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Objective: To assess the association between toothbrushing and dietary self-efficacy and oral health
status and behaviour related to it among Turkish pre-adolescents.

Materials and Methods: A cross-sectional study of Turkish school pre-adolescents aged 10 to 12
(n = 611) by oral health examinations (OHE) and self-administered health behaviour questionnaire
(PHBQ). The PHBQ, including new Toothbrushing (TBSES), and modified Dietary Self-Efficacy (DSES), was
designed to survey pre-adolescents’ oral, dietary and general hygiene behaviour by psychosocial factors.
An OHE based on World Health Organization criteria was implemented. The participation rate was 97%
(n = 591), and 95% (n = 584) for PHBQ and OHE. Multiple linear regression analysis, descriptive statis-
tics, factor and item analysis, Pearson correlation coefficient, chi-square test, and Student t-test were
applied.

Results: Pre-adolescents, mostly with regular toothbrushing habits (69% at least once a day) and high
levels of irregular dental visits (79%) had as their mean DMFS figure 3.77 ± 3.37. Principal component
analysis for TBSES and DSES revealed that four factors met the Kaiser Criteria, accounting for 50.2%
of total variance. Scales with good internal consistency and test-retest stability were associated with
professionally (DMFS) and self-assessed dental health (p < 0.05). A similar tendency appeared between
self-assessed gingival health and DSES (p < 0.05).

Conclusion: Self-efficacy beliefs were associated with oral health and related behaviour among pre-ad-
olescents. Further research is needed for implementation of scales to enhance oral health.
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he theory of self-efficacy was developed within
the social cognitive theory in which health is

determined by interactions between behavioral,
environmental and individual factors (Bandura,
1977). Perception of self-efficacy can be expected
to play a crucial role at adoption, maintenance and
persistence of behaviours because people engage

T in activities that they believe they can manage but
avoid the ones that they perceive as more than they
can cope with.

Perceived self-efficacy is defined as the confi-
dence that people can perform or engage in the
healthy behaviour accross different challenging sit-
uations (Prochaska et al, 1996). It develops in the
course of life and is affected by parents and peers
and transition from pre-adolescenthood to adult-
hood is regarded to imply a growth of self-efficacy
(Bandura, 1986). This period of life is also crucial
in adoption of health behaviours that are unlikely to
change beyond adolescence (Kelder et al, 1994).

Research on self-efficacy beliefs in pre-adoles-
cents and adolescents suggests that they are pos-
itively correlated with health-related dietary pat-
terns (Cusatis and Shannon, 1996; Parcel et al,
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1995; Reynols et al, 1999). Based on these stud-
ies and similar performed on adult tooth-brushing
and flossing behaviours (Kneckt et al, 1999;
McGaul et al, 1985; Stewart et al, 1997), assess-
ment of oral health behaviours among pre-adoles-
cents by using self-efficacy theory may provide
better understanding of their development.

The present study was designed to assess for
the first time the association between tooth-brush-
ing and dietary self-efficacy and oral health status
and behaviour related to it, among Turkish pre-ado-
lescents.

MATERIAL AND METHODS

A cross-sectional study was performed on Turkish
school pre-adolescents aged 10-12 (n = 611) in
Kadiköy (a managerial district of Istanbul) by oral
health examinations and questionnaires, in spring
2004.

Self-administered health behaviour question-
naires for pre-adolescents (PHBQ) were reconstruct-
ed after they were tested by a pilot study that was
carried out on a sample of fourth grade elementary
school pre-adolescents (n = 63) in Istanbul, in 2003.

The PHBQ, with new Tooth-brushing Self-Efficacy
Scale (TBSES) and modified Dietary Self-Efficacy
Scale (DSES) (Reynolds, 1993), was designed to
survey pre-adolescents’ oral, dietary and general
hygiene behaviors by psychosocial factors. Social
Cognitive Theory (Bandura, 1997) guided the devel-
opment process of both TBSES (eight items) and
modified DSES (11 items), whose scores were cal-
culated as the sum of a five-point Likert Scale
(2 = completely sure to –2 = completely not sure).
The sum scores for TBSES and DSES were coded
as low, and high by taking the median as the cut
offs (4 and 7, respectively) (Kneckt, 2000).

