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Abstract: To establish efficient methods for self-
prevention of oral diseases, assessment of dental health
behavior and knowledge in various social classes is
necessary. The main purpose of this study was to
determine the major differences in oral health
knowledge and behavior in a group of Iranian pre-
university students. In this cross-sectional study, 591
pre-university students from different regions of
Mashhad, Iran were randomly selected to complete a
questionnaire consisting of two parts including dental
health behavior and knowledge. Scores were recorded
and statistical analyses performed to determine the
correlation between dental health behavior and
knowledge. Data was analyzed with Student’s t-test, one-
way analysis of variance and Pearson correlation. The
mean score of dental health knowledge was significantly
lower than the dental health behavior (2.95 ± 0.02 vs.
3.31 ± 0.05, P < 0.001). This difference was observed
with gender, birth location and major subject of study.
The dental health behavior of Iranian pre-university
students was inadequate and their dental health
knowledge was at a lower level compared to their
behavior. Experimental science students had better
oral health behavior compared to other students. (J Oral

Sci 53, 177-184, 2011)

Keywords: oral health; knowledge; behavior; students.

Introduction
Health behavior is the human action taken to maintain

and promote health. It also helps to prevent diseases. Oral
health behavior consists of individual and professional
care, and includes tooth brushing, dental flossing, visiting
a dentist and following a proper diet (1). Biology,
environment, life style, health care organizations and
psychological factors are essential components of oral
health behavior (2). Home care is one of the simplest oral
health measures, which involves removal of dental plaque
with mechanical devices, such as a toothbrush, dental
floss and mouth wash (3). Dental plaque is mainly
responsible for oral and dental diseases, and its removal
is an essential step in the treatment for gingivitis and
periodontitis. Tooth brushing and flossing decrease
accumulation of bacterial plaque. Based on the simplicity,
effectiveness and low cost of these methods, they are
recommended as a self-preventive strategy against oral
diseases. However, some factors such as frequency,
duration, techniques of tooth brushing and dental flossing
play important roles in the effectiveness of this behavior
(4). Tooth brushing and flossing must be performed after
meals and before sleeping, or at least once day, preferably,
before sleeping (5).

Several epidemiologic studies showed that girls exhibited
better oral health behavior than boys (6-17). The oral

Journal of Oral Science, Vol. 53, No. 2, 177-184, 2011

Correspondence to Dr. Masoumeh Ebrahimi, Department of
Pediatric Dentistry, Dental Research Center and Dental School
of Mashhad University of Medical Sciences, Park Square,
Mashhad, Postal code: 91735, Iran
Tel: +98-511-8829501
Fax: +98-511-8829500
E-mail: ebrahimima@mums.ac.ir

Major differences in oral health knowledge and behavior 
in a group of Iranian pre-university students: 

a cross-sectional study

Hossain Neamatollahi1), Masoumeh Ebrahimi1), Maryam Talebi1), Mana H. Ardabili2)

and Keiwan Kondori2)

1)Department of Pediatric Dentistry, Dental Research Center and Dental School of Mashhad 
University of Medical Sciences, Mashhad, Iran

2)Dentist, Private Practice, Mashhad, Iran

(Received 27 September 2010 and accepted 7 March 2011)

Original



178

health knowledge and behavior varied with the major
subject of study (18,19), gender (6-17) and culture
(18,20,21). The role of education level in preventive
measures has also been confirmed by several studies
(22,23). Moreover, Zhu reported that oral health behavior
is better in urban than in rural areas (24). Levin showed
that adolescents with less dental caries had better oral
health attitude and behavior (25). Undoubtedly, one of the
methods for prevention is to improve the knowledge of the
community regarding promotion of health behavior and
influence of self-effective methods on preventing diseases.
To establish efficient methods for self prevention of oral
diseases, assessment of dental health behavior and
knowledge in various social classes is necessary. As an
important group, we assessed the dental health knowledge
and behavior of pre-university students in Mashhad, Iran.
A previous study had showed poor oral health behavior
in Iranian university students (26). The main purpose of
this study was to determine the major differences in oral
health knowledge and behavior in a group of Iranian pre-
university students.

