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Abstract
Background: Oral health issues are recorded to be growing among children due to either insufficient knowledge
or ineffective oral health care. The study investigated the effectiveness of the school oral health (OH) program for
changing dental health and health behavior among the students in Saudi Arabia.
Methods: This cross-sectional design study followed STROBE (strengthening the reporting of observational
studies in epidemiology) guidelines to include 348 female primary children in Madinah, Saudi Arabia. These were
equally divided into three groups; i.e., teacher delivered oral health program, dentist delivered oral health program,
and lastly control group. Data was collected through a close-ended questionnaire, and were analyzed through
descriptive statistics and ANOVA.
Results: Findings of the study showed improved OH status, better OH knowledge, behavior and practices among
children. Self-evaluation results showed that the teachers conducted education program was more effective, then
the dentists conducted education program. Also, oral health-related quality of life (OHRQoL) score was found
high for the psychological aspect of the children.
Conclusion: The effectiveness of the school oral health program for changing dental health and health behavior
among the students was better.
Keywords: dental health, health behavior of children, madinah, observational study, Saudi Arabia, school oral
health programs
1. Introduction
Oral diseases are recognized as a major health problem globally. The World Health Organization (WHO) has
documented that about 90 percent of the school-children are affected by dental caries (Adair, Burnside, & Pine,
2013; Nguyen, et al., 2016; WHO, 2020). Zhang et al. (2015) and Nguyen et al. (2016) reports that in East Asia,
caries prevalence for the school children concerning their DMFT (decayed, missing, and filled teeth) index score
was higher from 2005 to 2015, in contrast to other regions (Nguyen et al., 2016; Zhang et al., 2015). Most studies
report that school children’s oral health is affected by various factors including oral hygiene, dental care education,
diet as well as guardians/parents’ oral health knowledge (de Castilho et al. 2013; Nguyen et al., 2016).
WHO identifies oral disease as the common form of non-communicable diseases, which affect an individual
throughout his/her life, resulting in its discomfort, pain, and disfigurement (Deinzer et al., 2019; Nguyen et al.,
2016; WHO, 2020). Understanding that untreated dental caries can lead to negative consequences is important,
particularly in school children. The negative consequence as reported in previous studies includes difficulty in
eating, dental pain, inadequate sleep, poor appearance, low concentration as well as absence from the school
(BaniHani et al., 2018; CDC, 2020; WHO, 2020). These children might also be vulnerable to social rejection,
where they are teased and excluded socially due to various defects, including visible defects, bad odors, or
impeded articulation (Craig, Baker, & Rodd, 2015). To overcome these negative consequences, studies have
suggested to include proper oral health education, which assists in overcoming the unpleasant psychological,
somatic, and social experiences (Deinzer et al., 2019). As health behavior is carried regularly, it is necessary to
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educate children concerning their take up of their oral health responsibilities.
Concerning Saudi Arabia, children’s oral health hygiene is found to be poor, where caries was reported to be
present in 90 percent of the children (Alsubaie, 2019). An earlier study by Al‐Banyan et al., (2000) found its
prevalence to be 94.4 percent in children. While Farooqi et al. (2015) reported its prevalence to be 78 percent for 6
to 9 years and 68 percent for 10 to 12 years. Whereas, Al-Rafee, et al (2019) found the prevalence of caries to be
85.77 percent among children in the six years’ group, while 64.98 percent in the 12 years and 71.35 percent in 15
years. Studies reveal that this may be due to their inadequate brushing habits, which leads to plaque formation,
accounting for dental caries (Alswat et al., 2016; Tinanoff, 2017). Alsubaie (2019) concludes that oral hygiene
habits can be developed in children.
Various studies have suggested the implementation of oral health programs for the primary children; however, its
impact has been evaluated by few studies (Nguyen et al., 2016; Villanueva-Vilchis, Aleksejūnienė, &
López-Núñez, 2019). The only study that evaluated the effectiveness of such programs on the oral health of the
school children is Halawany et al. (2018). However, the findings of the study remain limited due to its restriction to
Riyadh. Thereby, the present study aims to examine whether the school oral health programs are effective in
changing dental health and health behavior of female children in Madinah, Saudi Arabia. The findings are assumed
to assist in devising and adopting measures that help improve oral health care in children.
2. Methods
2.1 Study design
This cross-sectional design study followed the STROBE (strengthening the reporting of observational studies in