In the pilot study, TBSES, and DSES with addi-
tional statements to the modified original copy
(Reynolds, 1993) were tested for validity and reli-
ability: Cronbach coefficient measures for TBSES
(α = 0.78), DSES (α = 0.80) were high. The corre-
lations between test and retest measures of the
scales were acceptable, respectively (α = 0.89,
α = 0.82, p < 0.05) with normal distribution (One-
Sample Kolmogorov-Smirnow test, p > 0.05). The
scales were retested longitudinally to assess their
stability after six months and the correlations be-
tween test and retest measures were acceptable,
respectively, (α = 0.41, α = 0.46, p < 0.05).

Based on the results of the pilot study, the ques-
tionnaires were revised. Back translation from and
to Turkish were conducted by two native speakers
to ensure comparability with the original forms in
English.

The revised questionnaires were distributed and
replied in the classes. Oral health examinations
based on World Health Organization criteria (WHO,
1998) were carried out in the classrooms by two
calibrated examiners two weeks before the survey.

The participation rate was a total of 97% (n =
591), 95% (n = 584) for PHBQ, and clinical oral-ex-
aminations. Percentages of boys and girls were
51% and 49%.

Professionally- and self-assessed oral health
outcomes were analysed for any possible correla-
tions with TBSES and DSES: 1) the professional
one (DMFS) was dichotomised into diseased
(DMFS = 0) and nondiseased (DMFS > 0). 2)
Self-assessed dental health (DHS) by pre-adoles-
cents was recorded on a five-point Likert Scale
ranging from –2 (very bad) to 2 (very good). For the
analysis, DHS was dichotomised into: ’at least
average’, which included worse, bad or average
and ’above average’, which included others.
Self-assessed gingival bleeding was re-recoded
three categories: ’never’, including never or rarely,
’sometimes’, and ’usually’ consisting the usually
and always.

Multiple linear regression was performed to
determine whether TBSES, and DSES are related
with the following independent variables: 1) general
health habits, oral and dietary health behaviors:
sleeping time, and frequency of taking bath per
week, time spent on TV/computer games on a day,
between-meal habits; frequencies of pre-adoles-
cent tooth-brushing and dental visit; consumption
of sweets or fizzy drinks/week, daily dairy con-
sumption and pocket money spent on sweets/
week. 2) socio-economic factors: pocket money/
week, having dinner with the family or not, number
of siblings at home.

In addition to multiple linear regression analysis,
descriptive statistics, factor, and item analysis,
Pearson correlation coefficient, chi-square test and
Student t-test were applied.

RESULTS

Mean DMFS score for all the pre-adolescents was
3.77 ± 3.37. Of all pre-adolescents, 17% had
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DMFS = 0 and the half reported their dental health
(DHS) above average, while 41% reported never
and 33% sometimes bleeding during tooth-brush-
ing. Regular tooth-brushing was reported by 69%
(at least once a day) and irregular dental visits (less
than once a year) by 79%.

Item-total correlations had adequate consisten-
cy across every item for the TBSES and DSES with-
in a range; r = 0.46 to 0.55, r = 0.38 to 0.53, re-
spectively. Principal component analysis for TBSES
and DSES revealed that four factors met the Kaiser
Criteria (eigenvalue greater than-one rule). It ac-
counted for 50.2% of the total variance. Table 1
displays the VARIMAX Rotated-solution.

The Cronbach coefficients showed acceptable
evidence of internal consistency, for TBSES (α =
0.81) and DSES (α = 0.79). Among TBSES’s scores
(n = 578), the percentage of high levels was 54%.
DSES (n = 529) showed similar tendency (55%).

DHS and DMFS, negatively correlated with each
other (rs = – 0.155, p = 0.01), showed positive
correlations with TBSES (rs = 0.425, p = 0.01;
rs = 0.086, p = 0.05). Among DSES values, similar
trend was evident only for DHS (rs = 0.346,
p = 0.01).