Materials and Methods
In this cross-sectional study, 591 pre-university students

randomly selected from different regions of Mashhad,
Iran were instructed to complete a questionnaire consisting
of two parts: oral health behavior and oral health knowledge.
The questionnaire included 14 items for evaluation of oral
health behavior and 20 items for evaluation of oral health
knowledge.

The questionnaire was evaluated by pediatric dentists
and periodontists and found to be valid. The reliability of
the questions evaluated by test-retest, and correlation
coefficient was 80-90% (high). The oral health behavior
and knowledge of students were scored, and the mean score
was calculated for each student. Finally, the correlation
between knowledge and behavior was determined. The data
was analyzed by SPSS version 11.5. Student’s t-test, one-
way analysis of variance (ANOVA), and Pearson correlation
were used for data analysis. Statistical significance was
based on probability values of <0.05. Chi-square test was
used to compare two quantitative variables based on cross
tabulation. For comparing one quantitative variable with
a qualitative variable, Student’s t-test was used. The
ANOVA was used when several qualitative variables were
compared with one quantitative variable. To study the
independent effect of several qualitative variables which
had a significant difference with one qualitative variable,
regression logistic was used. In addition, Pearson correlation
was used to determine the correlation between different
variables in students’ oral health behavior and knowledge.

Based on this, the correlation between students’ knowledge
and behavior was evaluated.

Results
The mean age of the study population was 17.20 ± 0.20

years (17.15 ± 0.18 years for experimental science students,
17.25 ± 0.20 years for human science students and 17.20
± 0.32 years for mathematics science students). There
was no significant difference in mean age between different
study groups. Our findings regarding the knowledge and
oral health behavior in a group of Iranian students are
categorized in the following four sections:

Oral health behavior:
Behavior related to tooth brushing such as, time of

starting tooth brushing, type of toothbrush, interval of
replacing toothbrush, frequency of tooth brushing and
dental flossing and systematic visits to a dentist was
recorded (Table 1). The mean score for oral health behavior
was 3.31 ± 1.36 in the study group (Table 2).

Oral health knowledge:
Students’ knowledge regarding tooth brushing and

dental flossing such as frequency, duration, age of starting
tooth brushing, interval of replacing toothbrush and
systematic visits to a dentist was recorded (Table 1). The
Iranian pre-university students had a mean oral health
knowledge of 2.95 ± 0.58 (Table 2).

Relationship between oral health behavior and
demographic characteristics:

The relationship between tooth brushing and demo-
graphic characteristics, such as gender, major subject of
study, parents’ educational level, birth location and number
of siblings is shown in Table 3. Tooth brushing was
practiced significantly more by girls than boys (P < 0.001).
Moreover, the father’s educational level had a significant
relationship with tooth brushing (P = 0.003). Multivariate
analysis was performed using stepwise logistic regression.
Multivariate analysis identified gender (P < 0.001) and
father’s educational level (P = 0.003) as independent
predictors of tooth brushing. Odds ratio of tooth brushing
in boys in comparison to girls was 0.2. Odds ratio of tooth
brushing for students whose fathers were uneducated or
had a diploma / lower than a diploma in comparison with
those with a higher academic level was 0.118 and 0.545,
respectively (Table 4). The type of diploma in fathers
(with diploma education) was high school diploma.

