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Abstract

Aim: The aims of this study were to assess attitudes and behavior of oral health maintenance among students 
in four faculties (Medicine, Dentistry, Pharmacy, and Allied Health) and to compare oral health attitudes and 
behavior of all students at Kuwait University Health Sciences Center (KUHSC) based on their academic level. 
Materials and Methods: Students enrolled in the Faculties of Dentistry, Medicine, Pharmacy, and Allied Health at 
KUHSC were evaluated regarding their oral health attitudes and behavior by an e-mail invitation with a link to the 
Hiroshima University Dental Behavior Inventory survey that was sent to all 1802 students with Kuwait University 
Health Sciences Center e-mail addresses. The data were analyzed for frequency distributions, and differences among the 
groups were assessed using the Mann–Whitney U test, Chi-square test, and Kruskal–Wallis test. P values less than 0.05 
were considered to be statistically significant (P < 0.05). Results: The results of this study indicated that dental students 
achieved better oral health attitudes and behavior than that of their nondental professional fellow students (P < 0.05). 
Students in advanced academic levels and female students demonstrated better oral health attitudes and behavior. 
Conclusion: Dental students and students who were in advanced levels of their training along with female students 
demonstrated better oral health practices and perceptions than students in lower academic levels and male students, 
respectively. Additional studies for investigating the effectiveness and identifying areas requiring modification within 
the dental curriculum at KUHSC may be warranted.
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INTRODUCTION

Oral health has long been considered to be an important 
aspect of overall, general health. However, oral 
disease still continues to be one of the most prevalent 
problems affecting the overall wellbeing of the world’s 
population.[1] Prevention and general maintenance 
are primary and effective methods to ensure oral 
health in addition to patients’ practice of oral hygiene 

techniques.[2] Factors that influenced the effectiveness 
and adequacy of the patients’ oral hygiene maintenance 
included their knowledge, attitudes, and behavior 
regarding oral disease prevention.

Healthcare professionals’ perceptions and practice of 
oral health maintenance are typically developed during 
formal education. Assessing these patterns of oral health 
attitudes and behavior among healthcare professional 
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students are of particular importance because the 
development of their own perceptions and practices 
of oral health maintenance have a direct impact on 
their ability to influence their patients’ perceptions and 
practice of oral health maintenance.[3,4]

Kawamura (1988) developed the Hiroshima 
University‑Dental Behavioral Inventory (HU‑DBI) to 
assess patients’ attitudes, behavior, and perception of 
oral health which was eventually utilized within dental 
schools.[5] Over the years, the HU‑DBI has been tested 
to show good test–retest reliability and validity, and 
thus, has been adopted in many countries, including 
United Kingdom, Finland, Greece, China, Saudi Arabia, 
and the United Arab Emirates.[6‑12] The HU‑DBI has 
been translated from Japanese to Chinese, Korean, 
English, and Finnish for cross‑cultural comparisons of 
dental students around the world.[8,11,13,14]

Even with the widespread utilization of the HU‑DBI 
assessing students internationally, to date, very few 
studies in the literature have evaluated the attitudes and 
behavior of Kuwaiti healthcare professional students. 
Prior studies have found that the students of Kuwait 
University Health Sciences Center (KUHSC) possessed 
limited knowledge regarding the etiology of dental 
diseases and the correct methods of maintaining oral 
health.[15,16]

To date, there have been no reported studies evaluating 
oral health attitudes of behavior between dental 
and nondental healthcare professionals utilizing the 
HU‑DBI questionnaire at KUHSC. This might be 
useful in assessing the existing differences in oral 
health practices and perceptions among dental and 
nondental students at KUHSC, as well as in assessing 
the students’ attitudes and behavior regarding oral 
health maintenance and oral disease prevention.[17,18] 
Thus, the aims of this study were to assess the attitudes 
and behavior of oral health maintenance among 
KUHSC students in four faculties (Medicine, Dentistry, 
Pharmacy, and Allied Health) and to compare the oral 
health attitudes and behavior of all KUHSC students 
based on their academic level.

