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ABSTRACT

Objective: In diabetes care, smoking cessation is a very important component that should be addressed in order to facilitate effective blood glucose 
control and to limit the development of complications associated with diabetes. This raises the need to evaluate patients’ knowledge, attitudes, and 
perception toward their physicians’ practices. This study aimed to develop, translate and validate a tool that can be used to evaluate diabetic patients’ 
knowledge of diabetes, the effect of smoking on the disease, their perception of physicians’ practices and their attitudes toward smoking cessation 
intervention.

Methods: The questionnaire was developed using information from the literature. A standardized translation procedure was then used to develop a 
Malay version from the original English version of a previously developed questionnaire entitled, “Survey on diabetes and tobacco smoking among 
diabetes patients.” A convenience sample of 85 out-patients with diabetes who were smokers was identified. All data were collected from the Penang 
General Hospital in Penang, Malaysia. The instrument consisted of items on the knowledge of the disease and the patient’s attitude as well as items 
on physicians’ practices regarding the smoking habits of the diabetic patients.

Results: The mean age and body mass index of the study participants was 54.29±12.8  years and 26.40±7.6  kg/m2, respectively. Reliability was 
tested for both the English and Malay versions for internal consistency of the questionnaire items using Cronbach’s alpha coefficient (Cronbach’s 
alpha=0.905).

Conclusion: The instrument is a reliable and valid measure of diabetes and smoking knowledge, attitude and physician practice.
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INTRODUCTION

Diabetes mellitus is a chronic disease that continues to increase 
globally and has become an epidemic that threatens all nations, 
including those in the developing world. An approximately 51% 
increment in its prevalence is expected worldwide by 2030, likely 
due to population growth, aging, obesity and urbanization, which 
are linked to lifestyle changes (e.g.,  decreased physical activity, 
dietary habits shifted to the high energy foods) [1]. According to the 
International Diabetes Federation (Diabetes Atlas) in 2011, there 
were 366 million people worldwide with diabetes, a number that 
is expected to rise to 552 million by 2030. In 2011, Malaysia, one of 
the middle-income countries in Southeast Asia, had a prevalence 
of diabetes of 12.1% (adjusted to the world population) and 11.7% 
(adjusted to the national population). This prevalence is expected to 
increase to 13.7% by 2030 (adjusted to the world diabetes population), 
which becomes 13.3% when adjusted to the national population [1]. 
Tobacco smoking is the most preventable cause of premature death 
in developed countries [2]. The prevalence of tobacco use is similar 
among people with diabetes and those in the normal population 
[3], despite the fact that its complications are not equal. The risk for 
complications from diabetes among smokers is four times higher than 
that for non-smokers [3]. Tobacco smoking is thought to be a reason 
for a worsening of diabetes control, insulin resistance as well as for all-
cause mortality [4,5]. Smoking is also an independent risk factor in the 
development of macro vascular complications [6] and micro vascular 
diseases, especially nephropathy and neuropathy [7,8]. The burden of 

tobacco smoking among diabetic patients is enormous, and health care 
providers do not deliver tobacco cessation interventions consistently 
and comprehensively to this vulnerable population [9]. To the best of 
our knowledge, there is currently a lack of tools in the Malay language 
to assess knowledge that can be used for smoking cessation programs 
among diabetics; therefore, this work aims to develop, translate and 
validate a 41-item questionnaire used to evaluate diabetic patients’ 
knowledge of their disease, the effect of smoking on diabetes, their 
perception of physicians’ practices and their attitudes towards 
smoking cessation intervention. This tool will provide information 
that can be used in the future to design and evaluate smoking cessation 
interventions for people with diabetes. This tool may also generate an 
evidence base in the modification of the tobacco-smoking behavior of 
diabetics by changing their thoughts and beliefs towards the dangerous 
effects of tobacco smoking and the abilities of their physicians to help 
them overcome this behavior.