Relationship between dental flossing and demographic
characteristics, such as gender, major subject of study,
parents’ educational level, birth location and number of
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siblings is summarized in Table 5. Dental flossing was
performed significantly more by girls than boys (P =
0.01). Furthermore, experimental science students used floss
more than human and mathematics science students (P =

0.01). Multivariate analysis was performed using stepwise
logistic regression. Multivariate analysis identified gender
(P = 0.01) and major subject of study (P < 0.001) as
independent predictors of dental flossing. Odds ratio of

Table 1 Questionnaire for evaluation of dental health knowledge and behavior in the study
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dental flossing for boys in comparison to girls was 0.62.
Odds ratio of dental flossing for experimental and human

science students in comparison to mathematics science
students was 2 and 1.3, respectively (Table 6).

Correlation between students’ oral health
knowledge and behavior:

Correlation of students’ oral health knowledge and
behavior with qualitative factors is summarized in Table
7. Student’s t-test and ANOVA showed that oral health
behavior did not significantly differ between gender, major
subject and birth location. However, oral health knowledge

Table 3 Tooth brushing & demographic characteristics in
study group

Table 2 Knowledge and behavior scores (mean ± SD) in
study group

Table 4 Independent predictors with significant effect on tooth brushing

Table 5 Dental flossing and demographic characteristics in
study group

Table 6 Independent predictors with significant effect on dental flossing
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was better in girls than boys (P < 0.001) and in human
science students compared to others (P < 0.001). Correlation
of students’ oral health knowledge and behavior with
quantitative factors is summarized in Table 8. Pearson
correlation showed that the father’s education (P < 0.001)
and number of siblings (P = 0.013) had significant
correlation with health behavior, but none of them had any
significant effect on students’ knowledge (Table 8).

Mean oral health behavior scores with oral health
knowledge were compared based on demographic
characteristics (Table 9). There was significant difference
between gender, birth location and major subject in oral

health behavior and knowledge scores. Generally, the
mean knowledge scores were significantly less (2.95 ± 0.02
vs. 3.31 ± 0.05 respectively) than oral health behavior (P
< 0.001).

Discussion
In this cross-sectional study, the correlation between

knowledge and oral health behavior of Iranian pre-university
students was evaluated. Pre-university students were
selected so that the level of education in primary and
secondary schools could be evaluated, and, based on the
current deficits, suitable methods to promote students’
knowledge and oral health behavior can be included in the
primary and secondary educational curriculum. The present
study revealed a low level of knowledge and oral health
behavior in Iranian pre-university students. There is
probably a great disparity between developed and
developing countries regarding the essential oral health
behavior, which is brushing. The present study showed that
the tooth brushing behavior of the students was not
adequate, and for developing this health behavior,
motivational programs should be included in the primary
and secondary educational curriculum in schools. Tooth
brushing was better in girls than boys. Several studies (6-
18, 27) have shown that male students had low oral health
knowledge and behavior, which is in agreement with the

Table 7 Correlation between oral health knowledge and behavior with qualitative factors

Table 8 Correlation between oral health knowledge and behavior scores with
quantitative factors

Table 9 Correlation between knowledge and behavior based
on demographic characteristics
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present study.
Beside gender, education of the father had a significant

and direct relationship with tooth brushing. The number
of students who brushed their teeth increased with an
increase in the mothers’ education level; however, this
association was not significant. Valleus Saunchec showed
that the tooth brushing frequency was higher in Mexican
adolescents with mothers whose educational level was
higher. However, their study showed that the mothers’
attitude was more important than their educational levels.
It is considered that in study groups, the fathers’ educational
level was more influential than the mothers’ educational
level. When studying health behavior as in this study,
students were the target group; the mothers’ attitudes were
not evaluated. Moreover, the students were not compliant
regarding dental flossing in this study, thus in agreement
with other studies (26, 28-31). Unfortunately, dental
flossing has not been accepted as a common health behavior
in the world. It has been demonstrated that tooth brushing
is not enough for plaque control, and daily dental flossing
has been emphasized as an adjunctive device in proximal
surfaces. The advantages of using dental floss should
constitute an important section in oral health education.
Tooth brushing and dental flossing were more prevalent
in girls than boys, thus indicating that girls give more
importance to oral health behavior than boys. These results
suggested that more consideration must be given to the oral
health behavior education in boys, as reported by
Christensen (31). On the other hand, experimental science
students used dental floss (43.1%) significantly more than
human science (33.7%) and mathematics (29.8%) students
(P < 0.05). This behavior may be explained by their
stronger attitude to oral health which is related to their major
subject. Consequently, it shows that more emphasis must
be given to oral health education of mathematics and
human science students. Furthermore, their oral health
behavior exceeded their knowledge; this significant
relationship was not reported in mathematics science
students.

