
International Journal of Computational Intelligence Systems 
Vol. XX(Z); Month (Year), pp. xx–yy

DOI: 10.1080/XXXXXXXXXXXXXX; ISSN XXXX–XXXX online 
https://www.atlantis-press.com/journals/ijndc

Journal of Epidemiology and Global Health 
Vol. 8(1-2); December (2018), pp. 48–53

DOI: 10.2991/j.jegh.2018.10.100; ISSN 2210-6006 
https://www.atlantis-press.com/journals/jegh

* Corresponding author. Email: bassel.doughan@gmail.com

Original Article

Development of an Arabic Version of the Hiroshima University- 
Dental Behavioral Inventory: Cross-cultural Adaptation,  
Reliability, and Validity

Dany Daou1, Khaldoun Rifai2, Bassel Doughan1,*, Mounir Doumit1

1Department of Public Health Dentistry, School of Dentistry, Lebanese University, Hadath, Beirut, Lebanon
2Prosthodontics Department, School of Dentistry, Lebanese University, Hadath, Beirut, Lebanon

1. INTRODUCTION

The Hiroshima University-Dental Behavioral Inventory (HU-DBI), 
developed by Kawamura in 1988 [1], has been shown to be useful 
for the assessment of oral health attitudes and behaviour and has 
effectively been utilized for cross-cultural comparisons [2]. Among 
other languages, the questionnaire has been successfully translated 
to English, French, Italian, Korean, and Chinese [3]. Both the orig-
inal Japanese version and the later developed English version have 
shown good test–retest reliability [1,4]. The English version, which 
also displayed good translation validity [5], has been largely used 
in different countries.

Oral health awareness in Arab countries is generally poor, and 
dental health education is lacking. Moreover, little is known regard-
ing the population’s knowledge and attitudes toward oral diseases 
and their prevention in comparison to other countries [6]. In a 
multinational comparison study using the HU-DBI, no Arabic-
speaking countries were involved [3].

Although the utility of English as a second language is increasing in 
many Arabic speaking countries, socioeconomic and geographic 
disparities remain to create significant inequalities in English liter-
acy. Therefore, although the English version of the HU-DBI may  

theoretically be used, the use of a non-native language to respond to 
a questionnaire may be suboptimal because of language and cultural 
barriers. There is thus a need for the translation of the HU-DBI into the 
Arabic language to allow researchers to assess oral health knowledge in 
Arab countries. Although the various Arab countries each use different 
dialects, standard Arabic is the official dialect utilized in writing and 
in official communication and is understood by all Arab populations.

The HU-DBI has been utilized in several Arab countries (Saudi 
Arabia, Jordan, Sudan, UAE), but the majority of studies have used 
the English version [7–10]. Although one recent study has used an 
Arabic translation from English [8], the translation does not appear 
to have been subjected to adequate validity testing according to rec-
ommended guidelines [11,12]. The aim of the present study was 
the translation, cultural adaptation, and validation of the HU-DBI 
into standard Arabic.

2. MATERIALS AND METHODS

2.1. Questionnaire

This cross-sectional validation study consisted of the following 
parts: (1) forward translation from English to Arabic; (2) back-
ward translation from Arabic to English; (3) adaptation of an  
Arabic working version; (4) assessment of bilingual reliability 
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A B S T R AC T
The Hiroshima University-Dental Behavioral Inventory (HU-DBI) has not been adequately translated to the Arabic language. 
The aim of this study is the translation and cultural adaption of the English HU-DBI into standard Arabic. The English HU-DBI 
was translated into Arabic by three bilingual dental academics. A nonmedical professional performed backward translation 
into English. The three bilinguals compared both English versions and accordingly modified the Arabic version. English and 
Arabic versions were answered by 58 bilingual participants. Focus groups and cognitive interviews were conducted to pretest the 
working version, after which the final Arabic version was tested for test–retest validity on 58 dental students. Bilingual validity 
and test–retest validity were assessed using the kappa statistic. Responses were similar in the English and Arabic versions for 
bilingual individuals and on both tests in the test–retest sample. Kappa values ranged from 0.85 to 1.00 for bilingual validity and 
between 0.82 and 1.00 for test–retest reliability. In conclusion, the Arabic HU-DBI will enable the assessment of knowledge and 
attitudes toward oral diseases and their prevention in Arab countries and will allow meaningful comparisons between different 
countries in the region.
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(Arabic–English); (5) focus groups and cognitive interviewing; and 
(6) assessment of test–retest reliability (Arabic–Arabic). The study 
was approved by the local scientific committee, and the patients 
and students who participated in this study gave their informed 
consent. All questionnaires were completed anonymously, and par-
ticipants were given the option of discontinuing at any time.