MATERIALS AND METHODS

This cross‑sectional study was conducted in full 
accordance with the World Medical Association 
Declaration of Helsinki and was approved by the 
KUHSC Ethical Committee (Ref.: VDR/EC/1788), 
and was conducted from September 1st 2014 to 
February 27th 2015. Students enrolled in the Faculties 

of Medicine, Dentistry, Pharmacy, and Allied Health 
of KUHSC were asked to participate in the study. 
The total number of students who were enrolled at 
the four HSC Faculties for the 2014–2015 academic 
year was 1802. The sample size covered the entire 
population of registered students at KUHSC, which 
was satisfactory for the aims of this project. An e‑mail 
invitation with a link to the HU‑DBI survey was sent 
to all 1802 students with KUHSC e‑mail addresses 
via the Qualtrics survey system to ensure anonymity 
and privacy. The HU‑DBI is known and accepted 
worldwide. Reliability and validity was checked. 
The survey was adopted for this study with no 
modifications. No pilot study was carried out as all 
the discrepancies and redundancies were eliminated 
in the original study by Dr. Kawamura. The Qualtrics 
web‑based survey was used in this study to digitize the 
HU‑DBI, manage responses, track participants, and 
generate initial statistical reports (Qualtrics, USA). 
A written consent form was approved by the KUHSC 
Ethical Committee and obtained from all participants. 
The study participants were 140 dental students and 
533 medical students in years 1 through 7, as well as 
225 pharmacy students and 904 allied health students in 
years 1 through 5.

Because all instructions at KUHSC are conducted 
in the English language, students were invited to 
participate in this survey using the well‑established 
English version of the HU‑DBI, consisting of 20 
dichotomous questions in an agree‑disagree format. 
A numerical estimation of oral health attitudes and 
behavior was calculated based on the total agree/disagree 
responses from 12 scored items out of a total of 20 items 
in the HU‑DBI [Appendix 1]. Of the 12 items, 6 items 
were given one point for each agreed response (marked 
as “A”) and zero points for each disagreed response, 
whereas for the subsequent 6 items, one point was 
given for each disagreed response (marked as “D”), 
and zero points given for each agreed response. The 
maximum possible score was 12 when assessing oral 
health attitudes and behavior. Demographical questions 
were added to the HU‑DBI to compare responses from 
each faculty, including gender, age, and academic level. 
The dental and medical school academic levels were 
classified into three groups, namely, a basic sciences 
group consisting of years 1 and 2 (didactic lectures), a 
pre‑clinical group consisting of years 3 and 4 (laboratory 
courses, didactic lectures, and problem‑based learning 
seminars), and a clinical group consisting of years 5 
through 7 (direct patient care). Students enrolled in 
the Faculty of Pharmacy or Allied Health were also 
grouped into three academic levels, namely, a basic 
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sciences group consisting of years 1 and 3, a pre‑clinical 
group consisting of years 3 and 4, and a clinical group 
consisting of year 5.

The survey data was collected, de‑identified, and 
organized into Microsoft Excel spreadsheets (Microsoft 
Inc., USA), and was statistically analyzed utilizing the 
Statistical Package for the Social Sciences version 20.0 
software (IBM Inc., USA). The data were analyzed 
for frequency distributions, and differences among 
the groups were assessed by the Mann–Whitney U 
test, Chi‑square test, and Kruskal–Wallis test. A factor 
analysis test was conducted to reduce redundancy and 
cluster survey questions into broader categories and 
represented by a common factor. P values less than 0.05 
were considered to be statistically significant (P < 0.05).

RESULTS

Of the 1802 registered students at the four KUHSC 
faculties, 77% of the students completed the 
questionnaire, yielding a final sample size of 1387 
students, with age ranging from 17 to 25 years. 
Among the participants, 343 (24.7%) were males 
and 1044 (75.3%) were females, with a mean age of 
21.3 ± 1.2 years. Of the 1387 participants, 397 (28.6%) 
were from the Faculty of Medicine, 141 (10.2%) were 
from the Faculty of Dentistry, 329 (23.7%) were from 
the Faculty of Pharmacy, and 520 (37.5%) were from the 
Faculty of Allied Health. The distribution of students 
by gender, age, academic level, and response rate is 
presented in Table 1.

The mean HU‑DBI score for the entire sampled 
population was 5.14 ± 0.94. The mean HU‑DBI score 
was 5.22 ± 0.28 for male students and 5.31 ± 0.21 for 
female students. The mean scores of the HU‑DBI 
based on academic level were 5.37 ± 0.22, 5.64 ± 0.13, 
and 5.75 ± 0.21 for the basic sciences, pre‑clinical, 
and clinical groups, respectively. The mean HU‑DBI 
score was 5.43 ± 0.47 for the students enrolled in the 
Faculty of Medicine, 5.74 ± 0.23 for the Faculty of 
Dentistry, 4.73 ± 0.33 for the Faculty of Pharmacy, 
and 4.55 ± 0.24 for the Faculty of Allied Health; all the 
scores were statistically significant at P < 0.05.