METHODS

We developed a 41-item questionnaire based on information drawn 
from the literature on diabetes care and the potent negative effects of 
smoking on diabetes by entering these words as keywords in a Google 
search. A  substantial number of questions was adapted and modified 
from the published literature [10-14]. The questionnaire was initially 
developed in the English language and was later translated into the Malay 
language (the national language of Malaysia). Questions about tobacco 
smoking were adapted and modified from previous reports [10-14]. 
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These questions included the number of cigarettes smoked per day and 
smoking tobacco history (duration of smoking tobacco) [15]. Questions 
regarding the factors that affect diabetes control, including food, exercise, 
medications, alcohol, and smoking tobacco, were modified from the 
literature [10,16]. Questions regarding the deterioration and increased 
risk for many diseases related to smoking tobacco in the diabetic patients 
were modified from the literature [16]. Questions related to the doctors’ 
practices were suggested based on 5A’s protocol [17]; 5A’s protocol helps 
smokers to quit smoking tobacco, and quitting smoking tobacco is one 
of the important goals in the management of diabetes. Some questions 
were modified from the original sources, including, “have you been 
asked about your tobacco smoking status?” [13,18]. Questions about 
receiving advice from their physicians, follow-up to determine their 
tobacco smoking status, the type of the advice delivered, and patients’ 
interpretations of the messages were also modified [18]. All participants 
were asked about their willingness to participate in the study, and all 
patients subsequently read the patient information sheet and signed the 
patient consent form. To ensure face and content validity, the English 
version of the questionnaire was reviewed by six pharmacists, five of 
whom are faculty members with experience and expertise in pharmacy 
education. Some reviewers suggested converting some of the knowledge 
and practice questions into multiple choice questions, moving some of 
the knowledge questions to the practice section, adding more questions 
to the knowledge domain and lastly, putting the attitude questions in a 
table format with a Likert scale, which would be easier to understand. 
The questionnaire was modified according to the suggestions provided 
and sent for a second review. Readability tests were performed using 
Microsoft Word version  2010 to enhance the questionnaire’s validity; 
the questionnaire was found to be readable by respondents with at least 
a Grade 6 education level. The translation of the questionnaire into Malay 
was validated using the standard forward and backward method [19]. 
The questionnaire was forward translated into the Malay language by 
two independent translators at the Language Centre of University Sains 
Malaysia (USM). Reconciliation of the two forward translations into 
one forward translation was done by one native speaker of the Malay 
language who is a faculty member with experience and expertise in 
pharmacy education and research. The backward translation of the 
reconciled translation into the source language, which is English, was 
performed by two different translators. A  review of the backward 
translation against the source language (English) was conducted by 
two native speakers of Malay, who are faculty members with experience 
and expertise in pharmacy education and research. In order to ensure 
conceptual equivalence between the English and Malay translations, 
harmonization of the new translation and the source version was 
achieved by three native speakers of Malay who are faculty members 
with experience and expertise in similar research fields. Cognitive 
debriefing for the newly translated version was performed in nine 
diabetic patients (smokers and ex-smokers) at the USM clinic to assess 
the level of comprehensibility and cognitive equivalency, to resolve any 
translation problems, and to highlight any item that may cause confusion. 
A review of the results from the cognitive debriefing and a finalization 
as well as proofreading was all accomplished by a single native speaker. 
Following the previous steps outlined above, a new Malay version was 
developed and became ready for reliability testing.

Statistical analyses
The collected data were analyzed using the SPSS (version  18.0) 
software package (SPSS Inc., Chicago, IL). Almost all questions were 
calculated as proportions and percentages because they are categorical 
variables. In addition, continuous variables, including age, duration 
of diabetes, period of smoking tobacco, and number of attempts to 
stop, were calculated as the mean±standard deviation. Reliability 
analyses tests included Cronbach’s alpha, split-half reliability method, 
Spearman–Brown, and Guttman split-half.

RESULTS AND DISCUSSION

The questionnaire (English and Malay versions) was first tested on 
a convenience sample of 85  patients who were randomly selected 

(diabetic smokers and/or ex-smokers) and who attended the out-
patient clinic at the Hospital Pulau Pinang from February to March 
2012. The respondents were able to answer the questionnaire within 
10-15  minutes. The mean age and body mass index of the study 
participants was 54.3±12.8 years and 26.4±7.6 kg/m2, respectively. The 
patients had been diagnosed with diabetes 10.9±8.2 years before, and 
they had been smokers for 25.3±12.4 years. Of the 85 diabetic patients 
who were smokers, 97% were males; the sample also contained a 
relatively equal proportion of Malays and Chinese. Approximately, 78% 
of the participants started smoking before they had been diagnosed 
with diabetes, and 39% of them did not know, which type of diabetes 
they had. Table  1 provides additional details regarding the socio-
demographic characteristics of the participants.

