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OBJECTIVE —To validate a Chinese version of the Diabetes Distress Scale (CDDS).
RESEARCH DESIGN AND METHODS —The CDDS was derived using forward-backward

translation and administered in 189 Chinese type 2 diabetic patients with evaluation of its
psychometric properties.

RESULTS —On the basis of principal-component analysis, three factors of the 15-item version
of the CDDS (CDDS-15) accounted for 63% of the variance. The correlation coefficient between
the original 17-item and 15-item scales was 0.99. The Cronbach a for internal consistency was
0.90, and the test-retest reliability coefficient was 0.74. The CDDS-15 score was significantly

associated with glycemic control, obesity, depressive symptoms, and quality of life.

CONCLUSIONS The CDDS-15 is a valid and reliable instrument to assess diabetes-related

distress.

he Diabetes Distress Scale (DDS) is a

17-item self-administered question-

naire identifying four domains of
diabetes-related distress: emotional bur-
den, physician-related distress, regimen-
related distress, and interpersonal distress
(1). Given the rising burden of diabetes
and mood disorders in China (2), we de-
veloped and validated a Chinese version
of the DDS (CDDS).

RESEARCH DESIGN AND

METHODS —The 17-item CDDS
(CDDS-17) was developed by translating
the original DDS to Chinese, with back
translation to English (Supplemental
Data). Between August and December
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2009, 193 Chinese type 2 diabetic pa-
tients, aged 18-65 years, who underwent
comprehensive diabetes assessment ses-
sions at the Prince of Wales Hospital
were recruited consecutively. The service
included a physical examination, labora-
tory investigations, and a psychological
health assessment using the quality-of-life
(EQ-5D) questionnaire (3), the nine-item
Patient Health Questionnaire (PHQ-9)
(4), and the Center for Epidemiological
Studies Depression Scale (CESD) (5).
The Summary of Diabetes Self-Care Activ-
ities (SDSCA) was used to assess self-
care in the previous 1 week (6). Subjects
were excluded if they did not understand
written Chinese. The first 74 subjects
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repeated the questionnaire 4-6 weeks
later for test-retest reliability. The study
was approved by the clinical research
ethics committee.

Statistical analyses were performed
using the Statistical Package for Social
Science 17.0 (SPSS, Chicago, IL). Explor-
atory factor analysis was applied to the
CDDS-17 to determine its internal struc-
tural validity. Factor loadings >0.50
within one dimension supported the fac-
tor construct. We computed Cronbach a
to determine the internal consistency and
bivariate correlations for test-retest reli-
ability. We used Pearson correlation co-
efficients to examine the associations
between CDDS scores and other vari-
ables. A P value <0.05 (two-tailed) was
considered significant.

RESULTS—A total of 189 patients
(55.6% men; [means * SD] aged 51 *
8.9 years and 49.2% insulin-treated) had
complete clinical and biochemical data
for analysis, with a mean disease duration
of 9.4 £ 7.1 years and an HbA;. of 7.5 =
1.3%.

The exploratory factor analysis of the
CDDS-17 yielded four factors. After elim-
inating questions 12 (“not sticking closely
enough to a good meal plan”) and 15
(“not having a doctor who I can see regu-
larly about my diabetes”), which were
double-loading items, the remaining
15 items loaded on three factors. The
Kaiser-Meyer-Olkin measure of sampling
adequacy was 0.876, and the Bartlett test
of sphericity yielded a significant value
<0.001. Three factors were rotated
using a Varimax rotation procedure. The
rotated solution yielded three interpretable
factors: the emotional burden subscale,
the regimen- and social support-related
distress subscale, and the physician-
related distress subscale. The three-factor
model accounted for 62.4% of the scale
variance, with item loadings ranging
from 0.57 to 0.88. Six items (questions
1, 3, 8,10, 11, and 14) were loaded on
factor 1 (emotional burden subscale), six
items (questions 5,6, 7,13,16,and 17) on
factor 2 (regimen- and social support—
related distress subscale), and three
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Table 1—Correlations between the CDDS-15 scores and items of interest

