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Background: Oral health knowledge is essential for establishing healthy behaviors.

Aim: The purpose of the study was to determine and compare the basic oral health knowledge
of 3—6th grade government primary school students and teachers in rural areas of Saudi Arabia.
Methods: A cross-sectional study was conducted among government primary school stu-
dents and teachers in a rural area (Thadig and Ad-Delam) of the Riyadh region of Saudi
Arabia using validated, structured, close-ended and self-administered questionnaires. The
questionnaire comprised demographic variables and 18 multiple-choice items.
A convenience sampling methodology was employed to select the study sample.

Results: A total of 1864 subjects from rural area government primary schools [students (N =
1538) and teachers (N = 326)] participated in this study. The majority of the students were
females 841 (54.7%), Saudi nationals 1376 (89.5%), and studying in 5th grade 446 (29%).
Most teacher participants were females, 199 (61.0%), and Saudi nationals, 326 (100.0%).
Teachers (12.62 + 2.36) demonstrated significantly higher overall mean knowledge scores
compared to the students (9.63 + 2.36) (p < 0.001). Females and non-Saudi students showed
significantly higher mean knowledge scores compared to their counterparts. However, 4th
standard students showed significantly lower mean knowledge scores compared to other
graders. Female teachers (13.17 + 2.25) demonstrated significantly higher overall oral health
knowledge scores compared to male teachers (11.75 £ 2.26) (p < 0.001).

Conclusion: Basic oral health knowledge was adequate among 3—6th grade government
primary school students and teachers in rural areas of the Riyadh region.
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Introduction
Tooth decay and gum disease are the two most common oral health problems
affecting children globally.! According to recent statistics, the incidence of dental
caries among Saudi schoolchildren is exceptionally high compared to industrialized
and developing nations in the Eastern Mediterranean region.” These oral health
issues may cause pain, speech impairment, sleep disruption, problematic eating, and
developmental difficulties,” all of which have a negative impact on school atten-
dance, performance, and future success.? Because children are the nation’s future,
their health and well-being should be prioritized.’

Oral health literacy refers to the “degree to which individuals can obtain,
process and understand basic oral health information and services needed to make
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appropriate health decisions”.”> Oral health literacy is a thriving field.® It has been
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demonstrated that poor oral health literacy is linked to
poor periodontal health, lack of utilization of preventive
or therapeutic measures, and a lack of understanding of
oral healthcare providers’ messages.” Oral and dental ill-
nesses may be prevented, diagnosed, and treated more
effectively if health literacy is sufficient.® Moreover, oral
and dental health literacy has been linked to substantial
economic repercussions.’

Oral health knowledge is necessary for establishing
healthy behaviors, and studies have demonstrated a link
between improved knowledge and better oral health.'®!!
Individuals are more likely to adopt optimal health prac-
tices if they feel more in control of their health due to
increased understanding of diseases and their causes.'
According to the Integrated Theory of Health Behavior
Change (ITHBC), health behavior may be improved by
increasing knowledge and beliefs, strengthening self-
regulation abilities, and improving social facilitation.'?

Several studies have documented oral health knowl-
edge attitudes and practices among school children and
teachers in Saudi Arabia with variable findings.'*'® Study
conducted in Abha, Saudi Arabia, revealed that most chil-
dren did not brush and floss their teeth daily. While just
more than half of the students were aware of the sweet as
the cause of dental caries, and less than half related tooth-
ache to dental caries. Almost 82.3% were aware that good
oral health is essential for general health; thereby, school
students demonstrated fair oral health knowledge, suggest-
ing a need for improved oral health knowledge.'®'® On the
other hand, a study conducted among schoolteachers in
various cities reported fair knowledge and a positive atti-
tude toward oral health.'*!'” Hence there is a need to
address the existing oral health knowledge gap.

Despite many studies conducted on oral health knowl-
edge of school students in Saudi Arabia, most studies were
focused on the capital and major urban cities. However,
there is a lack of data on the oral health knowledge of
school children and teachers in rural areas of Saudi Arabia.
Therefore, the study findings help to identify the gaps in
students’ and teachers’ basic oral health knowledge in the
rural settings of Saudi Arabia. Based on the identified
knowledge gaps, tailored educational programs can be
developed targeting rural schools to improve oral health
literacy and behavioral changes conducive to good oral
health and better lifestyles. Hence the present study aimed
to determine and compare the basic oral health knowledge
of 3-6th grade government primary school students and
teachers in rural areas of Saudi Arabia.