Generally, majority of the subjects visited a dentist due
to dental problems. The dental profession has an extensive
responsibility in preventing and controlling oral and dental
diseases, and this is not restricted to recommendation for
tooth brushing. The important and serious role of dentists
in preventive programs has been demonstrated in many
studies. Milqurom showed the effect of concurrent
professional and individual measures for plaque control
in decreasing dental and oral diseases, and dentists play
an important role in offering suitable recommendations for
getting the most benefits out of tooth brushing (32).
Therefore, the students and their families who regularly

visit a dentist should not only be encouraged, but the
dentist also has to offer standard preventive instructions
and also emphasize preventive measures in addition to
treatment procedures to gain better results. In evaluation
of behavior scores, two factors were considered to play the
most significant role in oral health behavior: father’s
educational level and number of siblings. The better the
educational level and the fewer the number of siblings, the
better effects would be gained in health behavior.

The effect of school-based oral health education was
demonstrated in the study by Oredugba (33). In addition,
the influence of behavior specific cognitions on oral health
behavior has been demonstrated (34). Psychological stress
is considered to have a negative effect on oral health
behavior (35). As pre-university students are under a lot
of pressure, because of entrance exams, they may show
unfavorable oral health behavior. Mathematics science
students had the least oral health knowledge and behavior,
and there was no significant difference between their
knowledge and behavior. It seems that there should be equal
emphasis on oral health behavior and knowledge; however,
there was a disparity between knowledge and behavior in
human and experimental science students. A study by
Morowati Sharifabad showed that health promotion
programs could promote oral health practices in Iranian
adolescents (34). The lack of correlation between attitude
and knowledge, and significant correlation between practice
and Simplified Oral Hygiene Index (OHI-S) was reported
by Singh (36). Hedman suggested that knowledge is not
enough for changing health behavior, and this should be
completed with reflection and understanding of the receiver
(37). According to the health belief theory, the relationship
between dental health beliefs and behavior has been
established (38). However, there was a significant difference
between students’ oral health knowledge and their behavior
in the present study, and their behavior scores exceeded
their knowledge. This shows that health behavior, before
developing from scientific attitude, mostly is due to
modeling behavior and practical education which may
not be acceptable. The main disadvantage of the above-
mentioned behavior is that health behavior established
not on scientific attitude, and with weak scientific support,
may not have enough stability and might be stopped some
time later. Therefore, when providing educational programs
for children and adolescents, there should be more emphasis
on increasing knowledge. As a result, health behavior did
not develop from knowledge and this deficiency in health
knowledge is more significant. Extended educational
programs with new efficient strategies are required to
reach an optimal level of dental health knowledge and
behavior in Iranian students.
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There are significant problems in the oral health behavior
and knowledge of Iranian students. Therefore, the
government should put forward new and different policies
in health education at schools. Using different educational
methods to improve students’ knowledge and health
attitude, contextualizing the health behaviors with emphasis
on risk groups such as boys, mathematics science students
and students with parents having a low level of education,
could have significant effects on promotion of oral health
in society.

Acknowledgments
This study was supported by a grant from Mashhad

University of Medical Sciences Research Council.

References
1. Steptoe A, Wardle J, Vinck J, Tuomisto M, Holte

A, Wichstrøm L (1994) Personality and attitudinal
correlates of healthy and unhealthy lifestyles in
young adults. Psychology & Health 9, 331-343.