Pre-adolescents with negative perception of DHS
“at least average” tend to have significant lower
levels of TBSES (0.8 ± 7.14), and DSES (3.4 ±
8.72) than those perceiving positively “above aver-
age” (6.0 ± 6.65), (8.7 ± 8.26), (p = 0.00). In a
similar way, DMFS, with general mean 3.8 ± 3.37,
was significantly different between pre-adolescents
with high and low levels of TBSES (3.3 ± 2.93;
4.1 ± 3.63, p = 0.03).

Self-assessed gingival health, correlated with
DMFS (rs = 0.106, p = 0.05), was not associated
with TBSES; tendency of reporting never having had
bleeding, among pre-adolescents, with high level of

Table 1 Factor analysis of Tooth-brushing Self-Efficacy Scale (TBSES) and Dietary Self-Efficacy Scale 
(DSES) by VARIMAX rotated-solution

Component**

T P DH C

TBSES: “How sure that (you can brush your teeth)…”

1. even in a hurry… .59 * * *

2. even tired at night .64 * * *

3. even when have lots of homework to do for the next day .61 * * .28

4. even when ill, at nights .61 * * .39

5. even when ill, twice a day .72 * * *

6. even when on holiday/weekend….. .64 * * *

7. tooth-brushing is part of daily routines like……. .59 * * *

8. can not sleep in case of not brushing teeth before .65 * * *

DSES: “How sure that you can.…”

1. eat vegetables with other food at lunch * .42 .31 *

2. resist to buy sweets when….. * * * .73

3. resist to buy fizzy drinks when……. * * * .79

4. drink water/milk instead of fizzy drinks even when... * * .53 .39

5. eat fruits instead of sweets when… * * .55 *

6. eat vegetables with other food at dinner * .52 .45 *

7. eat fruits instead of sweets between meals * * .73 *

8. eat vegetables instead of fast-food between meals * * .66 .27

9. eat at least two vegetables/day * .81 * *

10. eat at least two fruits/day * .76 * *

11. drink at least two glasses of milk/day * .52 * *

* loadings below 0.25.
** T: Tooth-brushing, P: Preference of fruits, and vegetables to unhealthy food, DH: Daily life habit, C: Control over external events.
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TBSES, was similar to that of those with low TBSES
(p = 0.053). Dissimilarly, negative association was
observed between levels of DSES and self-reported
gingival health, (p < 0.05).

The behavioral and socio-economic factors, with
certain characteristics (Table 2), explained TBSES
and DSES by their different pattern of associations
(Table 3). The frequencies of tooth-brushing and

Table 2 Characteristics of behavioural and social factors among 
pre-adolescents, based on their association with the self-efficacy 
scales

Response rate
(n = 611)

%

n %

Tooth-brushing Frequency 96

≤ 1/week 89 15.1

> 1/week but not daily 94 16.0

1/day 195 33.2

2/day 210 35.7

Daily dairy consumption 93

None 171 30.1

1-2 servings 302 53.2

3-4 servings 95 16.7

Consumption of sweets during the last week 93

6-7 days/week 72 12.6

3-5 days/week 180 31.5

1-2 days/week 253 44.3

None 66 11.6

Weekly pocket money spent on sweets 94

None 195 33.8

> 1/2 pocket money 222 38.5

= 1/2 pocket money 123 21.3

< 1/2 pocket money 37 6.4

Hours of watching TV/day 92

Never 58 10.3

< 1 hour 137 24.3

1-2 hours 207 36.7

> 2 hours 162 28.7

Frequency of taking shower during the last 7 days 88

0 or 1 210 39.0

2 or more 328 61.0

School performance 88

Below average 131 24.3

Average 108 20.0

Above average 300 55.7

* sum scores of 6 items on vegetable, fruit, and dairy consumption/week (never to more than once 
day; 0-5) categorized as “> adequate”, and “≤ adequate”, by taking the median (7) as cut off.
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taking shower, daily dairy consumption, and school
performance, were the relevant factors in common
(p < 0.05).

