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ABSTRACT
Aims/Introduction: There has been an increase in research on diabetes-related stigma
and its association with glycated hemoglobin (HbA1c) over the past years. However, little
is known about the association of self-stigma with HbA1c in persons with type 1
diabetes. This study aims to examine the association between self-stigma and HbA1c in
Japanese people with type 1 diabetes.
Materials and Methods: This cross-sectional study was conducted at a clinic in Tokyo.
Questionnaires using nine items from the Japanese version of the Self-Stigma Scale was
distributed to outpatients with type 1 diabetes, aged ≥18 years. We excluded outpatients
with serious mental disorder, those who required urgent medical treatment or received
hemodialysis. Adjusted linear regression analyses tested the association between the score
of the 9-item Self-Stigma Scale and HbA1c.
Results: Questionnaires were distributed to 166 eligible participants. A total of 109
participants were included in the final analysis after excluding participants with incomplete
answers and laboratory data. After adjusting for age, sex, employment status, body mass
index, duration of diabetes and insulin secretion, there was a significant positive association
between self-stigma and HbA1c (b = 0.05, 95% confidence interval 0.01 to 0.08).
Conclusions: This cross-sectional study showed a significant association between self-
stigma and HbA1c in persons with type 1 diabetes. Addressing self-stigma might be as
equally essential as measuring HbA1c in evaluating glycemic outcome among individuals
with type 1 diabetes.

INTRODUCTION
The term ‘stigma’ was first defined by Goffman in 1963, as ‘the
situation of the individual who is disqualified from full social
acceptance’.1 In recent years, stigma is defined in three main
concepts: experienced stigma, perceived stigma and self-stigma.1

Experienced stigma refers to the actual episodes of social dis-
crimination and/or participation restrictions due to the lack of
social acceptance toward their illness.2–5 Perceived stigma is
caused by the fear of experiencing stigma in public and a feel-
ing of shame associated with the illness.3–5

In contrast to experienced or perceived stigma, which is asso-
ciated with negative reactions of the general public toward

individuals, self-stigma represents their own negative beliefs,
emotional reactions and behaviors toward themselves as a result
of their illness. Self-stigma occurs when individuals internalize
societal stereotypes, prejudicial attitude and discrimination asso-
ciated with their illness by experiencing or perceiving stigma.6–8

Stigma in people with diabetes has gained focus over the past
years, and a certain number of scales have been developed to
assess diabetes-related stigma.7–11 Using validated scales, there
has been an increase in quantitative researches on diabetes-
related stigma among people with type 1 diabetes.12–14

Previous studies have reported the association between expe-
rienced/perceived stigma with psychological and clinical out-
comes in people with type 1 diabetes over the past few years.
For example, two studies showed negative associations ofReceived 4 August 2022; revised 29 October 2022; accepted 30 November 2022
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experienced/perceived stigma with diabetes distress and depres-
sive symptoms among persons with type 1 diabetes.13,14 Nota-
bly, recent cross-sectional studies have also found that
experienced/perceived stigma negatively associates with glycemic
outcome among persons with type 1 diabetes.12,13 Although
numerous studies regarding experienced/perceived stigma in
type 1 diabetes have been reported, there are very few studies
of self-stigma in people with type 1 diabetes.
In 2014, the first self-stigma scale in Japanese language, rig-

orously adapted and translated from the original Self-Stigma
Scale8 was published by Kato et al.7 The Japanese version of
the Self-Stigma Scale enabled further research into the associa-
tion of self-stigma with clinical, psychological and behavioral
factors in Japanese persons with type 2 diabetes. Recent studies
have shown that self-stigma was associated with lower patient
activation for self-management in persons with type 2 dia-
betes.15,16 This result suggested the importance of assessing and
reducing self-stigma in persons with diabetes to increase attain-
ment of behavioral goals, so as to optimize treatment out-
comes.
Thus, self-stigma in people with diabetes is an essential issue

to be assessed. However, to the best of our knowledge, self-
stigma in people with type 1 diabetes remains under-
researched. The aim of the present study was to investigate
self-stigma and its associations with glycated hemoglobin
(HbA1c) in persons with type 1 diabetes in Japan.