epidemiology) guidelines. The STROBE guidelines are applied in an observational study, as these assist to present
the results in a clear way as per the initially determined plan (WMA, 2019). This study was conducted from Feb
2020 to March 2020 in primary schools in Madinah, Saudi Arabia.
2.2 Study Population and Procedure
The study population constitutes primary school children in Madinah, Saudi Arabia. The sample of the study was
randomly selected from primary schools in Saudi Arabia. From the study sample, the value of the error of margin
was 0.5; the confidence interval was 95 percent, and an estimated population of primary female students in
Madinah as 20,000. The population size was estimated as the number is less likely to change for a population
above 20,000 (n = 377) (Hazra & Gogtay, 2016; Suresh, 2014). Thereby, the required sample size considered
should be a minimum of 377. With regard to the drop-out rate, the final sample that is considered is to be 380
students. Among the distributed 380 questionnaires, only 348 were completed and complied.
Initially, these students were numbered with the use of computer-generated simple random numbering. These
children were aged between 8 to 10 years. These were then equally divided into three groups and exposed to
different or no school-based oral health prevention programs. Such as one group was delivered a school-based oral
health prevention program by teachers, and one by dentists, whereas one group was not provided with an oral
health prevention program. The study has assessed the school-based oral health prevention program delivered by
the dentist included a PowerPoint presentation only. While in the oral health prevention program delivered by a
teacher, PowerPoint, along with different supporting material (charts, activities, and videos), was used. Ethical
approval was acquired from Institutional Review Board (IRB).
This research was also held in accordance with the Helsinki Declaration. This declaration is an ethical policy
statement issued by the WMA (2019). It deals with medical researches that involve human subjects concerning the
identifiable material and data to be researched. It requires the researcher to ensure the safety of the study
participants.19 Further, a written consent form was acquired from the parents/guardians of the children.
2.3 Data Collection
For analyzing the effectiveness of oral health program in schools on oral health (OH) and behavior of children,
information concerning their OH knowledge, behavior as well as OH self-evaluation was gathered. This was done
using a questionnaire that collected information concerning their oral health (OH) status and second oral health
quality of life (OHRQoL). The OH status was further sub-divided into three sections, i.e., OH knowledge, OH
behavior, and OH self-evaluation. The OH knowledge comprised six closed-ended questions, and OH behavior
included six close-ended questions. Whereas, concerning OH self-evaluation, children were asked whether they
had the dental disease or not, where two close-ended questions assessed the way students evaluated their oral
health. All the items in the above-mentioned three sections were based on yes or no responses. Oral health-related
quality of life (OHRQoL) concerning social, physical, and psychological aspects was evaluated where the question
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was scaled from 1 to 5, ranging from always to none (Appendix). The validity of the questionnaire was ensured
through a pilot study on 50 students. The reported ambiguities and feedback were considered based on which the
items of the questionnaire were revised. The data for the developed questionnaire was collected before providing
the intervention and after 3 weeks of the intervention. The same questionnaire was used to collect data both before
the intervention and after 3 weeks of intervention. The time of 3 weeks is considered as it is found appropriate for
deriving accurate intervention outcomes (Gartenmann et al., 2017). The reason for selecting this time-period is
because previous studies, using the same intervention duration, were able to derive reliable findings (Gartenmann
et al., 2017; Lin et al., 2019).
2.4 Data Analysis
Statistical Package for Social Sciences (SPSS) Version 20.0 (IBM Corp., Armonk, NY, USA) used for the analysis
of collected data. Descriptive statistical tests were used for presenting categorical data, while the ANOVA was
used for computing the difference between the groups. The significance value was determined at 0.05.
3. Results
The findings show that the oral health knowledge of the participants substantially improved after the intervention.
The results of the teacher’s group are found to be more significant as compared to the dentists’ group based on their
frequent interaction and understanding of the students. The no-intervention group presented no substantial changes
(Table 1). Significant changes were observed in the adequate method and changing frequency as well as the
consumption of healthy food.
Table 1. Oral Health (OH) Knowledge among the Groups (%)
Items
Benefit of frequently brushing my teeth
Adequate method for tooth brushing