Study Subjects and Method
Study Design and Setting

This cross-sectional study was undertaken after obtaining
formal approval from the research center of Riyadh Elm
University (Registration Number: FRP/2018/271), Riyadh,
Saudi Arabia. Two areas (Thadig and Ad-Delam) of the
Riyadh region were listed for the study purpose. All the
government primary schools in Thadig (Males 11 and
Females 6) Ad Delam (Males 6 and Females 12) were
considered in the study based on ease and access.
Convenience sampling was employed to select the study
participants.

Due to the gender-separated schooling at all levels in Saudi
Arabia, male investigators were not allowed to enter the female
campuses. Therefore, the help of the female teaching staff was
sought during the study. Dental interns under the supervision of
the two faculty members from the department of preventive
dentistry visited 17 male and 18 female government primary
schools in Thadig and Ad Delam area. Only governmental
schools were preferred due to their predominance in these
areas with of lack of access to dental care programs. Before
the study began, the formal approvals of the local school
authorities were obtained after describing the goals of the
investigation. Data collection was performed during the first
and second terms of schools — 2019. The parent or legal
guardian of the students provided informed consent and that
this study was conducted in accordance with the Declaration of
Helsinki. Additionally, The purpose of the study was described
to the students, and their assent was acquired.

Study Sample

This study included 3rd to 6th (aged between 8—11 years)
grade male and female students from government schools.
Sample size estimation was based on the alpha error prob-
ability=0.05, power=0.90, and effect size=0.20 with the
teachers to student ratio of 0.21. The sample size of
1538 students and 326 teachers was considered. Each
class consisted of approximately 50-60 school students.
A group of dental interns collected data from 3rd (335),
4th (353), 5th (446), and 6th (404) standard primary
school children. The children who were absent during the
data collection phase were excluded from the study.

Study Instrument Development and
Validation

The English version of the questionnaire utilized in the
previous study was translated into native Arabic using the
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forward and backward translation method.'® The question-
naire was pilot tested with a sample of forty students and
ten teachers to ensure that it was brief and straightforward.
In addition, the questionnaire was field-tested to determine
its ease of use and accuracy in knowledge items.
Cronbach’s alpha of 85% was obtained, indicating ade-
quate reliability.

Questionnaire Contents

The questionnaire was made up of 18 multiple choice
questions with a single correct answer to each question.
The questionnaire items included demographic informa-
tion (age, gender, nationality, and educational level), fol-
lowed by questions on structure, functions, and types of
the teeth, food and tooth decay, toothbrushing-related
information, oral and general health relation, and Loss of
teeth and orthodontic treatment. The oral health knowl-
edge of the students and teachers was assessed using
a structured, self-administered, and close-ended printed
questionnaire. Items like Doe’s soft drinks affect teeth
adversely? Does the health of mouth and dentition impact
the health of the body? Loss of teeth can interfere with
speech? Is it possible to move irregularly placed teeth into
the correct position? Included responses such as yes, no,
and I do not know (Supplementary Figures 1 and 2).

Students and teachers took 5—7 minutes to respond to all
the items.

Assessment of the Oral Health

Knowledge

All the multiple-choice questions had a single best
response. Every correct answer in the questionnaire
received a score of one, while every incorrect response
received a score of zero. The individual scores for each
question were then added to produce an overall knowledge
score. The overall knowledge score ranged between 0—18,
with a maximum score of 18 and a minimum of 0. The
overall score was categorized as poor, average, or high
based on the number of correct responses. The poor cate-
gory had an overall score of 9 or less, the average category
had 9.1-14, and the high category had 14.1-18.