MATERIALS AND METHODS
Study design
The present study was a single-center, cross-sectional study car-
ried out at the Institute of Medical Science, Asahi Life Founda-
tion, Tokyo, between August 2021 and November 2021.

Participants and procedure
Eligible participants were Japanese adults aged ≥18 years with
doctor-reported diagnosis of type 1 diabetes, treated with insu-
lin injection.
The following were excluded: those with serious mental dis-

order, such as dementia, depression and schizophrenia, that
would affect their cognition on stigmatization, those who
required urgent medical treatment due to acute infection or
malignant tumor and those who received hemodialysis.
The purpose of the study was explained by the doctor-in-

charge at the clinical visit, and informed consent was obtained
from those who agreed to the terms of this study during enroll-
ment. Participants were able to choose either to answer the ques-
tionnaire alone during the clinic visit, or to answer at home and
mail it back within a week from the visit. Participants who had
not submitted the questionnaire within a month were reminded
once by the doctor-in-charge at the next clinical visit.

Ethics approval
This research was approved by the Human Subjects Review
Committee at the Institute for Medical Science (approval

number 12605). Written informed consent was obtained from
each participant.

Measurements
Self-stigma
Self-stigma was assessed using nine items from the Japanese
version of the Self-Stigma Scale.7 The Japanese version of the
Self-Stigma Scale, which consists of 39 items, was translated
and adapted from the original Self-Stigma Scale created by
Mak and Cheung.8 For further clinical use of the Self-Stigma
Scale, Mak and Cheung reported the reliability and validity of
the nine-item Self-Stigma Scale-Short with retained adequate
psychometric properties among concealable minority groups.8

Later, the Self-Stigma Scale-Short was also validated among
people with mental illness17,18 and type 2 diabetes.19 The
strengths of the short version compared with the original scale
are being feasible for persons with diabetes to complete within
limited space or time at clinical visits, a higher acceptability of
the questionnaire in larger population, better response rates
and lower rates of missing data.8,17,20 Also, as items in the
Self-Stigma Scale include questions that could cause psychologi-
cal distress, the short form enables persons with diabetes to
answer with less distress. Regarding the published evidence
on the reliability and validity of the Self-Stigma Scale-Short
and the strengths of the use of the short form, we chose nine
items from the Japanese version of Self-Stigma Scale as a
preliminary questionnaire, according to the original Self-Stigma
Scale-Short in three dimensions (Cognitive, Affective and
Behavioral), each with three items (Table S1). Using 4-point
Likert scale of agreement, participants were asked to answer
each statement with the following choices: 0 (strongly disagree),
1 (disagree), 2 (agree) and 3 (strongly disagree). The total score
ranged from 0 to 27, where higher scores indicated greater
self-stigma.

Glycemic outcome
Average HbA1c value was calculated to evaluate glycemic out-
come. HbA1c data were obtained from electronic health
records. Average HbA1c was calculated by HbA1c values mea-
sured in the last three clinical visits within 6 months, starting
from the day questionnaire was distributed.

Clinical characteristics
Self-reported clinical characteristics, such as duration of dia-
betes, were collected from the survey. Data on body mass index
(BMI) and serum C-peptide immunoreactivity (CPR) were
obtained from electronic health records.
Insulin secretion level was divided into two categories: fasting

or random serum CPR <0.1 ng/mL as ‘depletion’21, and fasting
serum CPR ≥0.1 ng/mL as ‘non-depletion’. The time of blood
collection for the measurement of CPR levels was defined
within the past 12 months. Individuals who lacked data of
CPR in the past 12 month were categorized as ‘depletion’ if a
random serum CPR <0.1 ng/mL was confirmed since the first
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visit. Participants were excluded if none of the CPR data since
the first visit were <0.1 ng/mL and fasting CPR was not mea-
sured within a year.