The results showed that there were statistically 
significant differences among the responses when 
students from all the four faculties were grouped 
by academic level (basic, pre‑clinical, or clinical) for 
questionnaire items 3, 9, 10, 17, and 19 [Table 2]. 
Thirty‑two percent of pre‑clinical students in all 
the four faculties were worried about the color of 
their teeth, which was lower than that of the students 
in the basic sciences and clinical years (item 3, 
P < 0.01). Forty‑three percent of students in their 
clinical years responded that they were never taught 
professionally how to brush, which was higher than 
that of the students in the basic sciences and pre‑clinical 
groups (item 10, P < 0.01).

Eighteen percent of the students in the basic sciences 
group reported that they brushed each of their 
teeth carefully, which was lower compared to the 
students in the pre‑clinical and clinical groups (item 
9, P < 0.05). Thirty‑three percent of basic sciences 
students were more likely to use a toothbrush with 
hard bristles, a higher rate when compared to the 
pre‑clinical and clinical students (item 17, P < 0.05). 
Thirty‑one percent of students in the clinical 
years reported spending too much time brushing 
their teeth, which was a higher rate than that of 
the students in the basic sciences and pre‑clinical 
years (item 19, P < 0.01).

Table 2 also shows statistically significant differences 
across students enrolled in the four KUHSC faculties 
for items 1, 4, 10, 15, 17, and 19. Fifty‑nine percent 
of the dental students were worried about visiting 
the dentist (item 1, P < 0.05), and 24% were more 
likely to notice sticky deposits on their teeth (item 
4, P < 0.05), when compared to the students in 
the medical, pharmacy and allied health faculties. 
Sixty‑two percent of the pharmacy students were 
never taught professionally how to brush, a higher rate 
when compared to dental, medical, and allied health 
students (item 10, P < 0.01). Seventy‑three percent 
of allied health students put off going to the dentist 
until they had a toothache, which was more often than 
that for students in the dental, medical, and pharmacy 
faculties (item 15, P < 0.01).

Table 1: Demographic distributions of KUHSC total sample (n=1387)
Academic 
Level

Response 
Rate (%)*

No. of  Males 
(n=343)

Male 
Mean Age

No. of  Females 
(n=1044)

Female 
Mean Age

Total Mean 
Age±SD**

Basic Sciences 76 151 19.24±0.3 401 19.3±0.2 19±0.4
Pre-Clinical 78 129 21.5±0.6 381 21.4±0.5 21±0.6
Clinical 77 63 23±0.5 262 23±0.6 23±0.3
*Total response rate=77%; **Mean age for total sample (n=1387); The mean age of  the entire sample 21.3±1.2 years
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Table 2: Questionnaire items and percentages of “agree” responses by academic level, faculty, and 
gender

Question Academic Level KUHSC Faculty Gender
Basic 

Sciences
Pre‑clinical Clinical Medicine Dentistry Pharmacy Allied 

Health
M F

I don’t worry much about visiting the 
dentist

% 12 21 15 54 59 33 35 26 2
P NS NS NS * * * * ** **

My gums tend to bleed when I brush 
my teeth (D)

% 19 17 17 23 21 20 24 22 20
P NS NS NS

I worry about the color of  my teeth
% 51 32 53 50 51 52 51 33 40
P ** ** ** NS * *

I have noticed some white sticky 
deposits on my teeth

% 19 22 23 21 24 19 15 20 39
P NS * * * * ** **

I use a child‑sized toothbrush
% 3 6 0 0 2 3 4 2 4
p NS NS NS

I think that I cannot help having false 
teeth when I am old (D)

% 22 21 25 30 41 33 34 33 30
P NS NS NS

I am bothered by the color of  my gums
% 30 32 29 31 33 42 39 55 83
p NS NS ** **

I think my teeth are getting worse 
despite my daily brushing (D)

% 25 22 21 20 18 23 22 33 28
P NS NS NS

I brush each of  my teeth carefully (A)
% 18 51 50 71 78 69 70 43 76
p * * * NS * *

I have never been taught professionally 
how to brush (D)