Statistical Analysis

Skewness and Kurtosis and visual inspection of the histo-
grams showed the near-normal distribution of students’ and
teachers’ overall oral health knowledge scores. Descriptive
statistics of frequency distribution, percentages, and mean

knowledge scores were calculated for oral health education.
The percentage of correct responses to every question
between students and teachers was compared using the Chi-
square tests. An overall Mean knowledge score was com-
pared between students and teachers using an independent
t-test. A similar test was applied to compare the mean oral
health knowledge score between gender and nationality.
While one-way analysis of variance (ANOVA) followed
by Tukey’s multiple comparison tests was applied to com-
pare the mean knowledge score in different students’ grades.
The correlation of overall knowledge between students and
teachers was performed using Pearson’s correlation test. For
all statistical purposes, P<0.05 was considered statistically
significant. All the analyses were performed using SPSS
version 25 (IBM, Armonk: New York, USA).

Results

A total of 1864 subjects from rural area government pri-
mary schools [students (N=1538) and teachers (N=326)]
participated in this study. The majority of the students
were females 841 (54.7%), Saudi nationals 1376
(89.5%), and studying in 5th grade 446 (29%). Most of
the teacher participants were females, 199 (61.0%) and
Saudi nationals 326 (100.0%). The characteristics of the
study participants are shown in (Table 1).

Oral health knowledge categories and distribution of
the students and teachers in each category are shown in
(Table 2). Of all the students 711, 724 and 103 were in
poor, average and high knowledge categories. Oral health
knowledge of male versus female students in poor (64.4%
vs 35.6%), average (29.1% vs 70.9%) and high (27.2%
72.8%) categories demonstrated a statistically significant

Table | Characteristics of Study Participants

Clinical, Cosmetic and Investigational Dentistry 2021:13

Characteristics Student Teacher
(N=1538) (N=326)
n % n %
Gender Male 697 | (45.3%) | 127 | (39.0%)
Female | 84l (54.7%) | 199 | (61.0%)
Nationality Saudi 1376 | (89.5%) | 326 | (100.0%)
Non- 162 | (10.5%) 0 (0.0%)
Saudi
Educational level of 3rd 335 21.8 - -
Students 4th 353 23.0 - -
5th 446 29.0 - -
6th 404 26.3 - -
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Table 2 Demographic Variables and Categories of the Oral Health Knowledge

Variables Poor Adequate High PT
n % n % n %
Students Gender Male 458 64.4% 211 29.1% 28 27.2% <0.001
Female 253 35.6% 513 70.9% 75 72.8%
Total 711 100.0% 724 100.0% 103 100.0%
Nationality Saudi 647 91.0% 643 88.8% 86 83.5% 0.05
Non-Saudi 64 9.0% 8l 11.2% 17 16.5%
Total 711 100.0% 724 100.0% 103 100.0%
Grade 3rd 141 19.8% 155 21.4% 39 37.9% <0.001
4th 183 25.7% 150 20.7% 20 19.4%
5th 207 29.1% 211 29.1% 28 27.2%
6th 180 25.3% 208 28.7% 16 15.5%
Total 711 100.0% 724 100.0% 103 100.0%
Teachers Gender Male 16 61.5% 96 42.5% 15 20.3% <0.001
Female 10 38.5% 130 57.5% 59 79.7%
Total 26 100.0% 226 100.0% 74 100.0%

Note: '"Chi-square test.

difference (<0.001). Similarly, percentage of Saudi vs non-
Saudi nationals in poor (91.0% vs 9.0%), average (88.8%
vs 11.2%) and high (83.5% vs 16.5%) oral health knowl-
edge differed significantly (p=0.05). Percentage of stu-
dents in 3rd, 4th, 5th and 6th grades differed
significantly across poor (19.8%, 25.7%, 29.1% and
25.3%), average (21.4%, 20.7%, 29.1% and 28.7%) and
high (37.9%, 19.4%, 27.2% and 15.5%) (p<0.001).
Similarly, significant differences between male and female

Table 3 Comparison of Overall Mean Knowledge Score

schoolteachers regarding the categories of oral health
knowledge were evident.