2.2. Translation

The process was performed according to the traditional standard 
recommendations for cross-cultural adaptation through four sep-
arate steps (World Health Organization recommendations) [12]. 
The English version of the HU-DBI questionnaire (Appendix 1) 
was submitted to a committee of three bilingual dental academics 
from the Faculty of Dentistry (two from the department of Dental 
Oral Health and one prosthodontist) who were all familiar with 
the terminology covered by the questionnaire and trained in the 
use of the instrument. The emphasis was to select a committee of 
bilingual members whose mother tongue is Arabic, who are fluent 
in both spoken and written English and who are experienced in 
teaching using the English language.

The translators were asked to avoid literal translation, emphasizing 
the need for conceptual translation in order to reach the broadest 
target population. Each member initially gave a separate translated 
version, and then the three jointly gave one final translated Arabic 
version (forward translation). This Arabic version was then trans-
lated back into the English language by a nonmedical professional 
English translator (backward translation) who was blinded to the 
aim of the study. The translator was asked to perform the backward 
translation emphasizing on cultural and conceptual equivalence 
rather than on the linguistic aspect.

In the third step, the literal assessment and adaptation of the 
semantic equivalence was performed by the original three bilingual 
translators in keeping with the aim of the study. The two English 
versions of the questionnaire (the original and the backward trans-
lated one) were compared, and discrepancies were discussed and 
resolved by agreement through modifying words and expressions 
in the Arabic translation, as needed. The resulting final Arabic ver-
sion was endorsed as the working questionnaire.

2.3. Validation

2.3.1. Bilingual validity

Bilingual validity was assessed on a sample of 58 bilingual partici-
pants recruited from patients coming for routine practice or minor 
interventions (decay–clinical examination–routine check–up, etc.). 
Inclusion criteria were: (1) age >18 years; (2) adequate cultural and 
educational levels to understand health questionnaires (completion 
of at least high school education); and (3) fluency in both the Arabic 
and English languages. Patients were asked to rank their degree of 
proficiency in each of the two languages on a scale of 0–10, and 
only patients with a rating of 7 or above in both languages were 
eligible for inclusion. All participants were informed that partici-
pation was on a voluntary basis. After signing an informed consent 
form, they were asked to answer the English version and then the 
Arabic version of the HU-DBI separately at different times (with an 
interval of approximately 24 hours).

2.3.2. Pretesting and cognitive interviewing

The working questionnaire was tested for face validity using both 
focus groups and cognitive interviewing in order to detect any 
potential conceptual problem. An experienced academic researcher 
in the field performed the task. Respondents were 15 postgraduate 
dental students from the Lebanese University who were randomly 
chosen on a voluntary basis from different age groups, different 
socioeconomic backgrounds, and from both genders. The respon-
dents were asked to answer the questions and each was discussed 
separately to confirm whether each question or word was correctly 
understood. Accordingly, the panel expert committee concluded 
that no modifications were necessary and approved the Arabic 
translated version.

2.3.3. Test–retest validity

Sample size calculation based on the responses in bilingual testing 
indicated that at least 50 participants would be required to detect 
kappa values of 0.9 and confidence intervals of ±0.1. A group of 58 
dental students were selected on a voluntary basis. After signing 
an informed consent form, they were asked to answer the Arabic 
version of the HU-DBI. They were recalled 24 hours later to answer 
the same Arabic inventory.

2.4. Statistical Analysis

Descriptive statistics for the proportion of participants respond-
ing positively to each question were generated. Intra-rater 
agreement for bilingual validity and for test–retest validity 
was assessed by calculating the kappa statistic, 95% confidence 
 interval, and p-value for each question separately. Data were 
processed using the Statistical Package for Social Sciences (SPSS, 
version 20.0, IBM and Stata/SE 11.1. Statistical significance was 
set at 0.05.

3. RESULTS

3.1. Bilingual Reliability

Percentages of positive response were generally similar in both 
English and Arabic questionnaires for the bilingual respondents 
(Table 1). More than 50% of the participants answered affir-
matively to questions 1, 3, 9, 13, 14, 15, and 20, whereas for all 
remaining questions the majority (>50%) answered negatively. 
The largest proportion of participants agreed that they worry 
about having bad breath (question 13, 80.4% and 82.6% in 
English and Arabic forms, respectively). By contrast, the lowest 
proportion of participants agreed that they worry about having 
gums that bleed when brushing (question 2, 13.0% and 10.9% in 
English and Arabic forms, respectively).