% 35 29 43 42 38 62 60 47 43
P ** ** ** ** ** ** ** NS

I think I can clean my teeth well 
without using toothpaste (A)

% 10 10 12 13 11 10 12 9 11
P NS NS NS

I often check my teeth in a mirror after 
brushing (A)

% 11 13 14 9 12 7 8 44 49
P NS NS NS

I worry about having bad breath
% 30 32 33 36 38 33 34 48 79
P NS NS * *

It is impossible to prevent gum disease 
with tooth brushing alone (D)

% 43 50 58 57 60 55 52 33 23

Contd...
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Thirty‑one percent of dental students used a 
toothbrush with hard bristles, which was significantly 
less than that of the students in the medical, pharmacy, 
and allied health faculties (item 17, P < 0.05) Finally, 
20% of the dental students felt that they took too much 
time to brush their teeth, a higher rate than that of the 
medical, pharmacy, or allied health students (item 19 
P < 0.05).

When comparing responses from students in all the 
four faculties based on gender, we found statistically 
significant differences for items 1, 3, 4, 7, 9, 13, 15, 
and 19 [Table 2]. In general, female students displayed 
more interest in their overall oral health maintenance, 
and were more likely to worry about the color of their 
teeth (item 3, P < 0.05), notice white sticky deposits on 
their teeth (item 4, P < 0.01), be bothered by the color 
of their gums (item 7, P < 0.01), brush each of their 
teeth carefully (item 9, P < 0.05), worry about having 
bad breath (item 13, P < 0.05), and felt that they take 
too much time to brush their teeth (item 19, P < 0.01). 
Male students tended to be less worried about visiting a 
dentist compared to female students (item 1, P < 0.01) 

and were more likely to put off going to the dentist until 
they had a toothache (item 15, P < 0.05).

Because of the large amount of data obtained, a factor 
analysis test was utilized for data reduction, removal 
of redundancy, and to reveal any patterns that may 
exist. A total of four constructs were created based 
on questionnaire items grouped into descriptive and 
meaningful categories for additional data interpretation. 
Questionnaire items 1, 6, 7, and 13 were grouped into a 
construct representing students’ perceptions and cognitive 
thoughts about their own oral health and were termed 
cognitive effects. Items 10, 14, and 20 were grouped into a 
construct representing the students’ previous exposure to 
dental care, and items 9, 12, and 15 were grouped into a 
construct representing the students’ practice of oral health 
and maintenance. The last construct, representing students’ 
brushing techniques, consisted of items 4, 11, 17, and 18. 
After identifying these four constructs, they were each 
expressed as a weighted average of their respective factor 
loadings. KUHSC students scored a weighted average of 
0.64 within the oral health and maintenance construct, 
which was the highest among the four constructs. 

Table 2: Contd...
Question Academic Level KUHSC Faculty Gender

Basic 
Sciences

Pre‑clinical Clinical Medicine Dentistry Pharmacy Allied 
Health

M F

P NS NS NS
I put off  going to the dentist until I 
have toothache (D)

% 34 35 30 61 53 69 73 36 24
P NS ** ** ** ** * *

I have used a dye to see how clean my 
teeth are (A)

% 10 11 20 12 19 15 5 39 50
P NS NS NS

I use a toothbrush that has hard 
bristles

% 33 21 11 64 31 67 65 20 17
P * * * * * * * NS

I don’t feel I’ve brushed well unless I 
brush with strong strokes

% 31 39 33 30 24 28 32 28
P NS NS NS

I feel I sometimes take too much time 
to brush my teeth (A)

% 7 22 31 15 20 11 12 5 17
P ** ** ** * * * * ** **

I have had my dentist tell me that I 
brush very well

% 71 65 73 66 69 59 64 45 68
P NS NS NS

For the calculation of  the HU‑DBI results: (A), one point is given for each of  the agree responses; (D), one point is given for each of  the disagree responses. Significant 
differences among the three dental academic level groups, the four KUHSC faculties, and between males and females: NS=Not significant; *P<0.05; **P<0.01
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Students scored a weighted average of 0.51 under the 
brushing techniques construct, and scored a 0.40 for 
questions representing the cognitive effects construct. 
Finally, students scored a weighted average of 0.39 within 
the previous exposure to dental care construct. The results 
were significant with P < 0.05 [Table 3].