2. Darby ML, Walsh M (1995) Dental hygiene theory
and practice. 4th ed, W. B. Saunders, Philadelphia,
4.

3. Dean JA, Avery DR, McDonald RE (2011)
McDonald and Avery’s dentistry for the child and
adolescent. 9th ed, Mosby Elsevier, St Louis, 206-
212.

4. Davies RM, Davies GM, Ellwood RP (2003)
Prevention. Part 4: toothbrushing: what advice
should be given to patients? Br Dent J 195, 135-141.

5. Carranza FA, Newman MG (2006) Carranza’s
clinical periodontology. 10th ed, W. B. Saunders,
Philadelphia, 129-142.

6. Chapman A, Copestake SJ, Duncan K (2006) An
oral health education programme based on the
National Curriculum. Int J Paediatr Dent 16, 40-44.

7. Al-Ansari JM, Honkala S (2007) Gender differences
in oral health knowledge and behavior of the health
science college students in Kuwait. J Allied Health
36, 41-46.

8. Al-Hussaini R, Al-Kandari M, Hamadi T, Al-
Mutawa A, Honkala S, Memon A (2003) Dental
health knowledge, attitudes and behaviour among
students at the Kuwait University Health Sciences
Centre. Med Princ Pract 12, 260-265.

9. Al-Omari QD, Hamasha AA (2005) Gender-specific
oral health attitudes and behavior among dental
students in Jordan. J Contemp Dent Pract 6, 107-
114.

10. Bou C, Miquel JL, Poisson P (2006) Oral health
status of 1500 university students in Toulouse France.

Odontostomatol Trop 29, 29-33.
11. Farsi JM, Farghaly MM, Farsi N (2004) Oral health

knowledge, attitude and behaviour among Saudi
school students in Jeddah city. J Dent 32, 47-53.

12. Kawamura M, Takase N, Sasahara H, Okada M
(2008) Teenagers’ oral health attitudes and behavior
in Japan: comparison by sex and age group. J Oral
Sci 50, 167-174.

13. Khami MR, Virtanen JI, Jafarian M, Murtomaa H
(2007) Oral health behaviour and its determinants
amongst Iranian dental students. Eur J Dent Educ
11, 42-47.

14. Masalu J, Mtaya M, Astrøm AN (2002) Risk
awareness, exposure to oral health information, oral
health related beliefs and behaviours among students
attending higher learning institutions in Dar es
Salaam, Tanzania. East Afr Med J 79, 328-333.

15. Ostberg AL, Halling A, Lindblad U (1999) Gender
differences in knowledge, attitude, behavior and
perceived oral health among adolescents. Acta
Odontol Scand 57, 231-236.

16. Peker I, Alkurt MT (2009) Oral health attitudes
and behavior among a group of Turkish dental
students. Eur J Dent 3, 24-31.

17. Polychronopoulou A, Kawamura M, Athanasouli T
(2002) Oral self-care behavior among dental school
students in Greece. J Oral Sci 44, 73-78.

18. Kawamura M, Spadafora A, Kim KJ, Komabayashi
T (2002) Comparison of United States and Korean
dental hygiene students using the Hiroshima
university-dental behavioural inventory(HU-DBI).
Int Dent J 52, 156-162.

19. Kawamura M, Ikeda-Nakaoka Y, Sasahara H (2000)
An assessment of oral self-care level among Japanese
dental hygiene students and general nursing students
using the Hiroshima University – Dental Behavioural
Inventory (HU-DBI): surveys in 1990/1999. Eur J
Dent Educ 4, 82-88.

20. Polychronopoulou A, Kawamura M (2005) Oral
self-care behaviours: comparing Greek and Japanese
dental students. Eur J Dent Educ 9, 164-170.