Comparison of overall mean knowledge scores across
different gender, nationality, and grades of the students
and between male and female teachers is shown in
(Table 3). Female students (10.77+2.83) showed signifi-
cantly higher overall mean oral health knowledge scores
than males (8.25+3.32) (p<0.001). Non-Saudi students
(10.22+£3.17) demonstrated significantly higher mean

Variables n Mean SD P
Students GenderT Male 697 8.25 3.32 <0.001
Female 841 10.77 2.83
Nationality Saudi 1376 9.56 3.32 0.016
Non-Saudi 162 10.22 3.17
Grade’ 3rd 335 10.11 3.68" <0.001
4th 353 9.04 3.49°
5th 446 9.71 3124
6th 404 9.67 2.93*
Teacher GenderT Male 127 11.75 2.26 <0.001
Female 199 13.17 2.25

Notes: “Independent t-test, $ one-way ANOVA, the superscripts A, B are used to indicate pairwise comparisons. Different superscript letters in a column are significantly

different.
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knowledge scores than the Saudi students (9.56+3.32)
(p=0.016). Fourth-grade students (9.04+3.49) compared
to 3rd (10.11+3.68), 5th (9.71£3.12), and 6th (9.67+2.93)
graders demonstrated significantly lower mean knowl-
edge scores (p <0.001). However, no significant differ-
ences were observed in the mean oral health knowledge
scores of 3rd, 5th, and 6th-grade students. Similarly,
female teachers (13.1742.25) demonstrated significantly
higher overall oral health knowledge scores compared to
male teachers (11.75+£2.26) (p<0.001).

Oral health knowledge item-specific correct responses
between students and teachers are shown in Table 4.
A large percentage of teachers compared to the students
answered correctly to the items. Why do we need our
teeth? [994 (64.6%) vs 295 (90.5%)], How many milk
teeth do we have?[312 (20.3%) vs.105 (32.2%)], How
many permanent teeth do we have? [434 (28.2%) vs.190
(58.3%)], What is the purpose of tooth brushing? [1240
(80.6%) vs 314 (96.3%)], What should be the interval for
the change of toothbrush? [986 (64.1%) vs 230 (70.6%)],
What does dental plaque mean? [319 (20.7%) vs 89
(27.3%)] What can dental plaque cause?[487 (31.7%) vs
194 (59.5%)], Are soft drinks affect teeth adversely?[1248

(81.1%) vs.312 (95.7%)], What is the effect of sweets
retention on dentition? [1200 (78.0%) vs 278 (85.3%)],
What is the reason for tooth decay? [614 (39.9%) 248 vs
(76.1%)], What are the methods to prevent dental decay?
[1234 (80.2%) vs 312 (95.7%)], How many layers are in
the teeth? [362 (23.5%) vs.169 (51.8%)], Does the health
of mouth and dentition impact the health of the body? [878
(57.1%) vs.316 (96.9%)], Loss of teeth can interfere with
speech? [1125 (73.1%) vs 320 (98.2%)], Is it possible to
move irregularly placed teeth into the correct position?
[1055 (68.6%) vs.305 (93.6%)]. Comparison questionnaire
responses for the items (1 and 5-18) between teachers and
students showed differences
(p<0.05).

On the contrary, students demonstrated higher correct

statistically significant

responses to item 2, How many times do you brush
every day? [1017 (66.1%) vs 189 (58.0%)], item 3,
When do you brush your teeth? [1000 (65.0%) vs 195
(59.8%)], and item 4, How many sets of dentitions do
we have? [309 (20.1%) vs 54 (16.6%)].

The comparison of the overall mean knowledge score
between students and teachers is shown in Figure 1.
Teachers (12.62+2.36) demonstrated significantly higher

Table 4 Item Specific Correct Responses Between Student and Teacher

Items | Questions** Students (N=1538) | Teachers (N=326) P
n % n %

| Why do we need our teeth 994 (64.6%) 295 (90.5%) <0.001*
2 How many times do you brush every day 1017 (66.1%) 189 (58.0%) 0.005*
3 Daily when do you brush your teeth? 1000 (65.0%) 195 (59.8%) 0.075