Ting and Associates

Emotional Regimen- and social Physician-related

Total score burden support-related distress distress
CDDS-15 score (means = SD) 406 £ 13.2 17564 172 + 6.1 59*+32
Age -0.077 —-0.057 —0.089 —0.031
Sex —0.086 —-0.119 —0.095 0.064
BMI 0.147* 0.146* 0.124 0.077
Waist circumference 0.174* 0.207* 0.124 0.072
Fasting plasma glucose 0.2787 0.248+ 0.261% 0.141
HbA;. 0.185*% 0.218+ 0.177*% —0.008
CESD Depression Score 0.511% 0.574% 0.3627 0.272%
PHQ-9 Depression Score 0.4267 0.49571 0.2887 0.2207
Quality of life (EQ-5D) —0.285% —0.301% —0.229% -0.141
Meal planning¥ 0.019 0.051 —0.077 0.120
Exercise¥ —-0.013 —0.041 —0.180 —0.060
Self-monitoring of blood glucose¥ —0.046 —0.020 —0.076 —0.004
Foot care¥ 0.060 0.090 0.000 0.067
Diabetic retinopathy (yes) —0.56 —0.018 —0.055 —0.090
Coronary heart disease (yes) —0.88 0.052 —0.099 —0.068
Stroke (yes) 0.051 0.056 0.014 0.073
Use of insulin (yes) —0.063 —0.140 0.017 —0.011

*P < 0.05. TP < 0.01. ¥Derived from the SDSCA score: number of days following the recommendations in the past 1 week.

items (questions 2, 4, and 9) on factor 3
(physician-related distress subscale).
There were high correlations between
the CDDS-17 and CDDS-15 versions (r =
0.994, P < 0.001).

For internal consistency, the Cronbach
a of the CDDS-15 was 0.902. The respec-
tive value for the emotional burden sub-
scale was 0.874, the regimen- and social
support-related distress subscale was
0.816, and the physician-related distress
subscale was 0.851. The test-retest coeffi-
cient for CDDS-15 was 0.739, with similar
scores between the first and second assess-
ment (40.4 * 13.2 versus 40.4 = 12.8,
P=0.971).

The CDDS-15 score and its subscales
were significantly correlated with gly-
cemic (fasting plasma glucose and HbA; )
and obesity (BMI and waist circumfer-
ence) indices, depression symptoms
(CESD and PHQ-9 scores), and quality
of life (EQ-5D). There was no association
between CDDS-15 and other parameters,
including self-care behaviors and treat-
ment modality (Table 1). For every 1-SD
decline (13.2 marks) in CDDS-15 score,
the multivariate-adjusted odds ratio for
attaining an HbA;. goal of <7% was
0.625 (95% CI 0.439-0.891; P = 0.009).

CONCLUSIONS —This is the first
study to evaluate the psychometric prop-
erties of the DDS in Chinese type 2
diabetic patients. The CDDS-15 showed
consistent factor structure, high internal

consistency, good validity, and high test—
retest reliability. The factor structure of
the CDDS-15 was similar to that of the
original DDS-17, despite excluding two
double-loaded items (questions 12 and
15) after exploratory factor analysis.
Hong Kong has a heavily subsidized
health care system, where public hospital
clinics provide care to >90% of patients
with chronic diseases such as diabetes (7).
Because patients cannot choose their own
doctor, question 15 is always a problem
in our population. The redundancy of
question 12 might be attributed to its
similarity with other questions in the
regimen- and social support—related distress
subscale when translated to Chinese. The
new regimen- and social support-related
distress subscale combined regimen-
related distress and interpersonal distress;
furthermore, the CDDS-15 included item
10 in the emotional burden subscale in-
stead of the regimen-related subscale, as in
the original English version. This discrep-
ancy might be attributed to cultural differ-
ences in perceiving or coping with distress,
which might be closely related to social sup-
port in our population. Despite these subtle
differences, the CDDS-15 had a structure
largely similar to the DSS-17 and was able
to distinguish and quantify three related
domains of diabetes-related distress.
Congruent with the original DDS
validation study, the CDDS-15 score
was positively associated with depressive
symptoms (CESD score). In addition, it

was associated with glycemic and obesity
indices. Obese subjects often have sub-
optimal quality of life (8,9), probably be-
cause of the long-term struggle to lose or
maintain body weight. There are close
linkages between mental stress and acti-
vation of the stress hormonal systems, no-
tably the hypothalamic-pituitary-adrenal
axis, which can set up a vicious cycle of
stress and obesity (10). Contrary to findings
from other cohorts (1,11,12), the CDDS-15
score was not associated with diabetes com-
plications, self-care, and treatment modal-
ity, which might be confounded by small
sample size or selection bias. Although
many of our patients received diabetes
education, this might not necessarily be
matched by a subjective assessment of ade-
quacy of self-management and related
stress. Thus, apart from ethnicity and clin-
ical profiles, heterogeneity in health care
settings and cultures may contribute to
subtle differences in the factor structures
of the DDS, which will need to be validated
in different populations before clinical use.

