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Abstract

Background: Diabetes mellitus is a chronic disease that significantly influences the patient's quality of life.
This serious disease is approaching an epidemic, and the Arab countries are in the diabetes super region.
Improving the patient's quality of life is vital for good glycemic control. However, the Diabetes Therapy-
Related Quality of Life Questionnaire (DTR-QOL) is not available in Arabic. Thus, we aimed to validate the
questionnaire among patients with diabetes in Saudi Arabia.

Subjects and methods: This pilot study was conducted among randomly selected 30 patients with diabetes
who came for regular follow-up in the Diabetes Center in King Fahd Specialist Hospital in Tabuk City, Saudi
Arabia, during March and April 2023. A structured questionnaire based on sociodemographic data and the
DTR-QOL was used. The information collected were age, gender, diabetes medications, glycemic indices,
lipid profile, fasting insulin, homeostatic model assessment for insulin resistance, and body mass index.
Forward/backward translation, expert assessment, and Cronbach's alpha were used to assess the validity and
reliability.

Results: Out of the 30 patients with diabetes piloted for the questionnaire validation, 60% were females, the
mean age was 51.1 + 14.056 years, and 94% had type 2 diabetes. The internal consistency varied from 0.80 for
hypoglycemia to 0.94 for anxiety and dissatisfaction with treatment. The Arabic version of the DTR-QOL is
valid and reliable for use among patients with diabetes, with a content validity of 0.938 and Cronbach's

alpha of 0.93.

Conclusion: The Arabic version of the DTR-QOL is valid and reliable for use among patients with diabetes in
Arab countries and has good sensitivity and consistency.

Categories: Endocrinology/Diabetes/Metabolism, Internal Medicine
Keywords: diabetes mellitus, internal consistency, reliability, validity, diabetes therapy-related quality of life
questionnaire

Introduction

The diabetes mellitus epidemic is ongoing, and the projection for the age-standard prevalence is >10%
globally by the year 2050. The Arab world lies in the diabetes super region (Middle East and North Africa)
with an expected prevalence of 16.8% [1].

Diabetes mellitus poses a negative impact on the quality of life with increasing morbidity and mortality;
therefore, assessing and improving the quality of life is at the center of chronic disease management,
including diabetes [2,3]. Because diabetes mellitus is a chronic disease with short and long-term grave
consequences and no cure is available, it is imperative to adopt clinical measures to improve glycemic
control strictly. However, the ultimate goal is to prevent deterioration and improve the patient's quality of
life [4]. Quality of life includes emotional, physical, and social factors, and all are negatively influenced by
diabetes because patients with diabetes are under significant pressure to manage themselves [5]. An
essential component of quality of life among patients with diabetes is therapy-related (motivation and
adherence to therapy). Low motivation/adherence to diabetes therapy is the main factor that increases the
patient's morbidity and mortality due to poor glycemic control and poor quality of life [6]. Because new
diabetes drugs are discovered regularly and many are on the pipe, the development, validation, and
translation of the Diabetes Therapy-Related Quality of Life Questionnaire (DTR-QOL) is important [7,2].
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The DTR-QOL consists of closed-ended questions that exhaustively include all the possible answers
expected from the respondents. The English versions of the questionnaires have been previously validated
for use among patients with diabetes mellitus with good reliability and validity. They can evaluate the
impact of diabetes treatment on patient quality of life. The DTR-QOL can be used in any treatment method
that patients have. This characteristic facilitates detecting a difference in patients' quality of life between
treatment methods before and after a treatment change [8]. The current pilot study aimed to translate the
English version of the DTR-QOL into the Arabic language and assess its validity among patients with
diabetes.

Materials And Methods

Subjects and methods

This pilot study was conducted among randomly selected 30 patients with diabetes who came for regular
follow-up in the Diabetes Center in King Fahd Specialist Hospital in Tabuk City, Saudi Arabia, during the
period from March to April 2023. A systematic random sampling technique was used to select the
respondents. The Diabetes Center was selected because it is the main center for diabetes care in Tabuk City
and serves about 5000 patients with diabetes monthly.