DISCUSSION

Psychometric tools, developed to assess two health
specific self-efficacy variables, namely Tooth-brush-
ing and Dietary Self-Efficacy Scales, indicated
high-level internal consistency, test-retest reliability
and evidence for construct validity. Homogenous
measurements of self-efficacy through these scales
were supported by high α reliability coefficients.

Based on principal component analysis, the sig-
nificant association between perception of self-effi-
cacy and tooth-brushing was found by principal com-
ponent, tailoring to one particular domain of oral
health behavior; tooth-brushing; as present study
was supposed to measure. The situations that
specifically affected the different dimensions of
oral health behavior, including tooth-brushing, by
self-efficacy beliefs have been studied among
adults by Stewart et al (1997), and Syrjala et al
(1999). Similarly, dietary self-efficacy beliefs, en-
compassing a variety of aspects of healthy eating
habits in the present study, have been also investi-
gated from different perspectives. Reynolds et al
(1999) measured children’s dietary self-efficacy
beliefs in terms of consuming fruit and vegetables
during meals, asking for and preparing fruits and

vegetables; whereas Parcel et al (1995) measured
children’s confidence in eating lower fat and sodium
foods; revealing to one aspect of complex dietary
behavior. Such single- and multi-faceted measures
of health behavior by self-efficacy beliefs enable to
monitor the adoption of positive health habits or
effectiveness of preventive health regimes and to
identify potentially troublesome situations in adop-
tion or maintenance of health behavior (Bandura,
1997), and present results were in line with that.

Based on Social Cognitive Theory, personal
success related to positive health behavior may
increase the perception of self-efficacy (Bandura,
1977); the sensation of having a healthy mouth
with reductions in dental treatment needs, pain
and comfortability at chewing foods among pre-ad-
olescents may lead to self-evaluation process and
increased awareness on personal oral health
status and confidence in performing positive oral
health behaviour. That was evident in the present
study by the association between self-assessed
dental health and tooth-brushing self-efficacy. Sim-
ilar relation with dietary self-efficacy beliefs may
suggest that oral health behaviors and dietary hab-
its share the same domain as health enhancing
behaviour (Donovan et al, 1993; Ebin et al, 2001;
Roysamb and Wiik, 1998). Self-assessed gingival
health did not relate to tooth-brushing self-efficacy
beliefs, and this is most probably due to the fact
that periodontal diseases at these very young ages
do not usually lead to pain and loss of teeth. There-

Table 3 Tooth-brushing Self-Efficacy (TBSES) and Dietary Self-Efficacy (DSES) measures among 
pre-adolescents (n = 382, n = 354) explained by selected variables, by multiple linear regression analysis

Pre-adolescents’ TBSES- and DSES-related 
behavioural, social factors

TBSES 1 (R2 = 0.283) DSES (R2 = 0.212)

β SE p β SE p

Tooth-brushing Frequency 5.739 0.704 0.000 3.111 0.941 0.001

Daily dairy consumption 2.207 0.473 0.000 2.497 0.617 0.000

School performance 1.189 0.396 0.003 1.440 0.518 0.006

Frequency of taking shower 2.586 0.658 0.000 2.411 0.944 0.011

Hours of watching TV –0.796 0.338 0.019 * * 0.261

Consumption of sweets during the last week * * 0.754 1.488 0.533 0.006

Consumption of fizzy drinks during the last week * * 0.563 0.969 0.453 0.033

Weekly pocket money spent on sweets * * 0.380 –1.626 0.499 0.001

constant –12.019 1.683 –0.560 1.977

Statistically significant p-values in bold for common variables.
Statistically significant p-values in italics for separate variables.
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fore, children may not sense the association be-
tween performance on tooth-brushing and bleeding
of gums. This is also evident with the findings indi-
cating the weak relation between self-assessed pe-
riodontal health and clinical records. Similarly, early
studies have shown that periodontal health status
assessed by adolescents was only partially com-
patible with clinical records (Kallio et al, 1994; Ost-
berg et al, 2003; Taani and Alhaija, 2003). The
association between dietary self-efficacy scale and
self-assessed gingival health may be explained in
terms of dietary self-efficacy scale’s association
with healthy nutrition (Parcel et al, 1995; Reynols
et al, 1999). In addition to that, healthy nutrition is
found out to be closely related with periodontal
health (Petti et al, 2000; Rugg-Gunn, 1993). How-
ever, there has not been any previous research on
relation between self-reported oral health and
self-efficacy beliefs among pre-adolescents, and
further research is needed.