Intra-rater agreement between the responses to the English and 
Arabic questionnaires was very good to excellent for all 20 ques-
tions (kappa values of 0.850–1.000; Table 1). The lowest kappa 
values were noted for the questions regarding the use of a child-
sized tooth brush, thinking that one cannot help having false teeth 
when old, and checking one’s teeth in the mirror after brushing 
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Table 2 | Response rate and intra-rater reliability for test–retest of Arabic version of the HU-DBI questionnaire (n = 46)

Questions
Response (Yes) n (%) Bilingual intra-rater reliability  

(English vs. Arabic)

Test 1 Test 2 Kappa 95% CI p-Value

   1 I don’t worry much about visiting the dentist 10 (17) 12 (21) 0.888 0.737–1.000 <0.001*

 2 My gums tend to bleed when I brush my teeth 33 (57) 32 (55) 0.965 0.897–1.000 <0.001*

 3 I worry about the colour of my teeth 49 (84) 49 (84) 1.000 1.000–1.000 <0.001*

 4 I have noticed some white deposits on my teeth 35 (60) 34 (59) 0.893 0.720–0.992 <0.001*

 5 I use a child sized toothbrush 15 (26) 16 (28) 0.956 0.871–1.000 <0.001*

 6 I think that I cannot help having false teeth when I am old 20 (34) 20 (34) 1.000 1.000–1.000 <0.001*

 7 I am bothered by the colour of my gums 18 (31) 18 (31) 1.000 1.000–1.000 <0.001*

 8 I think my teeth are getting worse despite my daily brushing 18 (31) 19 (33) 0.960 0.883–1.000 <0.001*

 9 I brush each of my teeth carefully 21 (36) 21 (36) 1.000 1.000–1.000 <0.001*

10 I have never been professionally taught how to brush 25 (43) 25 (43) 1.000 1.000–1.000 <0.001*

11 I think I can clean my teeth well without using toothpaste 13 (22) 14 (24) 0.952 0.858–1.000 <0.001*

12 I often check my teeth in a mirror after brushing 27 (47) 27 (47) 1.000 1.000–1.000 <0.001*

13 I worry about having bad breath 49 (84) 49 (84) 1.000 1.000–1.000 <0.001*

14 It is impossible to prevent gum disease with tooth brushing alone 32 (55) 32 (55) 0.930 0.835–1.000 <0.001*

15 I put off going to the dentist until I have a toothache 37 (64) 38 (66) 0.962 0.889–1.000 <0.001*

16 I have used a dye to see how clean my teeth are 11 (19) 10 (17) 0.826 0.635–1.000 <0.001*

17 I use a toothbrush which has hard bristles 27 (47) 27 (47) 0.965 0.898–1.000 <0.001*

18 I don’t feel I’ve brushed well unless I brush with strong strokes 37 (64) 36 (62) 0.889 0.767–1.000 <0.001*

19 I feel I sometimes take too much time to brush my teeth 15 (26) 15 (26) 0.820 0.651–0.990 <0.001*

 20 I have had my dentist tell me that I brush very well 35 (60) 33 (57) 0.858 0.724–0.992 <0.001*

*Statistically significant at p <0.01; Response (yes) refers to the number and percentage of participants responding “yes” to each question; CI, confidence intervals; HU-DBI, 
Hiroshima University-Dental Behavioral Inventory.

Table 1 | Response rate and intra-rater reliability between English and translated Arabic version of the HU-DBI questionnaire (n = 46)

Questions
Response (Yes) n (%) Bilingual intra-rater reliability  

(English vs. Arabic)