Inclusion criteria

The inclusion criteria for this study were designed to select a well-defined and relevant group of
respondents. Eligible respondents must be adults aged 18 years and older, have a confirmed diagnosis of
diabetes mellitus, and be undergoing regular diabetes treatment, including medication or insulin therapy.
Additionally, respondents must be fluent in Arabic to ensure they can fully understand and accurately
complete the Arabic version of the questionnaire, which is crucial for the validity and reliability of the data.
Furthermore, they must regularly attend follow-up visits at the Diabetes Center in King Fahd Specialist
Hospital, Tabuk, Saudi Arabia, during the study period to ensure consistent care and monitoring, allowing
for an accurate assessment of the questionnaire's applicability across different clinical interactions.

Exclusion criteria

The exclusion criteria for this study encompass several key factors to ensure a targeted and relevant sample.
Firstly, individuals who do not have a confirmed diagnosis of diabetes mellitus are excluded, as the study
specifically targets patients with diabetes. Secondly, individuals with cognitive impairments or psychiatric
disorders that hinder their ability to understand and complete the questionnaire are also excluded. Also,
pregnant women with gestational diabetes or any pregnancy-related complications are excluded to maintain
consistency with the study's focus on chronic diabetes conditions. Additionally, the study is limited to
Arabic-speaking respondents due to the use of an Arabic version of the questionnaire; therefore, individuals
who are not Arabic speakers are excluded due to language barriers. Moreover, any individual unwilling to
participate or unable to provide informed consent is excluded from the study. Finally, patients who do not
consistently attend follow-up visits at the Diabetes Center are excluded, as regular follow-up is crucial for
accurate data collection and study outcomes.

Sample size rationale

This pilot study aimed to validate the Arabic version of the DTR-QOL. The primary goal is to assess the
feasibility, validity, and reliability of the questionnaire rather than making definitive conclusions that
require larger sample sizes.

The rationale for the sample size in this pilot study is addressed regarding the nature of the pilot study,
which typically involves a smaller sample size. Pilot studies are preliminary investigations designed to test
the feasibility of the study design, tools, and methods before launching a larger, more definitive study. The
sample included male and female respondents, ensuring a level of diversity within the sample, which is
necessary to test the questionnaire's applicability across different subgroups within the population [9,10].

In studies focusing on the validation of questionnaires, sample sizes of 20 to 50 respondents are commonly
used. This range is generally considered sufficient to test the questionnaire's reliability (e.g., internal
consistency using Cronbach's alpha) and to make initial validity assessments. The sample size of 30
respondents in this study is appropriate for a pilot study focused on the initial validation of a questionnaire.
It allows the researchers to assess content validity, face validity, and internal consistency using Cronbach’s
alpha. Pilot studies usually use smaller samples, allowing researchers to make preliminary observations and
refine methods for larger studies [11,12].

Measures

A structured questionnaire based on sociodemographic data (SBL-R) and the Oral Hypoglycemic Agent
Questionnaire (OHA-Q) version 2 were used. The information in SBL-R included the duration of diabetes,
gender, age, current diabetes medications, body measurements, glycemic indices, lipid profile, fasting
insulin, and homeostatic model assessment for insulin resistance. The DTR-QOL includes 29 items
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distributed in four domains: burden on social and daily activities (BSDA), which comprises 13 items; anxiety
and dissatisfaction with treatment (ADT), which contains eight items; hypoglycemia (HG), which consists of
four items; and satisfaction with treatment (ST), which includes four items. The response scale was a seven-
point Likert scale (1: strongly agree; 7: strongly disagree). The score of each item was reversed (7 represents
the highest quality of life, and 1 represents the lowest quality of life). The total score was calculated from the
mean score for all items and converted to 0-100 (best response = 100; worst response = 0) [8].

Ethical clearance

All respondents signed written informed consent, and the research was ethically cleared by the ethical
committee of the University of Tabuk (Ref.: UT-190-46-2022; date: March 16, 2022), the ethical committee of
the Ministry of Health (Saudi Arabia) (Ref.: TU-077/022/137; date: June 14, 2023), and the ethical committee
of the Universiti Putra Malaysia (Ref.: JREUPM-2022-860; date: March 7, 2023).

Statistical analysis

SPSS version 29 (IBM Corp., Armonk, NY) was used for data analysis. The tests used for questionnaire
validity were content validity, face validity, and Cronbach’s alpha. A p-value of <0.05 was considered
significant.

