those with
type 2 diabetes. It is critical to address di-
abetes stigma in comprehensive diabetes
care, especially in the AYA period, as
this is a key time for developing per-
sonal identity and autonomy in addition
to transitioning to adult diabetes care.
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