Demographic characteristics
Data on employment status (full-time/part-time/unemployed or
retired) were self-reported and extracted from the survey.

Statistical analysis
Descriptive statistics
Data were summarized using counts and percentages for cate-
gorical or binary data, or mean and standard deviation for con-
tinuous data. Median and interquartile range were provided
where continuous data were non-normally distributed.

Statistical methods
HbA1c value was considered a dependent variable. First, univari-
ate linear regression analysis was carried out to assess the rela-
tionship between dependent variable and each independent
variable. After assessing independent variables that had a signifi-
cant association with HbA1c, multivariate linear regression anal-
yses were carried out to estimate the mean difference in HbA1c
(%) for every 1-point increase in the nine-item Self-Stigma Scale
score. Covariates were selected based on the result of univariate
analysis and literature reviews, and we adjusted the model for
age, sex, BMI, duration of diabetes and employment status.13,14,16

Serum CPR was also included as a covariate, in consideration of
the significant association between insulin depletion and higher
HbA1c in type 1 diabetes reported previously.21,22 Only partici-
pants with complete data were included in the linear regression
models. Variance inflation factor was calculated for each variable
to evaluate multicollinearity of the model.
The regression results were interpreted in 95% confidence

intervals of the effect estimates and P-values. P < 0.05 were
considered statistically significant. All the statistical analyses
were carried out using JMP 16 (SAS Institute, Cary, NC, USA).

RESULTS
The process for selecting participants for inclusion is shown in
Figure 1. Questionnaires were distributed to 166 outpatients
with doctor-reported diagnosis of type 1 diabetes. Of these par-
ticipants, 140 participants responded, making the collection rate
84.3%. Three participants had missing answers in the nine-item
Self-Stigma Scale, and 30 participants lacked data on insulin
secretion. One participant had a falsely low value of HbA1c
due to anemia and was excluded. After excluding these partici-
pants, the present study included a total of 109 participants in
the analytic cohort.
Table 1 shows the demographic and clinical characteristics of

the final analytic cohort. In the cohort, 43.1% were women,
and the mean age was 58.3 years. A total of 50.4% were
employed full-time, and 13.7% were employed part-time. The
mean duration of diabetes was 25.5 years. Insulin secretion in
the majority of participants was categorized as depleted

(86.2%). The mean BMI was 22.9. The median of the total
scores of the nine-item Self-Stigma Scale was 11. The median
scores of Cognitive, Affective and Behavioral subscales were 5,
3 and 1, respectively. The mean HbA1c was 7.6%.
Unadjusted and adjusted linear regression models assessing

the association between self-stigma scores and HbA1c are
shown in Table 2. The unadjusted model showed significant
associations between HbA1c and self-stigma, age, employment
status, BMI and duration of diabetes, respectively. The associa-
tion of insulin depletion with higher HbA1c was not significant.
After adjusting for age, sex, employment status, BMI, duration
of diabetes and insulin secretion, the positive association
between self-stigma and HbA1c remained significant (b = 0.05,
95% confidence interval 0.01 to 0.08).
Variance inflation factors for each independent variable were

lower than 2.7. Therefore, no multicollinearity problems were
considered to exist.23

DISCUSSION
The present single-center, cross-sectional study showed a signif-
icant association between self-stigma and HbA1c in Japanese
adults with type 1 diabetes. To the best of our knowledge, this
is the first study to report an association between self-stigma
and HbA1c in persons with type 1 diabetes.
The result of the present study differed from the previous

study of self-stigma in Japanese adults with type 2 diabetes,
which reported that the association between self-stigma and
HbA1c was statistically insignificant.24 Comparing stigma
depending on the types of diabetes, it has been previously
reported that persons with type 1 diabetes experience and per-
ceive more stigma than those with type 2 diabetes.25 Increased
stigma in persons with type 1 diabetes might have affected the
association between self-stigma and HbA1c differently from the
stigma in persons with type 2 diabetes.
The difference in how stigma develops in each type of dia-

betes might be one of the reasons for the increased stigma in
persons with type 1 diabetes. It is reported that the greatest dif-
ference of stigma between type 1 and type 2 diabetes is related
to less public awareness of type 1 diabetes, and misunderstand-
ings about diabetes that all types arise the same way.25