In summary, we have developed and
confirmed the validity, consistency, and
reliability of the CDDS-15 in Hong Kong
Chinese type 2 diabetic patients.

Acknowledgments—No potential conflicts of
interest relevant to this article were reported.
R.Z.W.T. researched data, contributed to the
discussion, and wrote, reviewed, and edited the
manuscript. HN. researched data, contributed
to the discussion, and wrote, reviewed, and

care.diabetesjournals.org

DiaBETES CARE, VOLUME 34, May 2011 1095



Development of the CDDS

edited the manuscript. M.\W.M.Y. researched
data and wrote the manuscript. A.P.S.K. re-
viewed and edited the manuscript. R.C.W.M.
reviewed and edited the manuscript. RY.M.W.,
KL, W.-YS., C-C.C., and G.T.CK. contrib-
uted to the discussion and reviewed and edited
the manuscript. Y.-K.W. and J.C.N.C. concep-
tualized the study, contributed to the discus-
sion, and reviewed and edited the manuscript.
J.C.N.C. finalized the manuscript.

Parts of this article were presented in poster
form at the 8th International Diabetes Feder-
ation Western Pacific Region Congress, Busan,
Korea, 17-20 October 2010.

The authors thank all medical, nursing, and
clerical staff of the Prince of Wales Hospital
Diabetes Centre in recruiting and managing
these patients. Special thanks are extended to
Professor Edwin B. Fisher (University of North
Carolina) for his kind advice in preparing the
manuscript.

References
1. Polonsky WH, Fisher L, Earles J, et al. As-
sessing psychosocial distress in diabetes:

development of the Diabetes Distress Scale.
Diabetes Care 2005;28:626-631

. Phillips MR, Zhang J, Shi Q, et al. Preva-

lence, treatment, and associated disability
of mental disorders in four provinces
in China during 2001-05: an epidemio-
logical survey. Lancet 2009;373:2041—
2053

. Rabin R, de Charro F. EQ-5D: a measure

of health status from the EuroQol Group.
Ann Med 2001;33:337-343

. Yeung A, Fung F, Yu SC, et al. Validation

of the Patient Health Questionnaire-9
for depression screening among Chinese
Americans. Compr Psychiatry 2008;49:
211-217

. Cheung CK, Bagley C. Validating an Amer-

ican scale in Hong Kong: the Center
for Epidemiological Studies Depression
Scale (CES-D). ] Psychol 1998;132:
169-186

. Toobert DJ, Hampson SE, Glasgow RE.

The summary of diabetes self-care activi-
ties measure: results from 7 studies and
a revised scale. Diabetes Care 2000;23:
943-950

7.

10.

11.

12.

Yang X, So W, Ko GT, et al. Independent
associations between low-density lipo-
protein cholesterol and cancer among
patients with type 2 diabetes mellitus.
CMAJ 2008;179:427-437

. Katz DA, McHorney CA, Atkinson RL.

Impact of obesity on health-related quality
oflife in patients with chronic illness. ] Gen
Intern Med 2000;15:789-796

. Hlatky MA, Chung SC, Escobedo J, et al.;

BARI 2D Study Group. The effect of obe-
sity on quality of life in patients with di-
abetes and coronary artery disease. Am
Heart ] 2010;159:292-300

Kong AP, Chan NN, Chan JC. The role of
adipocytokines and neurohormonal dys-
regulation in metabolic syndrome. Curr
Diabetes Rev 2006;2:397—407

Mullan JT, Fisher L, Skaff MM, Polonsky
WH. The Diabetes Distress Scale: a replica-
tion (Abstract). Diabetes 2006;55(Suppl. 1):
A426-A427

Fisher L, Mullan JT, Skaff MM, Glasgow RE,
Arean P, Hessler D. Predicting diabetes dis-
tress in patients with type 2 diabetes: a longi-
tudinal study. Diabet Med 2009;26:622-627

1096 DiaBETES CARE, VOLUME 34, MAy 2011

care.diabetesjournals.org