Teachers Group

Dentists Group

No intervention Group

Before

After

Before

After

Before

After

46.5

53.5

41.5

52.5

43.5

49.5

22.2

69.2

12.2

Changing my toothbrush frequently

37.4

73.10
66.6

a

47.2

15.2

18.12

56.6

a

34.1

63.3

a

47.6

54.6

Healthy snacks food as a part of my oral health

46.6

86.6

57.7

96.6

Healthy snacks and drinks are part of my oral health

34.0

66.6

32.2

56.6

33.6

39.2

Dentist Visit Time

45.1

62.6

35.1

62.6

41.1

52.1

a

* represents p <0.001.

The results in Table 2 show that the health behavior of the participants improved after the intervention by both the
teachers and dentists. The results show that the major improvements were in the understanding of the frequency of
the tooth brushing, method of brushing, and less consumption of the food items.
Table 2. Oral Health (OH) Behavior among the Groups (%)
Teachers Group

Dentists Group

No intervention Group

Before

After

Before

After

Before

After

Frequently toothbrush

68

73a

45.2

65.1

47.0

53.1

Fluoridated toothpaste use

32

49.1

47.0

59.9

31.1

39.7

Horizontal brushing Technique

40.3

52.6

36.7

66.3a

54.1

63.2

Circular motion of the toothbrush technique

43.9

76.5a

8.4

37.1

8.4

19.32

Dental floss use

52.6

77.5

22.4

55.3

34.5

51.4

Less consumption of the sugary items

33.0

87.9a

51.3

84.2a

30.7

49.1

Items

a

* represents <0.001.
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Table 3 presents the results for the close-ended questions, which showed that teacher intervention group and
dentist intervention group had better oral health after the intervention, as evident from the achieved values.
Table 3. Oral Health (OH) Self-Evaluation among the Groups (%)
Teachers Group

Dentists Group

No intervention Group

Before

After

Before

After

Before

After

Dental disease

68

73a

45.2

65.1

47.0

53.1

Chewing Habit

32

49.1

47.0

59.9

31.1

39.7

Oral health practices are good

40.3

84.2a

36.7

76.5a

55.3

63.2

Items

a

* represents <0.001.

Table 4 shows that the OHRQoL score for the students, which depicts the best scores for the teacher intervention
group as they were able to better integrate with the children. The use of different props and tools might have also
facilitated the improved score. The results of the dental group were also better; however, these were less effective
as compared to the teachers’ group. Limited improvement was found for the no intervention group.
Table 4. OHRQoL
Teacher Group

Dentist Group

No Intervention Group

Mean ± S. D

Mean ± S. D

Mean ± S. D

Psychological

9.20 (1.44)

9.18 (1.65)

5.23 (0.11)

0.019

Physical

5.68 (0.34)

5.21 (0.32)

3.99 (1.65)

0.076

Social

0.93 (1.61)

0.71 (1.54)

1.01 (1.01)