Results
Content validity

Content validity aimed to take all the procedures to make the items used in this questionnaire relevant and
cover all the aspects of the studied issues. These include suggestions for the appropriate measurement tool
and identifying and treating all sources of ambiguous words, errors, jargon, double-barreled phrases, and
other vague technical terms before questionnaire administration.

In preparing a multi-item questionnaire, the content validity may be examined with an expert panel, focus
groups, or in-depth interviews with respondents [11]. Content review was carried out for the English version
by a panel of four experts with adequate knowledge and experience in the field of study: a professor of
internal medicine and endocrine, two assistant professors of family medicine, and a consultant in
epidemiology and biostatistics, at the Faculty of Medicine, University of Tabuk, Tabuk, Saudi Arabia. Then,
the questions and phrases used in the questionnaire were checked by English language experts from the
Institute of English Language, University of Tabuk, Tabuk, Saudi Arabia. Their valuable comments and
corrections were considered, and the appropriate action was taken. The experts evaluated the questionnaire
according to four items (relevance, clarity, simplicity, and ambiguity). Their opinion was given a score
according to the evaluation guide, ranging from 1 to 4 for each item. If the expert score regarding an item is
<2, it will be considered as “disagree”; and if the score is >3, it will be considered as “agree,” as illustrated in
Table 1. The results of the panel of experts are provided in Tables 2, 5.

Score Relevance Clarity Simplicity Ambiguity
1 Not relevant Not clear Not simple Doubtful
. . The item needs some ) " . .
2 The item needs some revision . The item needs some revision The item needs some revision
revision
3 Relevant, but it needs some Clear, but it needs minor Simple, but it needs minor No doubt, but it needs some
revision revision revision revision
4 Very relevant Very clear Very simple Meaning is clear

TABLE 1: Content of the experts’ evaluation.
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Criteria Expert 1 Expert 2 Expert 3 Expert 4 No. of agreements
Relevance Agree Agree Agree Agree 4

Clarity Agree Agree Agree Agree 4

Simplicity Agree Agree Agree Agree 4

Ambiguity Agree Agree Agree Agree 4

Overall experts 1 1 1 1

Content validity index 1

TABLE 2: Content validity for SBL-R.

SBL-R: structured questionnaire based on sociodemographic data.

Criteria Expert 1 Expert 2 Expert 3 Expert 4 No. of agreements
Relevance Agree Agree Agree Agree 4

Clarity Agree Agree Agree Agree 4

Simplicity Agree Agree Agree Agree 4

Ambiguity Agree Disagree Agree Agree 3

Overall experts 1 0.75 1 1

Content validity index 0.938

TABLE 3: Content validity for DTR-QOL.

DTR-QOL: Diabetes Therapy-Related Quality of Life Questionnaire.

Our findings revealed that the content validity index for SBL-R and DTR-QOL were 1 and 0.938, respectively,
suggesting that this instrument - in English form - is a valid tool for use among patients with diabetes in
Arab countries [13].

Translation of the questionnaire

Since only an English questionnaire has been available, and all subjects of our sample in the Diabetes Center
are Arabic speakers, the questionnaire was translated into a simplified Arabic language by trusted experts in
translation from the Institute of English Language, University of Tabuk, Tabuk, Saudi Arabia. It was then
translated back to English by other translation experts to ensure that the meaning was still the same in both
English and Arabic versions. The objective of translation was achieved. The English and Arabic versions of
the questionnaire are attached as appendices.

Face validity

The face validity was assessed by giving the questionnaire to the same population of the studied subjects to
go through as a part of the pre-testing, which aims to discover any problem that might appear throughout
the distribution and answering of the questionnaire. This test helps validate the questions and ensures that
the respondents easily understand and answer all items in the Arabic form of the questionnaire.

Besides the abovementioned purposes, the pre-testing was also done to assess the questionnaire’s clarity,
readability, and cultural sensitivity. Pre-testing was also performed to observe the feasibility and
acceptability of the questionnaire, as well as the time needed for the direct face-to-face interview sessions
with each respondent to complete the questionnaire.