Cognitive-behavioural approaches based on in-
creasing self-efficacy levels of individuals were
successful in adoption and maintenance of positive
oral health (Stewart et al, 1991; Wolfe et al, 1997).
Similarly, increased levels of dietary self-efficacy
beliefs were related to positively to consumption of
healthy food and negatively to choice for snacks
(Brug et al, 1995; Cusatis and Shannon, 1996).
Under the light of these studies and self-efficacy
being accepted as an important component of
skill-based health education in health promoting
schools (WHO, 2001), it could take an important
role in setting up effective preventive oral health
interventions among pre-adolescents.

However, there is need for assessment of fac-
tors associated with self-efficacy beliefs in oral
health for better understanding especially among
pre-adolescents. The explanatory factors of the
tooth-brushing and dietary self-efficacy, in the
present study, have been studied in literature from
the perspective of their relation to oral health and
its behaviour (Holund, 1987; Dummer, 1990;
Kuusela et al, 1997; Marshall et al, 2003; Petridou
et al, 1996; Rise et al, 1991). However, all the
relevant determinants have been previously sepa-
rately studied and no holistic study addressing all
of them has been reported.

Self-efficacy beliefs studied were associated
with oral health and related behaviour among
pre-adolescents. The scales applied seemed to
have potential for implementation. Further re-
search is, however, needed.

REFERENCES

1. Bandura A. Self-Efficacy: The Exercise of Control. New York;
USA: WH Freeman and Company, 1997;5-8.

2. Bandura A. Social Foundations of Thought and Action. Engle-
wood Cliffs, NJ: Prentice-Hall, 1986.

3. Bandura A. Social Learning Theory. Englewood Cliffs, NJ:
Prentice-Hall, 1977;1-55.

4. Brug J, Lechner L, De Vries H. Psychosocial determinants of
fruit and vegetable consumption. Appetite 1995;25:
285-296.

5. Cusatis DB, Shannon BM. Influences on adolescent eating
behavior. J Adolesc Health 1996;18:27-34.

6. Donovan JE, Jessor R, Costa FM. Structure of health-enhanc-
ing behaviour in adolescence, A latent variable approach. J
Health Soc Behav 1993;34:346-362.

7. Dummer PM, Oliver SJ, Hicks Ret al. Factors influencing the
caries experience of a group of children at the ages of 11-12
and 15-16 years: results from an ongoing epidemiological
survey. J Dent 1990;18:37-48.

8. Ebin VJ, Sneed CD, Morisky DE et al. Accularation and inter-
relationship between problem and health-promoting behav-
iours among Latino adolescents. J Adolesc Health 2001;28:
62-72.

9. Holund U. Relationship between diet-related behaviour and
caries in a group of 14-year-old Danish children. Community
Dent Oral Epidemiol 1987;15:184-187.

10. Kallio P, Nordblad A, Croucher R, Ainamo J. Self-reported gin-
givitis and bleeding gums among adolescents in Helsinki.
Community Dent Oral Epidemiol 1994;22:277-282.

11. Kelder SH, Perry CL, Klepp KI, Lytle LL. Longitudinal Tracking
of adolescent Smoking, Physical Activity, and Food Choice
Behavior. Am J Public Health 1994;84:1121-1126.

12. Kneckt M. Psychological features characterizing oral health
behavior, diabetes self-care and health status among IDDM
patients. Academic Dissertation. University of Oulu, Finland
2000;30-31.

13. Kneckt MC, Syrjala AM, Laukkanen P, Knuuttila ML. Self-effi-
cacy as a common variable in oral health behavior and dia-
betes adherence. Eur J Oral Sci 1999;107:89-96.