English Arabic Kappa 95% CI p-Value

1 I don’t worry much about visiting the dentist 34 (74) 32 (70) 0.893 (0.749–1.000) <0.001*

2 My gums tend to bleed when I brush my teeth 6 (13) 5 (11) 0.897 (0.698–1.000) <0.001*

3 I worry about the colour of my teeth 31 (67) 33 (72) 0.898 (0.759–1.000) <0.001*

4 I have noticed some white deposits on my teeth 16 (35) 16 (35) 1.000 (1.000–1.000) <0.001*

5 I use a child sized toothbrush 13 (28) 16 (35) 0.850 (0.687–1.000) <0.001*

6 I think that I cannot help having false teeth when I am old 17 (37) 16 (35) 0.858 (0.704–1.000) <0.001*

7 I am bothered by the colour of my gums 8 (17) 7 (15) 0.920 (0.767–1.000) <0.001*

8 I think my teeth are getting worse despite my daily brushing 12 (26) 11 (24) 0.942 (0.830–1.000) <0.001*

9 I brush each of my teeth carefully 31 (67) 31 (67) 1.000 (1.000–1.000) <0.001*

10 I have never been professionally taught how to brush 13 (28) 13 (28) 1.000 (1.000–1.000) <0.001*

11 I think I can clean my teeth well without using toothpaste 11 (24) 11 (24) 1.000 (1.000–1.000) <0.001*

12 I often check my teeth in a mirror after brushing 20 (44) 19 (41) 0.867 (0.721–1.000) <0.001*

13 I worry about having bad breath 37 (80) 38 (83) 0.928 (0.788–1.000) <0.001*

14 It is impossible to prevent gum disease with tooth brushing alone 29 (63) 27 (59) 0.909 (0.786–1.000) <0.001*

15 I put off going to the dentist until I have a toothache 27 (59) 29 (63) 0.909 (0.786–1.000) <0.001*

16 I have used a dye to see how clean my teeth are 5 (11) 6 (13) 0.897 (0.698–1.000) <0.001*

17 I use a toothbrush which has hard bristles 11 (24) 11 (24) 1.000 (1.000–1.000) <0.001*

18 I don’t feel I’ve brushed well unless I brush with strong strokes 19 (41) 19 (41) 0.910 (0.789–1.000) <0.001*

19 I feel I sometimes take too much time to brush my teeth 17 (37) 16 (35) 0.953 (0.861–1.000) <0.001*

20 I have had my dentist tell me that I brush very well 20 (44) 21 (46) 0.956 (0.871–1.000) <0.001*

*Statistically significant at p < 0.01; Response (yes) refers to the number and percentage of participants responding “yes” to each question; CI, confidence intervals; HU-DBI, 
Hiroshima University-Dental Behavioral Inventory.

(questions 5, 6, and 12; kappa values = 0.850, 0.858, and 0.867, 
respectively). Questions 4, 9, 10, 11, and 17, by contrast, had per-
fect agreement between the English and Arabic versions (kappa = 
1.000), and overall, 13 out of the 20 questions displayed excellent 
kappa values of greater than 0.900.

3.2. Test–retest Reliability

The student respondents provided very similar answers to the 
Arabic questionnaire on both tests (Table 2). More than 50% of the 
students answered affirmatively to questions 2, 3, 4, 13, 14, 15, 18, 
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and 20, whereas for all remaining questions the majority (>50%) 
answered negatively. Similar to the bilingual group, the largest pro-
portion of students agreed that they worry about having bad breath 
(84%). Interestingly, the lowest positive answers were for questions 
1 and 16; only 17–21% of the students report that they do not to 
worry about visiting the dentist and only 17–19% had ever used a 
dye to disclose plaque on their teeth.

Intra-rater agreement between the repeated responses to the Arabic 
questionnaire was very good to excellent for all 20 questions (kappa 
values of 0.820–1.000; Table 2). The lowest kappa values were noted 
for the questions regarding the use of a disclosing dye and the feel-
ing of taking too much time when brushing (questions 16 and 19; 
kappa = 0.826 and 0.820, respectively). Questions 3, 6, 7, 9, 10, 12, 
and 13, by contrast, had perfect test–retest agreement (kappa = 
1.000), and overall, 14 out of the 20 questions displayed excellent 
kappa values of greater than 0.900.

4. DISCUSSION

The aim of this study was the translation and cultural adaptation 
of the (HU-DBI) into standard Arabic. In line with recommended 
guidelines [11,12], the process included translation, retranslation, 
semantic and literal adaptation, and pilot study validation on a 
target population. Focus group and cognitive interviewing ensured 
that all translated questions were being understood as intended by 
the authors of the original questionnaire. Testing in bilinguals con-
firmed understanding of the questions in responses in both English 
and Arabic forms. Finally, the high test–retest reliability scores 
achieved when using the final translated Arabic version attest to 
the excellent reliability of the translated instrument.

The vast majority of previous research using the HU-DBI question-
naire in Arab countries (Saudi Arabia, Jordan, Sudan, UAE, etc.) 
used the questionnaire in its English form [7–10]. Only one recent 
study used an Arabic version translated from English [8]. Although 
the questionnaire underwent forward and backward translation in 
addition to reliability testing in bilinguals, only two linguists were 
asked to answer the English and Arabic versions for reliability test-
ing. It is very probable that the linguists’ knowledge of English and 
Arabic languages is not representative of the general population’s. 
Additionally, the researchers reported high percentage agreement 
and thus concluded a high level of reliability between the English and 
Arabic languages. Percentage agreement, however, is an unreliable 
method of testing reliability, and the kappa statistic is recommended 
instead [13].