The pre-testing was done in the Diabetes Center, King Fahad Specialist Hospital, Tabuk, Saudi Arabia. A
consecutive convenience sample of 15 responsive, cooperative, and talkative respondents was selected, and
they were advised to feel free to ask if they could not understand any question or word or if any item needed
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further explanation. The questionnaire was administered to those 15 respondents through direct face-to-
face interviews. After each questionnaire administration, items were subjected to revision and correction of
problematic questions according to the respondents’ inquiries and comments. Then, the procedure was
applied to the second respondent, and so forth. After the fourth respondent, it was found that the
respondents fully understood the questionnaire items without any further comments.

In the beginning, it was found that the time taken to interview one respondent was quite long, but
fortunately, the time decreased with the following interviews. The estimated average and the minimum and
maximum time needed by each interviewer and respondent to complete a single face-to-face interview
during pre-testing were 15 minutes and 10 to 20 minutes, respectively.

Reliability measurements

The reliability testing for the questionnaire was done to ensure that the measurements obtained in one
sitting were representative and stable over time. The significant goal of the pilot study was to collect data
that could be used to test the validity and reliability of the questionnaire’s items. For the result not to be
faulty, selecting a heterogeneous group of respondents with good variations was needed. For the test-retest
reliability test, each respondent interviewed was requested to come back again a week later, with a
maximum of four weeks after the first interview to be re-interviewed again by the same first interviewer.

A sample of 30 respondents was selected to participate in this pilot study. Respondents were recruited
through a consecutive sampling by taking every person willing to participate until the sample size for the
pilot study was achieved. Representation of males and females was managed to be equal in the sample. A
total of 30 respondents completed the first interview and were all requested voluntarily to come back for re-
interviewing (some of them came back spontaneously and some after they were called through the phone).
Only 28 (93.33%) persons responded and came back for the re-interviewing, and the majority of them were
females 18 (64.29%). Respondents' median and range of time to come back for re-interview were 22 days and
nine to 27 days, respectively.

Reliability measurement for DTR-QOL

The internal consistency reliability of DTR-QOL was assessed using Cronbach's alpha coefficient, which is
expressed as a number between 0 and 1, and values above 0.7 are acceptable [12]. It was found that the
overall Cronbach's alpha for DTR-QOL was 0.93 (Table 4). Thus, the internal consistency of DTR-QOL was
reliable for use among patients with diabetes in Arab countries.

Domain/subscale No. of items Cronbach’s alpha
Burden on social and daily activities (BSDA) 13 0.92
Anxiety and dissatisfaction with treatment (ADT) 8 0.94
Hypoglycemia (HG) 4 0.80
Satisfaction with treatment (ST) 4 0.89
Overall Cronbach’s alpha 29 0.93

TABLE 4: Internal consistency of DTR-QOL.

DTR-QOL: Diabetes Therapy-Related Quality of Life Questionnaire.

Discussion

Diabetes mellitus negatively impacts the patient's quality of life, and diabetes-specific quality of life was
associated with poor glycemic control, indicating the importance of evaluating the various parameters of
quality of life, including therapy-related [14]. The goal of diabetes treatment is to maintain the patient's
quality of life and reduce mortality by reducing both diabetes microvascular and macrovascular
complications. Good treatment satisfaction and medication adherence are predictors of physical and mental
health [15,16]. An important issue is the patients' satisfaction with their treatment due to the impact on
adherence and quality of life [16]. In the State of Qatar, Wilbur et al. validated the Arabic version of the
diabetes treatment satisfaction questionnaire; the study was conducted among 100 patients with diabetes
(mean age = 50.7 years; 54% women). Interestingly, women were less satisfied with their treatment, which
may affect their adherence to medications, high glycemic control, and poor quality of life [17]. The DTR-QOL
was developed with good reliability and validity to measure the effects of various diabetes therapies on
quality of life [8]. However, it is not available in Arabic. There are 55 million people with diabetes mellitus in
the Middle East and North Africa, and the Arabic language is used by the majority [18]. Therefore, validation
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of an Arabic version to assess the DTR-QOL is justifiable. There are many useful questionnaires for diabetes
therapy-related quality of life, but the differences between the Arab population and other people in other
countries call for an Arabic language version of the questionnaire [19]. Another justification is that the
prescription pattern could be different from other parts of the world. In developing countries, glucagon-like
peptide-1 (GLP-1) agonists, in particular, oral formulations, are not widely prescribed due to unavailability
and cost. Moreover, patients with poor glycemic control are usually prescribed insulin [20]. Importantly,
patients with needle phobia and some physicians could avoid multiple injections [21]. The Arabic version of
the questionnaire was valid and reliable in line with the original version and similar to it because Ishii's [8]
original version was limited by the lower representation of patients with type 1 diabetes. In addition, novel
drugs with cardiac and renal protection and long half-life, including GLP-1 agonists and sodium-glucose
transporters inhibitors, could positively influence the patient's quality of life. Furthermore, some long-
acting drugs might not be licensed at the time of the original version [22].

