
International Dental Journal (2005) 55, 205–211

© 2005 FDI/World Dental Press
0020-6539/05/04205-07

An exploratory study on cultural
variations in oral health attitudes,
behaviour and values of freshman
(first-year) dental students
M. Kawamura, Japan1, F.A.C. Wright, Australia2, D. Declerck, Belgium3,
M.C.M. Freire, Brazil*4, D-Y. Hu, China5, E. Honkala, Finland6,
G. Lévy, France7, M. Kalwitzki, Germany8, A. Polychronopoulou, Greece9,
H-K. Yip, Hong Kong10, M.J. Kinirons, Ireland11, I. Eli, Israel12,
S. Petti, Italy13, T. Komabayashi, Japan14, K-J. Kim, Korea15,
A.A.A. Razak, Malaysia16, P. Srisilapanan, Thailand17 and
S.Y.L. Kwan, United Kingdom18

1Hiroshima University, 2The University of Melbourne (former), 3Catholic University
Leuven, 4Universidade Federal de Goiâs, 5West China University of Medical
Sciences, 6Helsinki International Institute for Oral Health/Kuwait University,
7l’Université Paris 5, 8University of Tübingen, 9University of Athens, 10The University
of Hong Kong, 11Queen’s University of Belfast (former), 12Tel Aviv University,
13Sapienza University, 14Tokyo Medical and Dental University (former),
15Wonkwang University, 16University of Malaya, 17Chiangmai University, 18University
of Leeds.

Objective: To identify similarities and differences in oral health attitudes, behaviour and
values among freshman dental students. Design: Cross-cultural survey of dental students.
Setting: 18 cultural areas. Participants and Methods: 904 first-year dental students
completed the Hiroshima University-Dental Behavioural Inventory (HU-DBI) translated into
their own languages. Individual areas were clustered by similarity in responses to the
questions. Results: The first group displayed an ‘occidental-culture orientation’ with the
exception of Brazil (Cluster 1 comprised: Australia, United Kingdom, Ireland, Belgium and
Brazil, Cluster 2: Germany, Italy, Finland and France). The second group displayed an
‘oriental-cultural orientation’ with the exception of Greece and Israel (Cluster 3 comprised:
China and Indonesia, and Cluster 4: Japan, Korea, Israel, Hong Kong, Malaysia, Thailand
and Greece). Australia and United Kingdom were the countries that were most alike. Ireland
was the ‘neighbour’ to these countries. Greece and Malaysia had similar patterns of oral
health behaviour although geographic conditions are very different. Although it was consid-
ered that in Hong Kong, occidental nations have affected the development of education, it
remained in the oriental-culture group. Comparison with the data from the occidentals
indicates that a higher percentage of the orientals put off going to the dentist until they have
toothache (p<0.001). Only a small proportion of the occidentals (8%) reported a perception
of inevitability in having false teeth, whereas 33% of the orientals held this fatalistic belief
(p=0.001). Conclusions: Grouping the countries into key cultural orientations and interna-
tional clusters yielded plausible results, using the HU-DBI.

Key words: Oral health attitudes/behaviour, cross-national comparison, cluster analysis,
occidental- and oriental- culture differences, dental students
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†Detailed information on variations in populations is available from
the senior author.

Table 1   Distribution of respondents by country and sex 

Country           Number*        Response rate   Sex Mean age***

(year surveyed) Male    Female   Unknown

Australia (’91) 45 (53) 85% 23 22 0 19.0±3.6
Belgium (’98) 14 (14) 100% 5 8 1 18.4±1.3
Brazil (’00) 60 (60) 100% 27 33 0        –
China (’97) 39 (59) 66% 19 20 0 19.7±1.3
Finland (’98) 26 (31) 84% 9 15 2 21.6±1.8
France (’99) 90 (98) ** 92% 39 51 0 19.6±0.6
Germany (’98) 66 (98) 67% 33 33 0 22.3±3.6
Greece (’98) 84 (123) 68% 45 39 0 19.3±1.0
Indonesia (’90) 59 (98) 60% 22 37 0        –
Hong Kong (’98) 43 (46) 93% 17 21 5 18.9±0.8
Ireland (’98–99) 19 (31) 61% 6 13 0 19.0±0.5
Israel (’99) 58 (97) 60% 20 32 6 21.2±1.8
Italy (’99) 24 (30) 80% 13 11 0 23.2±4.8
Japan (’97) 58 (60) 97% 36 22 0 20.1±4.1
Korea (’98) 63 (80) 79% 48 14 1 22.0±4.8
Malaysia (’99) 47 (91) 52% 6 41 0 19.6±0.7
Thailand (’98) 60 (73) 82% 16 44 0 18.0±0.7
UK (’98) 49 (54) 91% 20 27 2 18.4±0.9
Total 904 (1196) 76% 404 483 17 20.0±2.9

* Parentheses indicate the number of enrollment.
**Year 2 students are regarded as freshmen in dental faculty in France.
***Mean ± S.D.