Differences within constructs created by factor 
analysis [Tables 4‑6]

Because the collected data did not follow a normal 
distribution, the Mann–Whitney U and Kruskal–
Wallis tests were used to analyze the data under the 
four constructs. The Mann–Whitney U test was used 
to identify differences when comparing students’ 
questionnaire responses within one faculty to the 
other three faculties [Table 4]. We found a statistically 

significant difference in the students’ responses 
when utilizing the cognitive effects construct, where 
medical students scored the highest mean score of 
0.62, followed by the dental students with a mean 
score of 0.48. Allied health and pharmacy students’ 
mean scores were comparable at 0.28 and 0.27, 
respectively (P = 0.05). When comparing these students 
utilizing the oral health and maintenance construct, we 
found a statistically significant difference where dental 
students scored the highest mean (0.67), followed by 
allied health students (0.65). Medical and pharmacy 
students both scored a mean of 0.63 (P < 0.05). 
There was no statistically significant difference in 
students among the four faculties within the constructs 
representing previous exposure to dental care or 
brushing techniques (P = 0.07 and 0.16, respectively).

Table 3: Statistical summary of the four factor analysis constructs
Constructs N Mean Standard 

Deviation
P value 95% Confidence 

Interval
Cognitive Effects 1378 0.40 0.26 0.00* (37%; 42%)
Previous Exposure to Dental Care 1383 0.39 0.21 0.00* (36%; 41%)
Oral Health and Maintenance 1383 0.64 0.14 0.00* (61%; 66%)
Brushing Techniques 1387 0.51 0.20 0.00* (48%; 54%)
*Significant at P<0.05

Table 4: Non‑parametric test results
Faculty Cognitive 

Effects
Previous Exposure 

to Dental Care
Oral Health and 

Maintenance
Brushing 

Techniques
Faculty of  Medicine

Mean 0.62 0.32 0.63 0.42
N 393 395 396 397
Standard Deviation 0.23 0.14 0.14 0.19

Faculty of  Dentistry
Mean 0.48 0.46 0.67 0.69
N 139 140 141 141
Standard Deviation 0.20 0.27 0.21 0.19

Faculty of  Pharmacy
Mean 0.27 0.50 0.51 0.52
N 326 329 328 329
Standard Deviation 0.16 0.28 0.12 0.19

Faculty of  Allied Health
Mean 0.28 0.34 0.65 0.50
N 520 519 518 520
Standard Deviation 0.23 0.14 0.11 0.20

Total
Mean 0.39 0.39 0.64 0.51
N 1378 1383 1383 1387
Standard Deviation 0.26 0.21 0.14 0.21

Mann-Whitney U 127202.50 167970.5 166627.5 169519
Wilcoxon’s W 667482.5 226623.5 711073.5 228172
Z −7.73 −1.78 −2.51 −1.42
P value 0.00 0.07 0.01 0.16

*Significant at P<0.05
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Our data revealed that there were statistically 
significant differences between male and female 
students when analyzing their responses utilizing factor 
analysis [Table 5]. For questionnaire items pertaining 
to cognitive effects, males scored a mean of 0.37 
whereas females scored a mean of 0.48 (P < 0.05). In 
addition, there exists a statistically significant difference 
between male and female students’ responses on 
questionnaire items pertaining to oral health and 
maintenance (females = 0.65, males = 0.63, P < 0.05).

The Kruskal–Wallis test was used to compare students’ 
questionnaire responses within each academic level 
to the four constructs and was found to be statistically 
significant [Table 6]. Students within their clinical 
level of training demonstrated the most positive oral 
health attitudes and behavior on questionnaire items 
represented by the cognitive effects construct (0.47) 
followed by students in their pre‑clinical years (0.38), 
and finally by students in their basic sciences 
years (0.38), and was statistically significant (P < 0.05). 

Table 5: Testing gender against the four constructs
Gender Cognitive 

Effects
Previous Exposure 

to Dental Care
Oral Health and 

Maintenance
Brushing 

Techniques
Male

Mean 0.37 0.37 0.63 0.48
N 338 342 339 342
Standard Deviation 0.25 0.20 0.10 0.17

Female
Mean 0.48 0.39 0.65 0.52
N 1039 1040 1043 1044
Standard Deviation 0.26 0.22 0.15 0.21

Total
Mean 0.39 0.38 0.63 0.51
N 1377 1382 1382 1386
Standard Deviation 0.26 0.21 0.14 0.20