Study limitations

The relatively small number of piloted patients and the reliance on a self-administered questionnaire, which
is more prone to subjectivity, limited this study.

Conclusions

Based on the excellent content validity as evaluated by four experts in medicine and biostatistics, the
reliability process of the sociodemographic section of the DTR-QOL, and the very good internal consistency
of all questionnaire’s domains, the Arabic version of the DTR-QOL is valid and reliable for use among
patients with diabetes in Arab countries with good sensitivity and consistency.

Appendices
DTS-QOL - English version

Diabetes Therapy-Related Quality of Life Questionnaire (DTS-QOL)

Respondent’s Code: ..........ovuiiiiiiiiiiiiiiiiieeas

Domain 1: Burden on social and daily activities

My current diabetes treatment interferes with my work and activities.

Q1

1

5 6 7

My current diabetes treatment limits the scope of my activities.

Q2

1

5 6 7

It is difficult to find places on time for my current diabetes treatment.

Q3

1

5 6 7

My current diabetes treatment interferes with group activities and personal friendships.

Q4

1

5 6 7

It is a burden getting up at a certain time every morning for my current diabetes treatment.

Q5

1

5 6 7

With my current diabetes treatment, the restricted meal times are a burden.

Q6

1

5 6 7

When | eat out, it is difficult to manage my current diabetes treatment.

Q7

1

5 6 7

| feel like my current diabetes treatment takes away the enjoyment of eating.

Q8

1

5 6 7

With my current diabetes treatment, it is hard to curb my appetite.

Q9

1

5 6 7

The time and effort to manage my current diabetes treatment are a burden.

Q10

1

5 6 7
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| am constantly concerned about the time to manage my current diabetes treatment.
Q11

1 2 3 4 5 6 7

Pain due to my current diabetes treatment is uncomfortable.
Q12

1 2 3 4 5 6 7

Gastrointestinal symptoms (nausea, passing gas, diarrhea, abdominal pain) due to my current diabetes treatment are
Q13 uncomfortable.

1 2 3 4 5 6 7
Domain 2: Anxiety and dissatisfaction with treatment

| am bothered by weight gain with my current diabetes treatment.

Q14

1 2 3 4 5 6 7

| have uncomfortable symptoms due to hyperglycemia (high blood glucose).
Q15

1 2 3 4 5 6 7

| am worried about high blood glucose.
Q16

1 2 3 4 5 6 7

| am dissatisfied that my blood glucose is unstable (high and low).
Q17

1 2 3 4 5 6 7

I am worried that complications might get worse with my current diabetes treatment.
Q18

1 2 3 4 5 6 7

I got anxious thinking about living while on my current diabetes treatment.
Q19

1 2 3 4 5 6 7

I find it unbearable to think that even if | continue my current diabetes treatment, my diabetes may not be cured.
Q20

1 2 3 4 5 6 7

| am concerned that if | continue my current diabetes treatment, the efficacy (effectiveness) may diminish.
Q21

1 2 3 4 5 6 7
Domain 3: Hypoglycemia

| worry about low blood glucose due to my current diabetes treatment.
Q22
1 2 3 4 5 6 7

| am scared because of low blood glucose.
Q23
1 2 3 4 5 6 7

| am sometimes bothered by low blood glucose.
Q24
1 2 3 4 5 6 7

Symptoms due to low blood glucose are uncomfortable.
Q25
1 2 3 4 5 6 7

Domain 4: Satisfaction with treatment

Overall, | am satisfied with my current blood sugar control (glycemic control).
Q26
1 2 3 4 5] 6 7

With my current diabetes treatment, | am confident that | can maintain good blood glucose control.
Q27
1 2 3 4 5] 6 7

| am hopeful about the future with my current diabetes treatment.
Q28
1 2 3 4 5] 6 7
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With regard to diabetes treatment, | am satisfied with the current treatment methods.
Q29
1 2 3 4 5] 6 7

TABLE 5: Diabetes Therapy-Related Quality of Life Questionnaire (DTS-QOL).