Although it is evident that persons with type 2 diabetes also
perceive stigma that ‘they brought the condition on them-
selves’26, persons with type 1 diabetes have a tendency to strug-
gle with the diagnosis of ‘diabetes the lifestyle disease’, despite
the different onset mechanisms, and think that type 1 diabetes
ruined their lives.27 These emotions might even relate to strong
feelings of annoyance, anger and hatred against diabetes28, and
possibly interfere with development of self-stigma for diabetes.
In addition to the difference of public awareness, the patho-

physiology is different between type 1 and type 2 diabetes.
Type 1 diabetes is characterized by autoimmune b-cell destruc-
tion usually leading to absolute lack of insulin, and requires
lifelong daily insulin use.29 The need for multiple daily insulin
injection or pump therapy among type 1 diabetes patients
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might also be the reason for increased stigma25, as stigma
increases with the intensity of treatment (i.e., from non-insulin
to non-intensive insulin to intensive insulin therapy).14,25 Insu-
lin use is highly visible, and concerns about how insulin ther-
apy is perceived in public are common among individuals with
diabetes, leading to delayed or omitting insulin administra-
tion.30 It is known that inappropriate timing of insulin admin-
istration is associated with poorer glycemic outcome, as
measured by HbA1c.31,32

Collectively, it is possible that increased experienced/per-
ceived stigma and its internalization in type 1 diabetes due to
misunderstandings about the general causes of diabetes, and
the high intensity treatment of multiple daily insulin use might
have had an impact on the association between self-stigma and
HbA1c in a different way from type 2 diabetes. Further
research including both people with type 1 and type 2 diabetes
should be carried out on how different aspects of self-stigma
regarding treatment intensity and types of diabetes relate to gly-
cemic outcome over time.
The present result was consistent with prior reports on

experienced/perceived stigma in persons with type 1 diabetes.

Previous cross-sectional studies have reported the association
between experienced/perceived stigma and HbA1c among
persons with type 1 diabetes.12,13 Although there are studies
that highlight the importance of addressing experienced/per-
ceived stigma in persons with type 1 diabetes, self-stigma
among type 1 diabetes patients is relatively underexamined.
As far as we know, this is the first study to report an asso-
ciation of self-stigma with HbA1c in persons with type 1
diabetes.
The current study provides a possible association between

self-stigma and HbA1c in persons with type 1 diabetes. Our
result supports the framework from a qualitative study in
type 1 diabetes, which proposed that suboptimal HbA1c was
one of the consequences of diabetes-related stigma, aligned with
impaired psychological well-being, social interaction and behav-
ioral management of type 1 diabetes.28 It has also been pro-
posed previously that diabetes-related stigma might possibly
lead to suboptimal HbA1c, and in the very long-term, the
development of diabetes complications.28,33 However, we were
unable to elucidate the causal relationship between self-stigma
and HbA1c due to the cross-sectional nature of the study, and

Doctor-reported diagnosis of type 1 diabetes (n = 193) Excluded (n = 27)

Not on regular visits (n = 6)
Not on insulin treatment (n = 1)
Serious mental disease (n = 9)

Required urgent treatment (n = 8)
On hemodialysis (n = 2)

Questionnaire distribution by Not Japanese (n = 1)
doctor-in-charge (n = 166)

Respondents
(n = 140, Collection rate 84.3 %)

Excluded (n = 31)

Missing answers in the Japanese version of

the Self-Stigma Scale in short form with 9 items (n = 3)

Missing data on serum CPR (n = 30)

Falsely low HbA1c (n = 1)

Final study population (n = 109)