Mann-Whitney U 127202.50 167970.50 166627.50 169519.00
Wilcoxon W 667482.50 226623.50 711073.50 228172.00
Z −7.729 −1.788 −2.509 −1.418
Asymp. Sig. (2-tailed) 0.00* 0.07 0.01* 0.15
*Significant at α <0.05

Table 6: Testing academic level against the four constructs
Academic Level Cognitive 

Effects
Previous Exposure 

to Dental Care
Oral Health and 

Maintenance
Brushing 

Techniques
Basic Sciences

Mean 0.38 0.37 0.64 0.48
N 549 550 551 551
Standard Deviation 0.26 0.20 0.11 0.19

Pre-clinical
Mean 0.38 0.36 0.65 0.53
N 508 508 506 510
Standard Deviation 0.25 0.22 0.10 0.19

Clinical
Mean 0.47 0.45 0.60 0.51
N 320 324 325 325
Standard Deviation 0.26 0.20 0.20 0.24

Total
Mean 0.39 0.38 0.63 0.51
N 1377 1382 1382 1386
Standard Deviation 0.26 0.21 0.14 0.20

Chi-square 32.44 46.11 7.53 9.47
P value 0.00* 0.00* 0.02* 0.01*
*Significant at P<0.05
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Questionnaire items represented by the previous 
exposure to dental care construct showed a similar 
pattern, where clinical students scored the highest 
followed by the pre‑clinical and basic sciences 
students (P < 0.05) [Table 6].

Students within the pre‑clinical level of training scored 
the highest mean on questionnaire items represented by 
the oral health and maintenance construct, followed by 
the basic sciences students and the clinical students (0.65, 
0.64, 0.60, respectively; P < 0.05). Pre‑clinical students 
also scored the highest mean on items represented by the 
brushing techniques construct, followed by the clinical 
students and, finally, the basic sciences students (0.53, 
0.51, 0.48, respectively; P < 0.05).

DISCUSSION

The study reports significant differences in the level 
of oral health attitudes and behavior among students 
of different academic levels in all four faculties. 
Dental students showed that they have knowledge 
and attitude of oral health when compared to students 
from other KUHSC faculties. In addition, the results 
of this study demonstrated that female students had 
better overall HU‑DBI scores and better oral health 
attitudes and behavior than male students, which 
agreed with previous studies that reported higher 
HU‑DBI scores for female students than that of male 
students. Moreover, students in higher academic 
levels (e.g. pre‑clinical vs basic sciences, and clinical 
vs pre‑clinical or basic sciences) generally had higher 
HU‑DBI scores, representing better oral health 
attitudes and behavior as students progressed within 
their academic training, which is in agreement with 
prior studies.[19,20] Students within their clinical year also 
scored the highest mean within the cognitive effects 
and previous exposure to dental care constructs when 
compared to the pre‑clinical and basic sciences students. 
These findings may be attributed not only to increase 
in the fund of knowledge as students advance through 
their training but also to their pre‑clinical and clinical 
dental experience, which allows them to apply their 
knowledge outside the classroom.

As expected, dental students demonstrated better oral 
health attitudes and behavior, scoring a mean score 
of 5.74 ± 0.23, the highest when compared to their 
nondental professional colleagues. This finding was 
observed by other studies when comparing dental 
students with their nondental professional student 
colleagues. Kumar et al.[21] reported that dental 
students demonstrated better HU‑DBI scores than 

students from other faculties such as medicine and 
engineering. In addition, Kumar et al.[12] concluded 
that dental students had higher HU‑DBI scores, 
and thus, possessed better oral health attitudes and 
behavior than that of pharmacy students. The dental 
students’ superior oral health attitudes and behavior 
may be attributed to their clinical exposure to oral 
health and preventative care courses as they advance 
through their dental training. The results of the study 
inferred that dental students enroll in courses such 
as cariology, periodontology, and dental public health 
at the beginning of their 5th year (clinical), which is 
likely to have the most impact on students’ oral health 
knowledge, attitudes, and behavior. Periodontology 
and dental public health courses continue through 
the 7th year of the dental students’ clinical training. 
Therefore, it is hypothesized that, as students advance 
through their dental training, they are expected to 
develop better oral health attitudes and behavior.