14. Kuusela S, Honkala E, Rimpelä A. How does the use of dif-
ferent sugar products predict caries in 18-year-old Finns?
ASDC 1997;64:123-127.

15. McCaul KD, Glasgow RE, Gustafson C. Predicting levels of
preventive dental behaviors. J Am Dent Assoc 1985;111:
601-605.

16. Marshall TA, Levy SM, Broffitt B, Warren JJ, Eichenberg-
er-Gilmore JM, Burns TL, et al. Dental caries and beverage
consumption in young children. Pediatrics 2003;112:
184-191.

17. Ostberg AL, Eriksson B, Lindblad U, Halling A. Epidemiolog-
ical dental indices and self-perceived oral health in adoles-
cents: ecological aspects. Acta Odontol Scand 2003;61:
19-24.

18. Parcel GS, Edmundson E, Perry CL et al. Measurement of
self-efficacy for diet-related behaviors among elementary
school pre-adolescents. J Sch Health 1995;65:23-27.

19. Petridou E, Athanassouli T, Panagopoulos H, Revinthi K.
Sociodemographic and dietary factors in relation to dental
health among Greek adolescents. Community Dent Oral
Epidemiol 1996;24:307-311.



Basak et al

Vol 3, No 4, 2005 215

20. Petti S, Cirella G, Tarsitani G. Nutritional variables related to
gingival health in adolescent girls. Community Dent Oral
Epidemiol 2000;28:407-413.

21. Prochaska JO, Redding CA, Evers KE. The transtheoritical
model and stages of change. In Glanz K, Lewis MF, Rimer
BK (ed). Health Behavior and Health Education. San Fran-
cisco: Jossey-Bass Inc 1996;60-84.

22. Reynolds K. Pre-adolescent and Adolescent Trial for Cardio-
vascular Health: Health Behaviour Questionnaire (019) Form
Version 1993.

23. Reynolds KD, Hinton AW, Shewchuk R, Hickey CA. A social
cognitive model of fruit and vegetable consumption in
elementary school pre-adolescents. J Nutr Educ 1999;31:
23-30.

24. Rise J, Wold B, Aaro LE. Determinants of dental health
behaviors in Nordic schoolchildren. Community Dent Oral
Epidemiol. 1991;19:14-19.

25. Roysamb E, Wiik J. Patterns of risk behaviour among adoles-
cents: the role of self-efficacy and optimism. Safety in Action
1998;3:1-7.

26. Rugg-Gunn AJ. Nutrition and Dental Health. New York: Oxford
University Press Inc 1993;304-321.

27.Stewart JE, Jacobs-Schoen M, Padilla MR, Maeder LA, Wolfe
GR, Hartz GW. The effect of a cognitive behavioral interven-
tion on oral hygiene. J Clin Periodontol 1991;18:219-222.

28.Stewart JE, Strack S, Graves P. Development of oral hygiene
self-efficacy and outcome expectancy questionnaires. Com-
munity Dent Oral Epidemiol 1997;25:337-342.

29.Syrjala AM, Kneckt MC, Knuuttila ML. Dental self-efficacy as
a determinant to oral health behaviour, oral hygiene and
HbA1c level among diabetic patients. J Clin Periodontol
1999;26:616-621.

30. Taani DQ, Alhaija ES. Self-assessed bleeding as an indicator
of gingival health among 12-14-year-old pre-adolescents. J
Oral Rehabil 2003;30:78-81.

31.Wolfe GR, Stewart JM, Maeder LA, Hartz GW. Use of Dental
Coping Beliefs Scale to measure cognitive changes following
oral hygiene interventions. Community Dent Oral Epidemiol
1996;24:37-41.

32.World Health Organization. Health and Health Behaviour
among Young People. Policy Series: Health Policy for Pre-ad-
olescents and Adolescents, Issue1. Geneva: WHO, 1998;
17-18.

33.World Health Organization. Skills-Based Health Education
and Life Skills. Information Series on School Health, Docu-
ment 9. Policy Series. Geneva: WHO, 2001;5-15.