Figure 1 | Flow chart showing the process for selecting participants for inclusion in the study. There were 193 outpatients with doctor-reported
diagnosis of type 1 diabetes. Among them, 27 outpatients were excluded due to the following reasons; not on regular visits, not on insulin treat-
ment, had serious mental disease, required urgent treatment, on hemodialysis and not Japanese. Questionnaires were distributed by the doctor-in-
charge to 166 eligible participants. Of these participants, 140 responded, corresponding to a collection rate of 84.3%. Three participants with missing
answers in the Japanese version of the Self-Stigma Scale in short form with nine items and 30 participants with missing data on serum CPR were
excluded. One participant showed a falsely low value of HbA1c due to anemia and was excluded. Finally, 109 participants were included in the
final study population. CPR, C-peptide immunoreactivity; HbA1c, glycated hemoglobin.
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clarifying the causality was beyond the scope of our study. Fur-
ther longitudinal study is required to examine the causal rela-
tionship between self-stigma and HbA1c in persons with type 1
diabetes.
A clinical implication from the present result is that addressing

the levels of self-stigma might be important for optimizing glyce-
mic outcome in persons with type 1 diabetes. The Japanese Dia-
betes Society states that objectives of diabetes management are
maintaining quality of life and life expectancy, through prevent-
ing the development or progression of diabetes complications
and conditions associated with diabetes, and eliminating
stigma.34,35 The importance of eliminating stigma in the cycle of
person-centered glycemic management is also supported by the
American Diabetes Association.36 Although efforts are still neces-
sary to reduce stigma, the present study provides a statistically
significant result that self-stigma is associated with HbA1c in per-
sons with type 1 diabetes, thereby supporting further interven-
tions to promote diabetes advocacy.37

Although the present study showed an association between
self-stigma and HbA1c, we should be aware that every person
with diabetes, regardless of their present HbA1c values, might
suffer from stigma in many aspects. Several participants com-
mented in the questionnaire additionally that if they had
answered the questionnaire soon after diagnosis of type 1 dia-
betes, they would have answered the self-stigma scale worse.
These answers may suggest that the degree of self-stigma
changes over time. A recent study also found the association
between self-stigma and duration of type 2 diabetes.38 The
levels of self-stigma should be regularly assessed for all persons
with diabetes, regardless of the clinical data.

Table 1 | Demographics and clinical characteristics of participants

Missing

Demographics
Age (years) 58.3 (13.5) ―
Sex ―
Male 62 (56.8)
Female 47 (43.1)

Employment ―
Full-time 55 (50.4)
Part-time 15 (13.7)
Retired/unemployed 39 (35.7)

Clinical characteristics
Duration (years) 25.5 (13.8) ―
Insulin secretion ―
Depletion† (fasting or random
CPR <0.1 ng/mL)

94 (86.2)

Non-depletion‡ (fasting CPR ≥0.1 ng/mL) 15 (13.7)
BMI (kg/m2) 22.9 (4.0) ―

Self-stigma
SSS-J in short form with 9 items (total score) 11 (7, 14) ―
Cognitive (subscale) 5 (4, 6)
Affective (subscale) 3 (2, 6)
Behavioral (subscale) 1 (0, 3)

Glycemic outcome
Average HbA1c (%) of the last three
clinical visits

7.6 (0.9) ―

Total n = 109. Data are n (%) or mean (standard deviation). Where con-
tinuous variables are nonnormally distributed, median (interquartile
range) are reported. †Depletion was defined as fasting or random
serum C-peptide immunoreactivity (CPR) <0.1 ng/mL ever confirmed
since first visit. ‡Non-depletion was defined as fasting serum CPR
≥0.1 ng/mL in the last 12 months. BMI, body mass index; HbA1c, gly-
cated hemoglobin; SSS-J, The Japanese version of Self-Stigma Scale.