Medical students had a mean score similar to that 
of dental students (5.43 ± 0.47), demonstrating oral 
health attitudes and behavior to a level that was almost 
as high as their dental colleagues. Similar results were 
reported by Doshi et al.[22] who reported that dental and 
medical students have better attitudes toward oral health 
behavior than their counterparts in other faculties. 
This similarity may be explained by the nature of the 
clinical curriculum of the Faculty of Medicine. During 
their clinical years, medical students rotate through 
various clinical clerkships, including internal medicine, 
community medicine, and pediatrics, which exposes 
them to important oral health topics for children, 
adults, and the general community. Although these 
clinical rotations do not train medical students on oral 
health maintenance and disease prevention to the same 
degree as dental students, the medical clinical rotations 
may be adequate in training medical students on topics 
related to oral health maintenance.

Students enrolled in the Faculty of Pharmacy or Allied 
Health, however, had considerably lower HU‑DBI 
mean scores (4.73 ± 0.33 and 4.55 ± 0.24, respectively) 
when compared to their medical and dental colleagues. 
A likely reason for this discrepancy is attributed to the 
lack of clinical rotations that expose pharmacy and allied 
health students to topics on oral health maintenance. In 
addition, the length of training for students enrolled in 
the Faculty of Pharmacy or Allied Health is shorter in 
duration than that of those enrolled in the Faculty of 
Dentistry or Medicine, which may impact the amount 
of oral healthcare exposure these students receive 
during training.
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Because the Faculty of Dentistry at KUHSC is the 
sole dental school in the State of Kuwait that is 
responsible for training the next generation of Kuwaiti 
dentists, it is important to assess the effectiveness and 
identify areas requiring revision within the dental 
curriculum. Although they had higher HU‑DBI 
scores than that of their nondental colleagues, the 
dental students at KUHSC had one of the lowest 
HU‑DBI mean scores (5.74 ± 0.23) when compared 
to studies conducted in other countries such as 
Croatia, Turkey, and Greece (6.62 ± 1.54, 6.53 ± 1.99, 
and 6.86 ± 1.83, respectively).[23‑25] Countries such 
as Britain, Finland, and Japan reported even higher 
HU‑DBI scores among their dental students (7.33, 
7.15 ± 1.13, and 7.40 ± 2.55, respectively) and oral 
health attitudes and behavior of dental students of 
KUHSC were more similar to that of dental students 
in Jordan, India, and China (5.2, 5.07, and 6.06 
respectively).[11,26,27] This discrepancy maybe attributed 
to the lack of early exposure to oral health at younger 
age along with shortage from the government, 
represented by school health programs, to educate 
mothers, care givers, and young students to implant 
the basic knowledge of dental and oral health.[28,29] In 
addition, this divergence may be attributed to cultural 
and regional differences found among these dental 
schools; however, these differences would likely be 
best demonstrated by the HU‑DBI scores of students 
just beginning their dental education.[30] Therefore, 
the HU‑DBI scores of all dental students is more 
likely to be attributed to the direct effects of the dental 
students’ curriculum.

The dental students exhibiting the highest HU‑DBI 
scores were the students in their clinical years of dental 
school, followed by the pre‑clinical students and 
those in the basic sciences (6.10 ± 1.46, 5.93 ± 1.72, 
and 5.20 ± 1.85, respectively). This observation can 
be attributed to the fact that dental students acquire 
knowledge regarding oral healthcare maintenance and 
disease prevention within the various dental courses 
as they progress in their dental training. The most 
improvement in the students’ knowledge occurred 
during the transition from the basic sciences to the 
pre‑clinical level (5.20 ± 1.85 to 5.93 ± 1.72, P < 0.05). 
This is likely attributed to the fact that, as students 
progress in their education from the basic sciences to 
the pre‑clinical level, they become more cognizant of 
their own oral health practices in preparation for their 
clinical years at the Faculty of Dentistry. There was less 
improvement in the oral health attitudes and behavior 
in students transitioning from their pre‑clinical to 
clinical years (5.93 ± 1.72 and 6.10 ± 1.46). Dental 

students in their clinical years are offered courses that 
heavily emphasize oral health maintenance and disease 
prevention in advanced courses such as periodontology 
and dental public health. This finding suggests that an 
improvement in the coursework offered to students in 
their clinical years may be warranted because the dental 
students in their clinical years did not demonstrate 
much of an improvement in their oral health attitudes 
and behavior from their pre‑clinical years when 
compared to the improvement seen in students from 
basic science to pre‑clinical years.