1: strongly agree; 7: strongly disagree.

DTS-QOL - Arabic version

(DTS-QOL) résaal s simsally ¢ Sl 42 0 3 BBl Gl
T LaiaYl slalls Aua ) Jae Y1 e 30l i 2 U591 sl

Q1

1 2 3 4 5 6 7

Aaagall Ul (Gl e 2y (oSl sl a3le,
Q2

1 2 3 4 5 6 7

Sl adle el il G i gl ) sl
Q3

1 2 3 4 5 6 7

lBaal) 5 Cajlaall aa dpad il 5 Lo leall LSS (e 2ay (g Sull Jall 2Dl
Q4

1 2 3 4 5 6 7

S8 2ok &L.;ucg.édswﬁ\jsqm;“w@mg_
Q5

1 2 3 4 5 6 7

Al i Baasall alaall il ofd oo Sull Mal adle ) A,
Q6

1 2 3 4 5 6 7

oSl Jall adle o) b aelaall & JSY) 3 & geia aal,
Q7

1 2 3 4 5 6 7

JSYI dxie e by (g Sl ) adle oy el
Q8

1 2 3 4 5 6 7

et gl e aall e 4y aal Sl S aSe aa,
Q9

1 2 3 4 5 6 7

(o Al A a5 Sl adle Aaglia dnling () &8I 5 i ),
Q10

1 2 3 4 5 6 7

G Sll el i e il 5ol s Tl i 2,
Q11

1 2 3 4 5 6 7

LY aae (s Sl e Gan oY1 aal,
Q12

1 2 3 4 5 6 7

Sl e ala Gany L Y pae G st (Rasme oY1 eleusl) el ) cliall) (g paall LI U,
Q13

1 2 3 4 5 6 7
b (om M oy il ; (SEN paall
OOl 835 o i) pamy el (6 Sl sl adle s,

Q14
1 2 3 4 5) 6 7
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pl Sl ) e Asaie U1 aad,

Q15

1 2 3 4 5 6 7

adly Sl gl iy 3B i,
Q16

1 2 3 4 5 6 7

Pl Y5 GRlasY) G claadl adll B Sl (5 i e (ol e U,
Q17

1 2 3 4 5) 6 7

Sl Jall adle Can Baa e Ll ol 3 ol (381,
Q18

1 2 3 4 5) 6 7

Sl Jall adle sy sall Gy el vie (Sl iy,
Q19

1 2 3 4 5) 6 7

Sl e G i Y 08 (g Sl 3l irlie (e o s adly ) sl Jatinal) g e 4y 2,
Q20

1 2 3 4 5) 6 7

gl pe Ol i Jaamin (5 Sl 2300 32Y el pa s ady Gl et
Q21

1 2 3 4 5 6 7
ally Sl aliss) s i) gl

O el (53 Sl 3o Cuan S alidil oLy (381,

Q22
1 2 3 4 5 6 7
el S (il sy i Al el

Q23
1 2 3 4 5 6 7
) S et Gy iy ey Ul et

Q24
1 2 3 4 5 6 7
o iin e ol S aliail i,

Q25

1 2 3 4 5 6 7
ol e 2 sl

A S e 3l (5 sisa e (ol Ul cale JS8

Q26

1 2 3 4 5 6 7

Al S (s stan e s S e ol A et
Q27

1 2 3 4 5 6 7

GSall ey (a3 ey Jiiaall s Jaly pact,
Q28

1 2 3 4 5 6 7

Gl 0 G 3l cullad o aaly Ul e Sl 0 dall Al
Q29

1 2 3 4 5 6 7

TABLE 6: (DTS-QOL) (<urall (5 sinals 5 Sud) (230 e ABe (jlatiaul

(1: 32y (38150 e 17 3ady (3 5a)
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