21. Kawamura M, Wright FA, Declerck D, Freire MC,
Hu DY, Honkala E, Lévy G, Kalwitzki M,
Polychronopoulou A, Yip HK, Kinirons MJ, Eli I,
Petti S, Komabayashi T, Kim KJ, Razak AA,
Srisilapanan P, Kwan SY (2005) An exploratory
study on cultural variations in oral health attitudes,
behaviour and values of freshman (first-year) dental
students. Int Dent J 55, 205-211.

22. Kim KJ, Komabayashi T, Moon SE, Goo KM,
Okada M, Kawamura M (2001) Oral health



184

attitudes/behavior and gingival self-care level of
Korean dental hygiene students. J Oral Sci 43, 49-
53.

23. Howat A, Trabelsi I, Bradnock G (1979) Oral
hygiene levels and behavious in pre-clinical and
final-year dental students. J Clin Periodontol 6,
177-185.

24. Zhu L, Petersen PE, Wang HY, Bian JY, Zhang BX
(2003) Oral health knowledge, attitudes and
behaviour of children and adolescents in China. Int
Dent J 53, 289-298.

25. Levin L, Shenkman A (2004) The relationship
between dental caries status and oral health attitudes
and behavior in young Israeli adults. J Dent Educ
68, 1185-1191.

26. Neamatollahi H, Ebrahimi M (2010) Oral health
behavior and its determinants in a group of Iranian
students. Indian J Dent Res 21, 84-88.

27. Al-Ansari J, Honkala E, Honkala S (2003) Oral
health knowledge and behavior among male health
sciences college students in Kuwait. BMC Oral
Health 3, 2.

28. Lafuente PJ, Pérez De Mendiola FJ, Aguirre B,
Zabala Galán J, Irurzun Zuazabal E, Gorritxo Gil
B (2002) Life-styles determining the oral health of
adolescents in Vitoria (Gasteiz): and evaluation.
Aten Primaria 29, 213-217. (in Spanish)

29. Knishkowy B, Sgan-Cohen HD (2005) Oral health
practices among adolescents: a study from family
practice clinics in Israel. Int J Adolesc Med Health
17, 99-104.

30. Rimondini L, Zolfanelli B, Bernardi F, Bez C (2001)
Self-preventive oral behavior in an Italian university

student population. J Clin Periodontol 28, 207-211.
31. Christensen LB, Petersen PE, Krustrup U, Kjøller

M (2003) Self-reported oral hygiene practices among
adults in Denmark. Community Dent Health 20, 229-
235.

32. Milgrom PM, Huebner CE, Ly KA (2009)
Fluoridated toothpaste and the prevention of early
childhood caries: a failure to meet the needs of our
young. J Am Dent Assoc 140, 628-631.

33. Oredugba FA (2004) Oral health care knowledge and
practices of a group of deaf adolescents in Lagos,
Nigeria. J Public Health Dent 64, 118-120.

34. Morowatisharifabad M, Shirazi KK (2007)
Determinants of oral health behaviors among
preuniversity (12th-grade) students in Yazd (Iran):
an application of the health promotion model. Fam
Community Health 30, 342-350.

35. Deinzer R, Hilpert D, Bach K, Schawacht M,
Herforth A (2001) Effects of academic stress on oral
hygiene – a potential link between stress and plaque-
associated disease? J Clin Periodontol 28, 459-464.

36. Singh A (2009) Oral health knowledge, attitude
and practice among NCC Navy Cadets and their
correlation with oral hygiene in south India. Oral
Health Prev Dent 7, 363-367.

37. Hedman E, Ringberg C, Gabre P (2006) Knowledge
of and attitude to oral health and oral diseases among
young adolescents in Sweden. Swed Dent J 30,147-
154.

38. Broadbent JM, Thomson WM, Poulton R (2006)
Oral health beliefs in adolescence and oral health
in young adulthood. J Dent Res 85, 339-343.