In addition to our reporting of the recommended kappa values and 
confidence intervals, several other factors attest to the strength of 
the translation and adaptation process used in this study. Compared 
with previous reports of testing bilingual reliability on samples of 
16–37 volunteers [5,14–20], our data are based on 58 bilingual 
patients fluent in both Arabic and English. In an article discussing 
the sample size required for pilot studies, the recommended sample 
size for test–retest pilot studies is 35–40 [21].

Several methods have been described in the recruitment of bilin-
gual samples, ranging from the use of Likert scales for self-rating 
[22] to asking the participants one short question about their ability 
to use each of the two languages [18]. The authors of the origi-
nal HU-DBI report attached a question to the actual questionnaire 

and requested the participants to describe their proficiency in each 
of the two languages being assessed using one of the following 
answers: (1) no difficulty using the language in everyday life; (2) no 
difficulty using the language in business and professional writing/
reading; or (3) same as mother tongue. To ensure the selection of a 
truly bilingual sample, we opted for the first method and included 
only participants who rated their proficiency in both the English 
and Arabic languages with a score of at least 7 out of 10. In a first 
attempt without considering the degree of proficiency in English, 
results showed a large discrepancy in answers between the English 
and the Arabic versions. In this attempt, 10 questions out of 20 had 
an unsatisfactory kappa result (<0.8). A focus group discussion was 
performed with eight participants (two dentists, two dental stu-
dents, three patients, and one translator) and minor changes were 
introduced to the formulation of the above 10 mentioned ques-
tions. The second attempt was then successfully performed on a 
new group mastering the two languages leading to kappa results 
greater than 0.8 for all questions.

In line with what is commonly performed in similar studies,  bilingual 
participants were asked to first answer the English version and then 
the translated Arabic version [3]. The time interval between answer-
ing the two questionnaires, however, is debatable. The longer the 
time interval, the less the recall bias but also the greater the chance 
that the second questionnaire is not answered (attrition of the sample 
and losing participants). In our study, and according to patients’ con-
venience, time interval was at least 1 hour and up to 10 hours (same 
day), as recommended by several authors [17,20]. Although using a 
longer time interval may have reduced recall bias, it carries the risk that 
some habits may change if the person is affected by the information, 
especially in such a questionnaire regarding dental health.

Finally, focus groups and cognitive interviewing were carried out 
after ensuring that the reliability in bilinguals was high and that 
the translation is adequately accurate compared to the original  
language. The rationale behind this is that monolinguals do not nec-
essarily behave as bilinguals. Bilinguals often experience cultural 
adaptation and may perceive an Arabic word in a way that is cultur-
ally similar to someone whose first language is English. Although 
in-depth personal interviews are one way of achieving this goal, 
we chose to organize focus groups in an attempt to improve the 
validity of our results because such methodology is based on open 
discussions which do not exist in individual interviews.

5. CONCLUSION

The HU-DBI was translated and adapted into the Arabic language. 
It was successfully tested for validity and reliability and showed 
high interrater reliability in both bilingual testing and in repeated 
Arabic testing. The translated Arabic inventory is believed to be a 
useful tool, necessary to fill the gap in the dental and oral health 
fields in Arab countries. The use of a validated Arabic version will 
enable the assessment of the knowledge and attitudes toward oral 
diseases and their prevention in Arab countries and will allow 
meaningful comparisons between these countries.
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APPENDIX 1

HU-DBI questionnaire

DisagreeAgreeQuestions

  I don’t worry much about visiting the dentist.   1
   My gum tends to bleed when I brush my teeth.  2
   I worry about the color of my teeth. 3
   I have noticed some white sticky deposits on my teeth.  4
  I use a child sized toothbrush. 5
  I think that I can’t help having false teeth when I am old. 6
  I’m bothered by the color of my gum. 7
  I think my teeth are getting worse despite my daily brushing. 8
  I brush each of my teeth carefully. 9
   I have never been taught professionally how to brush.10
   I think I can clean my teeth well without using toothpaste.11
   I often check my teeth in a mirror after brushing.12
   I worry about having bad breath. 13
   It is impossible to prevent gum disease with tooth brushing alone. 14
   I put off going to dentist until I have a toothache.15
   I have used a dye to see how clean my teeth are. 16
   I use a toothbrush which has hard bristles. 17
  I don’t feel I have brushed well unless I brush with hard strokes. 18
   I feel I sometimes take too much time to brush my teeth.19
   I have had my dentist tell me that I brush very well.  20