Among the four constructs, the oral health and 
maintenance construct had the highest mean, suggesting 
that the questions under this construct had the greatest 
influence on students’ attitudes toward oral health. 
Higher means were found among dental and medical 
students within the cognitive effects and oral health and 
maintenance constructs when compared to the pharmacy 
and allied health students, which may be attributed to 
the dental and medical curricula. Dental and medical 
students may have an increased sense of awareness 
of their own oral health practices, secondary to their 
oral health training experience within their respective 
curricula.

The results of this study indicate that female students 
had better overall HU‑DBI scores, and therefore, 
better oral health attitudes and behavior than 
male students. Previous studies have also reported 
higher HU‑DBI scores for female students than 
male students, confirming that there is a significant 
relationship between gender and oral health attitude 
and behavior.[16,21,22] Al‑Ansari and Honkala[31] have 
found that female students practiced better oral 
hygiene and possessed more knowledge about oral 
health maintenance than male students. Al‑Shammari 
et al.[32] reported similar findings in their study among 
the general Kuwaiti population, which concluded that 
females brush, floss, use mouth wash, and visit the 
dentist more often than males. These findings may be 
attributed by the fact that females, in general, have more 
concerns about their physical appearance, including 
oral health, and are more self‑conscious to maintain 
their appearance for better social and occupational 
opportunities.[26]

Strong knowledge base of oral health might be one 
of the foremost elements of oral health and attitude, 
however, there are other determinants that might also 
play a major role. The paradigm of human behavior 
cannot be purely presented by one factor, instead, the 
essence of its complexity is represented in a complex 
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interplay of multiple factors. Determinants such as 
socioeconomic and sociodemographic factors could 
have a major influence on health behavior and attitude 
in addition to knowledge.[33]

A limitation of this study is the presence of diverse 
educational backgrounds among the students at 
KUHSC that may have led to variations in the students’ 
oral health maintenance practices. In addition, the 
sampled population was restricted to a specialized 
subset of the general Kuwaiti population. Future 
studies are warranted to investigate, as a continuation 
of this project, the nonhealthcare faculties of Kuwait 
University. Finally, is a generalized introduction of the 
HU‑DBI questionnaire to the entire general population 
of Kuwait and other countries within the region.

CONCLUSION

Students in higher academic levels tend to have higher 
HU‑DBI scores, representing an increase in knowledge 
and improvement in oral health attitudes and behavior 
as students progress in their training. Students in their 
clinical years were more cognizant about their own oral 
health and demonstrated a higher level of maintenance 
techniques. Female students were more likely to 
demonstrate better oral health practices and perceptions 
than male students.

Dental students demonstrated the highest HU‑DBI 
scores when compared to students enrolled in 
nondental faculties, exhibiting better oral health 
attitudes and behavior than their nondental colleagues. 
This finding has demonstrated the ongoing knowledge 
gap between oral health and general health within the 
healthcare professional curriculum. Further studies 
assessing the adequacy of basic dental education within 
nondental health professional curricula may aid in 
bridging this knowledge gap. This issue is reflecting 
negatively on the healthcare system, and educators and 
policy makers need to collaborate to bridge the gap 
among healthcare providers for better oral health care. 
Therefore, additional studies investigating the complex 
interplay of knowledge, attitude, and behavior of is 
indispensable.
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Appendix 1: Questionnaire items of the HU‑DBI
HU‑DBI Item Description Agree Disagree 
1.  I don’t worry much about visiting the 

dentist
2.  My gums tend to bleed when I brush 

my teeth (D)
3. I worry about the color of  my teeth
4.  I have noticed some white sticky 

deposits on my teeth (A)
5. I use a child‑sized toothbrush
6.  I think that I cannot help having false 

teeth when I am old (D)
7. I am bothered by the color of  my gums
8.  I think my teeth are getting worse 

despite my daily brushing (D)
9. I brush each of  my teeth carefully (A)
10.  I have never been taught 

professionally how to brush (D)
11.  I think I can clean my teeth well 

without using toothpaste (A)
12.  I often check my teeth in a mirror 

after brushing (A)
13. I worry about having bad breath
14.  It is impossible to prevent gum 

disease with tooth brushing alone (A)
15.  I put off  going to the dentist until I 

have toothache (D)
16.  I have used a dye to see how clean my 

teeth are (A)
17. I use a toothbrush with hard bristles
18.  I don’t feel I’ve brushed well unless I 

brush with strong strokes
19.  I feel I sometimes take too much time 

to brush my teeth (A)
20.  I have had my dentist tell me that I 

brush very well