Table 2   Agglomeration schedule – Clusters of countries according to similarities of oral health attitudes/behaviour of
freshman dental students

        Case number*  Stage case first appears
Stage    First case**    Case combined  Coefficient of distance*** First case Case combined     Next stage

S- 1 1 18 0.18 – – S- 3
S- 2 8 16 0.30 – – S- 6
S- 3 1 11 0.48 S- 1 – S- 9
S- 4 9 12 0.58 – – S- 8
S- 5 7 13 0.61 – – S-11
S- 6 8 17 0.73 S- 2 – S- 8
S- 7 14 15 0.90 – – S-13
S- 8 8 9 0.95 S- 6 S- 4 S-13
S- 9 1 2 1.17 S- 3 – S-14
S-10 5 6 1.19 – – S-11
S-11 5 7 1.48 S-10 S- 5 S-16
S-12 4 10 1.60 – – S-15
S-13 8 14 1.63 S- 8 S- 7 S-15
S-14 1 3 1.93 S- 9 – S-16
S-15 4 8 2.37 S-12 S-13 S-17
S-16 1 5 2.67 S-14 S-11 S-17
S-17 1 4 4.24 S-16 S-15 –

* Case; 1: Australia, 2: Belgium, 3: Brazil, 4: China, 5: Finland, 6: France, 7: Germany, 8: Greece, 9: Hong Kong,
10: Indonesia, 11: Ireland, 12: Israel, 13: Italy, 14: Japan, 15: Korea, 16: Malaysia, 17: Thailand, 18: United Kingdom.
** The number of the first case in a cluster to assign a number to the cluster.
*** The squared Euclidean distance and complete linkage method were used.

Results
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Figure 1. Dendrogram using the complete linkage method between countries. Countries were classified on the basis of 20 items of HU-DBI.
The squared Euclidean distance and the complete linkage method were used in the clustering.
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Table 3   Questionnaire items of the HU-DBI and percentage of ‘agree’ response by country group according to similarity of oral
health attitudes and behaviour of freshman dental students 

     Group 1 Group 2
No. Item descriptions Cls 1 Cls 2 Cls 3 Cls 4 P

(5) (4) (2) (7)

1. I don’t worry much about visiting the dentist. 49 66 0.226 
63 32 90 59 0.084

2. My gums tend to bleed when I brush my teeth. 15 27 0.068 
8 25 35 25 0.045

3. I worry about the color of my teeth. 54 62 0.576 
77 26 78 57 0.011

4. I have noticed some white sticky deposits on my teeth. 13 46 0.010
17 8 92 33 0.000

5. I use a child sized toothbrush. 7 6 0.849 
6 8 5 6 0.907

6. I think that I cannot help having false teeth when I am old. 8 33 0.001 
9 7 35 33 0.007

7. I am bothered by the color of my gums. 25 27 0.853 
26 24 68 16 0.049

8. I think my teeth are getting worse despite my daily brushing. 19 27 0.205 
23 13 35 25 0.353

9. I brush each of my teeth carefully. 66 51 0.030 
68 63 37 54 0.062

10. I have never been taught professionally how to brush. 26 36 0.323
36 13 32 38 0.319

11. I think I can clean my teeth well without using toothpaste. 11 12 0.890 
5 19 10 13 0.399

12. I often check my teeth in a mirror after brushing. 71 70 0.837 
77 64 66 71 0.591

13. I worry about having bad breath. 60 65 0.669
77 38 85 60 0.052

14. It is impossible to prevent gum disease with toothbrushing alone. 40 69 0.006 
42 37 91 63 0.013

15. I put off going to the dentist until I have toothache. 12 47 0.000
15 8 53 45 0.001

16. I have used a dye to see how clean my teeth are. 35 14 0.009
39 31 14 14 0.070

17. I use a toothbrush which has hard bristles. 27 23 0.674
28 25 12 27 0.686

18. I don’t feel I’ve brushed well unless I brush with strong strokes. 22 33 0.052 
24 20 35 33 0.276

19. I feel I sometimes take too much time to brush my teeth. 16 31 0.081 
29 9 25 33 0.243

20. I have had my dentist tell me that I brush very well. 58 37 0.033 
49 69  40 36 0.092

* Probability    (Upper: t-test,  Lower: ANOVA)
Cls 1: Australia, United Kingdom, Ireland, Belgium, Brazil.   Cls 2: Germany, Italy, Finland, France.
Cls 3: China, Indonesia.     Cls 4: Japan, Korea, Israel, Hong Kong, Greece, Malaysia, Thailand.
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