0.026

Items

P-value

4. Discussion
The study used an observational study design to assess the effectiveness of the school-based OH intervention in
Saudi Arabia. The findings of the study showed that the school-based OH intervention was effective in improving
the primary student’s health behavior, and their health knowledge. These findings are endorsed by various
researches conducted in different regions. For instance, the research of Alsumait et al. (2019) on the Kuwaiti
primary students showed that oral health programs at an early age help induce effective oral hygiene practices.
Similarly, another study of Ahmad (2019) also endorses school as an effective place for teaching oral health care
practices.
A comparison of the teachers and dental groups in the study showed that both the groups were effective and
contributed to the improved OH understanding among the children. This may account for the fact that these
children are at an early stage of their life, where forming healthy habits is easier as compared to a later age (Mota,
Oswal, Sajnani, & Sajnani, 2016). This also helps to expand the knowledge at a broader level such as the families
of the children as well as the community members. These results are in-line with the earlier researches which
reported that improved the oral health behavior of the young children after the intervention (Alsubaie, 2019;
Halawany et al., 2018). Angelopoulou et al., (2015) reported that these interventions are useful irrespective of the
material used. The findings of the study showed that teacher delivered intervention was more effective as
compared to the dentist. These are contrary to the reporting of Reinhardt et al., (2009) which showed no
improvement in oral health for the dentist delivered school intervention. It is believed that the OHE status
increases with the increase in the educational status, as indicated in the present study.
4.1 Study Limitations
Despite the significant contribution of the study for improved OH knowledge and behavior, some limitations are
observed. This includes the selection of the participants such as their gender, age, and region. Also, the study
design serves as another limitation, where inclusion of the sample from a diverse population group would have
provided concrete results. Also, the interviews with the teachers and dentists concerning the education intervention
could have helped improve the results.
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4.2 Implications for future research
The findings of the study further recommended that these interventions should be continued to maintain improved
OH status and OHRQoL scores. Such as the schools should introduce hands-on exercises for the students where
they are asked to practice brushing and losing. This not only helps to correct the way but also helps motivate them
for practicing good OH practices. Another way is to reinforce oral health education among children. This includes
introducing or assimilating different oral health educational courses or chapters in the syllabus or school textbooks.
Accordingly, the parents’ education level should also be studied as it is a prime determiner of the OH knowledge
and behavior among the children. Thereby, the parents of the children should also be included in the educational
intervention or provided different printed oral health education materials.
Future researches are suggested to investigate the experience and challenges which the dentists and the teachers
faced while executing the education intervention. The use of longitudinal study design is also suggested to help
provide insights on the OH educational intervention practices that are effective in the long-run.
5. Conclusion
The study assessed the school-based intervention outcomes concerning the OH status among the primary female
students in Madinah, Saudi Arabia. Using an observational study design, and a close-ended questionnaire. The
findings showed that oral health program is effective in promoting effective OH practices at an early stage. The
comparison of the teacher-based intervention and dentist-based intervention showed improvements, however, the
teacher-based intervention was found to be more effective. This may be due to the use of additional material and
PowerPoint slides. The finding suggests a positive impact of a school-based intervention on the children’s oral
health and knowledge. It is suggested that different on-going assessments of the students should be held for
promoting improved OH behaviors and knowledge.
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Appendix
Questionnaire
Table A1. Children Oral Health (OH) Status
S.no
1.
2.
3.
4.
5.
6.
S.no
1.
2.
3.
4.
5.
6.
S.no
1.
2.
3.

OH Knowledge
I know the benefit of frequently brushing my teeth.
I know the adequate method for toothbrushing.
I know the benefit of changing my toothbrush
frequently.
I know that consumption of healthy snacks food as a
part of my oral health.
I know that consumption of healthy snacks drinks is
part of my oral health.
I know the benefit of frequently visit dentists.
OH Behavior
I frequently toothbrush.
I frequently use fluoridated toothpaste.
I use horizontal brushing technique.
I use the circular motion of the toothbrush technique.
I use dental floss.
I consume sugary items
OH Self-Evaluation
I have dental disease.
I have chewing habit
My oral health practices are good

Yes

No

Yes

No

Yes

No

Table A2. Oral health-related quality of life (OHRQoL)
Always

Regularly

Sometimes

Most of the
Time

None

Psychological
Healthy oral health practices have led to improved
1.
self-esteem.
Healthy oral health practices have led to improved
2.
confidence.
Social
The oral health practices decrease restricted activities due
1.
to oral conditions.
The oral health practices have decreased absence due to
2.
oral conditions.
Physical
The oral health practices have led to comfortable laughing
1.
and smiling.
The oral health practices have led to improved
2.
communication.
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