Table 2 demonstrates that half of the patients tried to quit smoking due 
to their health condition whereas approximately 15% of them tried 
to quit smoking because of advice given by their families and friends. 
Approximately, 24% of them reported other smokers’ habits as a 
reason for their relapse, while 12% considered their depression as the 
main cause. However, 45% of the study population continued smoking 
simply because it was a habit.

Table  3 shows the reliability test for each item using Cronbach’s 
alpha. A reliability analysis of the questionnaire showed an internal 
consistency reliability of 0.9 for the attitude domain. The reliability of 
the 4-item knowledge domain was measured by split-half reliability; 
the Spearman–Brown coefficient was 0.6 and the Guttman split-half 
coefficient was 0.56 (Table  4). Cronbach’s alpha can measure items 
that are highly correlated and can measure the same parameter, and, 
therefore, it was used for the attitude domain only.

Table 1: Patients’ demographic characteristics

Item description Frequency Percentage
Race

Malay 51 40.5
Chinese 44 34.9
Indian 30 23.8
Others 1 0.8

Gender
Female 6 4.8
Male 120 95.2

Marital status
Married 96 76.2
Single 24 19
Divorced/widowed 6 4.8

Education level
No formal education 1 0.8
Primary 12 9.5
Secondary 86 68.3
Tertiary 27 21.4

Diabetes type
Type I 13 10.3
Type II 35 27.8
I don’t know 78 61.9

Start of smoking in relation to diabetes
Before disease onset 119 94.4
After disease onset 7 5.6

Cigarette type
Manufactured cigarette 120 95.2
Leaves 5 4
Cigar 1 0.8

Exercise frequency/week 28 22.2
Never 56 44.4
<3 times 18 14.3
3 times 24 19.0
More than 3 times 96 54.8

Support of family and friends
Yes 69 30.2
No 38 15.1
Not applicable 19 0.8
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To select items that would enter the main study analyses, running 
the exploratory factor analyses was needed, which resulted in a data 
reduction and which produced six factors. These six factors were 
distinctly subdivided from the original three, but they still fulfilled the 
criteria of the main divisions. Knowledge was satisfied by three factors 
(knowledge about the relationship of smoking and other diseases, 
knowledge toward factors effecting diabetes control, and knowledge 
regarding the existence of smoking cessation clinics and medications 
used to help people to quit). On the contrary, the doctors’ practices 
category was met by two factors (advice given by doctors regarding 
diabetes and smoking cessation and doctor intervention regarding 
smoking), while the patients’ attitudes were met by one factor only. 

After extracting the variables, the Kaiser–Meyer–Olkin value became 
reasonable (0.720), and the first factor represented 16.267% of the 
overall variance; the sixth variable had 6.988% of the overall variance.

To assess the goodness of fit, SPSS counted the proportion of residuals 
with high residuals; we found that 29% of the residuals had absolute 
values >0.50; therefore, a good model fit was expected. Cronbach’s 
alpha after the data reduction was 0.876.

This study involved the translation of this questionnaire from the 
original English into a Malaysian language version by following 
standardized translation guidelines [19]. The translated form 
of the questionnaire contained simple, easily comprehensible 
language that even low-educated patients can understand. After 
the questionnaire was translated, the reliability and validity of 
the newly translated version were demonstrated. This study is a 
translation and validation study of a self-reported instrument for 
the measurement of the knowledge of the impact of smoking on 
diabetes as well as physicians’ practices toward tobacco cessation. 
A  major approach in translation is required in which the cultural 
and language equivalence is checked. The 41-item questionnaire is 
a relatively suitable and straightforward questionnaire; its reliability 
was confirmed using internal consistency and split-half tests, and 
the validity was examined through known group validity. Our study 
of Malaysian diabetic patients can be considered one of the few 
studies that has investigated this issue among diabetic patients who 
smoke [12,20,21]. Moreover, the Malaysian and English versions of 
the questionnaire proved to be acceptable to patients; it is a simple 
questionnaire that can be administered by a trained nurse in face-
to‑face interviews to overcome non-responses by those who cannot 
read, although the original questionnaire is a self-administered 
instrument.

CONCLUSION

Our findings from this study indicate that this novel tool is a reliable 
and valid measure of knowledge of diabetes, patients’ attitudes, and 
physicians’ practices, which can now be used in a clinical setting.
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