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1. Introduction

In 2014, the International Diabetes Federation (IDF) estimated
that 382 million people worldwide had diabetes mellitus (DM),
with more than 90% of them diagnosed with type 2 diabetes
(T2DM) [1]. In Thailand, there were over 4 million cases of DM in
2014 [2]. According to the Thai National Health Examination Survey
IV conducted in 2009, the prevalence of impaired fasting glucose
(IFG) and diabetes was 10.6% and 7.5% for all Thai adults age 20 or
older [3].

The cross-cultural adaptation of a tool is an important process
when an instrument is used in a foreign country using a different
language, in a different setting and culture to reduce the risk of
introducing bias into a study [4]. Chaavez and Canino [5] suggested
that the researchers should be aware that there are conceptual and
methodological challenges when translating and adapting original
instruments to another language and culture. They have provided
guidelines for the adaptation process. Moreover, Gjersing et al. [6]
mentioned that during a research study where a certain phenom-
enon is measured indirectly with questionnaires, comparison of
results between samples with different cultures could be a chal-
lenge. In particular, a comparison will be difficult if the adaptation
process of the original instrument has flaws during development or
implementation. It is important to make sure that each item of the

instrument is adapted appropriately.
Since the Diabetes Self-management Questionnaire (DSMQ)was

developed and published in English, it is not available in Thai so it
was necessary to translate it to the Thai language and conduct a
psychometric evaluation. To use this questionnaire in Thailand, it
was translated and back translated to the Thai language. The pur-
pose of this paper is to explore the content validity and the internal
consistency of this original English language questionnaire trans-
lated into Thai for the first time in a sample of Thai adults with
T2DM. The instruments for investigation called the Diabetes Self-
Management Questionnaire (DSMQ). The main research instru-
ment of the study is the DSMQ, which was developed by Schmitt
et al. [7] to assess DM patients' self-care activities associated with
blood sugar level control. The DSMQ contains 16 items in four
subscales: glucose management (GM), dietary control (DC), phys-
ical activity (PA), and health care use (HU). Based on the literature
review, the DSMQ has not been used in Thailand or other Asian
countries before this study and has never been translated to the
Thai language. The researcher contacted the original developers of
the DSMQ and received their permission to translate it and use it in
Thailand.

2. Method

2.1. Translation and adaptation of the instruments

The questionnaire utilized in this study was developed and
published in English. Since the target population of this study
included Thai adults with T2DM, the instrument was translated to
the Thai language. The original instrument was examined also for
cross-cultural relevance and understanding in the Thai culture. This
research utilized the cross-cultural instrument translation method
of Chaavez and Canino [5].

The detailed process of translation and adaptation of the in-
strument includes:(1)Forward translation: the original instrument
was translated from English into the Thai language by two trans-
lators who did the initial translations independently. The trans-
lators are native Thai persons who are proficient and fluent in
English. A third independent translator with the same qualifica-
tions synthesized the translated Thai versions into one version. (2)
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Back translation: a professional translator in Thailand back-
translated the synthesized version independently. The back-
translator is fluent both in English and in the Thai language. (3)
Committee review: an expert review committee reviewed the
synthesized translated version and the back-translated version. The
purpose of having this committee was to review and resolve any
dispute, discrepancy and/or inadequate translation of the instru-
ment. The expert review committee was comprised of health pro-
fessionals, language professionals, and the forward and back
translators [5]. The expert review committee assessed if a word or
several words reflected the same ideas or subjects in both the
original version (English) and in the Thai (adapted) versions of the
questionnaire. This assessment ensured that items were translated
accurately conceptually, and that the content of the instrument was
culturally adapted correctly in the Thai language. (4) Pilot test
study: The translated instrument was pilot tested. Thirty qualified
persons with T2DM in Thailand were recruited for the pilot test
study. (5) A final semantic adjustment was made for the ques-
tionnaire by the researcher based on the results of the pilot test
study. (6) Based on the data collected from this pilot study, the
psychometric properties of the instrument were tested using sta-
tistical methods including content validity and reliability analysis.
(7) The translated instrument was tested and analyzed for their
reliability before administered to persons with DM in a formal
study in Thailand.