Table 2 | Unadjusted and adjusted linear regression exploring association between self-stigma and glycated hemoglobin

Independent variables Unadjusted Adjusted

b (95% CI) P-value b (95% CI) b0 P-value

Self-stigma† 0.04 (0.005 to 0.08) 0.026 0.05 (0.01 to 0.08) 0.23 0.009
Age (years) -0.01 (-0.02 to -0.0007) 0.039 -0.005 (-0.02 to 0.01) -0.06 0.59
Sex

Male Reference Reference
Female 0.12 (-0.06 to 0.31) 0.18 0.09 (-0.10 to 0.29) 0.09 0.33

Employment status
Full-time -0.67 (-1.23 to -0.11) 0.019 -0.88 (-1.42 to -0.34) -0.44 0.001
Part-time Reference Reference
Retired/unemployed -0.75 (-1.33 to -0.17) 0.011 -0.73 (-1.28 to -0.17) -0.35 0.010

BMI (kg/m2) 0.07 (0.03 to 0.12) <0.001 0.08 (0.04 to 0.13) 0.36 <0.001
Duration (years) -0.01 (-0.02 to -0.0008) 0.037 -0.009 (-0.02 to 0.005) -0.12 0.22
Insulin secretion

Depletion‡ 0.11 (-0.38 to 0.61) 0.65 0.39 (-0.06 to 0.86) 0.15 0.092
Non-depletion§ Reference Reference

Total n = 109. Model adjusted for age, sex, duration of diabetes, body mass index (body mass index) and insulin secretion. †Self-stigma was evalu-
ated by the total score of the Japanese version of the Self-Stigma Scale in short form with nine items. ‡Depletion was defined as fasting or random
serum C-peptide immunoreactivity (CPR) <0.1 ng/mL ever confirmed since first visit. §Non-depletion was defined as fasting serum CPR ≥0.1 ng/mL
in the last 12 months. b, regression coefficient; b0 , standardized regression coefficient; CI, confidence interval; HbA1c, glycated hemoglobin.
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The present study has several limitations. First, due to the
cross-sectional nature of this study, the causality between self-
stigma and HbA1c was not proven. Also, we did not prove the
clinical mechanism underlying the association between self-
stigma and HbA1c. Multiyear prospective research is required
in the future to verify the causality between stigmatic status
and glycemic outcome over time. Second, as this study was car-
ried out at a single center, the external validity was limited.
Major characteristics of persons with type 1 diabetes at our
institution included long duration of diabetes and high percent-
ages of affluent persons. These characteristics might have influ-
enced the scores of self-stigma. Furthermore, missing data and
limited number of participants might have affected the statisti-
cal analysis. Therefore, multicenter studies are required to con-
firm the result in a larger scale. Third, the Japanese version of
the Self-Stigma Scale has only been validated among people
with type 2 diabetes, which limits its generalizability to type 1
diabetes. Further research is necessary to validate a scale in
Japanese language that assesses diabetes-related stigma among
Japanese people with type 1 diabetes. Additionally, we used
nine items from the Japanese version of the Self-Stigma Scale.
Even though the original Self-Stigma Scale-Short has been vali-
dated among several samples of people.8,17–19, the short version
of the Japanese version of the Self-Stigma Scale was yet to be
confirmed. The use of the short-form measure in the present
study might have decreased the reliability and validity com-
pared with the original long form.39 Fourth, we were unable to
assess experienced or perceived stigma in the present study, for
there are no scales in publish that assess experienced or per-
ceived stigma in Japanese at present. Fifth, we conducted the
study during the COVID-19 pandemic, and the spread of
COVID-19 might have had an impact on glycemic values.40–42

In addition, the present study did not include assessments of
total daily insulin dose and experiences of diabetes education
with a certified diabetes educator, which might relate to self-
stigma or glycemic outcome.
In conclusion, the present cross-sectional study showed an

important finding that self-stigma is associated with HbA1c
among adults with type 1 diabetes. Our study suggests that
treatment of diabetes should be provided to persons with
type 1 diabetes with considerations that HbA1c is associated
with self-stigma.
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SUPPORTING INFORMATION
Additional supporting information may be found online in the Supporting Information section at the end of the article.

Table S1 | The Japanese version of the Self-Stigma Scale in short form with nine items.
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