2.2. Pilot study: participants and setting

Thirty persons with T2DMwere recruited for the pilot study and
Four hundred one persons with T2DM in Thailand were recruited
for the final study. It was calculated by using definite population
method developed by Yamane. Sample inclusion criteria included
Thai adult males and females, age 20 or older, who had been
diagnosed with T2DM by physicians for at least one year. Study
participants also needed to have the ability to read and understand
the Thai language and bewilling to participate in the study. Persons
were excluded from the study if they had any major complication
such as blindness or any life-threatening illnesses, an inability to
understand the study. After reviewing the purpose of the study
with the researcher, an informed consent was signed in Thai. To
start the process, the researcher first interviewed each of the par-
ticipants as he or she reviewed the questionnaires to assess the
understanding of each item. This allowed the researcher to identify
if any items were confusing or misleading.

The researcher asked each study participant to rephrase each
item, with the purpose of identifying whether he/she understood
the item. Reichenheim [8] suggested that interviews be conducted
until a pre-established percentage of understanding is achieved for
all items (�90%). The researcher proceeded with the pilot testing
once he had reached greater or equal to 90% understanding of the
questions with the pilot study participants individually. The
researcher recruited the pilot sample and from a diabetic clinic in a
community hospital in northern Thailand.

3. Results

Content validity is one of the most important aspects in the
adaptation and validation process of instruments, especially if the
instruments are used in a foreign country and a foreign language
[9]. For this study, the questionnaire has been validated for content
validity by a panel of Thai experts consisting of two nurses, one
nursing professor, one medical school faculty member, and one
public health faculty member.

Five experts evaluated the translated Thai version of the Dia-
betes Self-management Questionnaire for content validity. All of

them agreed on all of the proposed translated items as acceptable.
The DSMQ contains 16 items in four categories: glucose manage-
ment (GM), dietary control (DC), physical activity (PA), and health
care use (HU). Eleven of the 16 items (69%) showed excellent
content validity (I-CVI¼ 1 and k*> 0.80), two items (12.5%) showed
good content validity (I-CVI ¼ 0.80 and k*> 0.60), and three items
(18.75%) showed acceptable content validity (I-CVI ¼ 0.60 and
k*>0.50). The average scale content validity (S-CVIave) was 0.90,
which is above the cut-off of 0.80. No changes were made to the
items as result of the content validity review. Another important
psychometric evaluation of a translated instrument is the internal
consistency or Cronbach's a. The Cronbach's a should be equal or
greater than 0.7 [10].

3.1. Pilot study

The Cronbach's a coefficient for the questionnaire was high. The
item-total correlations of DSMQ ranged from 0.04 to 0.64. Some
items (items 2,5,7,8,11,14) correlated weakly with the sum of the
other items (r < 0.3) while other items correlated modestly
(0.3 < r < 0.7). For the DSMQ, the alpha coefficient was 0.73. The
item-total correlations were modest and ranged from 0.30 to 0.64.

3.2. Final study

The Diabetes Self-management Questionnaire had excellent
content validity as evaluated by a panel of experts and good in-
ternal consistency from the pilot study. No changes were made
based on the pilot study results. The instrument was justified for
the main research project, which focused on studying the moder-
ating effect of social cognitive factors on self-management activities
and HbA1c in Thai adults with type 2 diabetes. Four hundred per-
sons with T2DM in Thailand were recruited for the main study. The
study participants were Thai adults who were diagnosed as having
T2DM. The researcher recruited the study sample from four clinical
sites in four different regions of Thailand using a convenience
samplingmethod. Inclusion and exclusion criteriawere the same as
those in the pilot study.

3.2.1. Final study psychometric results
The instruments were tested on the main sample of the final

study by using reliability analysis. The Cronbach's a coefficients for
the Diabetes Self-management Questionnaire was high. The item-
total correlations of DSMQ ranged from 0.35 to 0.90. All items
correlated modestly (0.3 < r < 0.7). For the DSMQ, the alpha coef-
ficient was 0.94.

4. Discussion

The purpose of this study was to assess the validity and reli-
ability of the Thai version of the instrument used in this study. In
line with evidence from other cross-cultural studies [11,12], the
findings of this study supported the validity of the translated in-
strument and the original Thai instrument on Buddhist values. This
study used experts to evaluate content validity and conducted
reliability analysis in a pre-test and final study sample. Experts
concluded that the majority of the translated items were culturally
relevant. The results of both measurements, I-CVI and k*, was in
line with each other, with items meeting the I-CVI criterion of 0.90
along with excellent k* values, indicating that both methods
resulted in the same conclusion and strengthened the evidence for
adequate content validity.

The S-CVI results of the instrument is 0.90; this study met the
limits of agreement as recommended by Polit et al. [13]. The S-
CVIUA of the instruments of 0.69 might be explained by the large
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