4 How many sets of dentitions do we have?! 309 (20.1%) 54 (16.6%) 0.144

5 How many milk teeth do we have?! 312 (20.3%) 105 (32.2%) <0.001*
6 How many permanent teeth do we have? 434 (28.2%) 190 (58.3%) <0.001*
7 What is the purpose of tooth brushing? 1240 (80.6%) 314 (96.3%) <0.001*
8 What should be the interval for the change of toothbrush? 986 (64.1%) 230 (70.6%) 0.026*
9 What does dental plaque mean? 319 (20.7%) 89 (27.3%) 0.009*
10 What can dental plaque cause? 487 (31.7%) 194 (59.5%) <0.001*
11 Are soft drinks affect teeth adversely? 1248 (81.1%) 312 (95.7%) <0.001*
12 What is the effect of sweets retention on dentition? 1200 (78.0%) 278 (85.3%) 0.003*
13 What is the reason for tooth decay? 614 (39.9%) 248 (76.1%) <0.001*
14 What are the methods to prevent dental decay? 1234 (80.2%) 312 (95.7%) <0.001*
15 How many layers are in the teeth? 362 (23.5%) 169 (51.8%) <0.001*
16 Does the health of mouth and dentition impact the health of the body? 878 (57.1%) 316 (96.9%) <0.001*
17 Loss of teeth can interfere with speech? 1125 (73.1%) 320 (98.2%) <0.001*
18 Is it possible to move irregularly placed teeth into the correct position? 1055 (68.6%) 305 (93.6%) <0.001*

Notes: *p<0.05. **Adapted with permission from Wolters Kluwer Health, Inc.: Al Saffan AD, Baseer MA, Alshammary AA, Assery M, Kamel A, Rahman G. Impact of Oral
Health Education on Oral Health Knowledge of Private School Children in Riyadh City, Saudi Arabia. ] Int Soc Prev Community Dent. 2017;7(Suppl 3):S186-S193. doi:10.4103/
jispedJISPCD_372_1 7."° Available from: https://www.jispcd.org/article.asp?issn=2231-0762;year=2017,volume=7;issue=9;spage= | 86;epage=193;aulast=Al. Copyright: ©

2017 Journal of International Society of Preventive and Community Dentistry. The Creative Commons license does not apply to this content. Use of the material in
any format is prohibited without written permission from the publisher, Wolters Kluwer Health, Inc. Please contact permissions@lww.com for further information.
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Figure | Comparison of overall mean knowledge score between students and teachers (***p<0.001).

overall mean knowledge scores compared to the students
(9.63+2.36) (p<0.001).

Discussion

Children have the right to good health as well as the right
to have an education. School is an institution that struc-
tures children’s behavior, attitudes, and perspectives on
life. Healthy lifestyles instilled in children are carried
over into adulthood. Children spend roughly one-third of
their daily activities in school. Schools have long been
recognized for their role in promoting children’s health.
The World Health Organization’s Global School Health
Initiative promotes “health-promoting schools” to create
a healthy living, learning, and working environment. This
initiative aims to improve students’ health, school person-
nel, families, and other community members.?° The role of
a teacher becomes extremely valuable and essential as they
can influence thousands of students and their parents by
providing oral health instructions and preventive dental
education.”!

School teachers were trained and used as health edu-
cators in many parts of the world to reduce dental plaque,
improve oral hygiene, and provide emergency care during
dental trauma to children®*** due to their basic under-
standing of oral health.”?* Not only does this preventive
strategy save young children from the agony of awful
dental treatment, but it also protects them from missing
school hours.*

In Saudi Arabia, studies have primarily reported on the
oral health knowledge of schoolchildren and teachers from
urban and large cities where all types of dental care facil-
ities are available. However, little information exists on
the oral health knowledge of schoolchildren and teachers

from remote and rural areas. As a result, the current study
was conducted to assess and compare the oral health
knowledge of government primary school children and
teachers from rural areas.

In this study, primary students studying in government
schools demonstrated an overall average knowledge of
oral health. However, study findings showed that primary
school students in rural areas exhibited a high level of
knowledge in three areas of oral health with correct
responses ranging from 80.2% to 81.1%. Almost more
than 80.6% of students were knowledgeable about the
purpose of toothbrushing, which is in line with 81.6% of
private school children in Riyadh,'® 96.3% in Makkah,*
83% in India.?® Soft drinks containing acids and sugars
have both acidogenic and cariogenic properties. Nearly
81.1% of the students were aware of the soft drink’s
adverse effect on the teeth. This finding is similar to the
previously reported studies in Saudi Arabia.*>?” In this
study, 80.2% of students were aware of preventing dental
decay by regular brushing with fluoridated toothpaste. On
the contrary, only 36.6% of the students in Abha knew
about the role of fluoride in preventing tooth decay.'®
Another study conducted in the Zulfi region of Saudi
Arabia showed that 61% of children had good knowledge
about fluoride and knew that it prevents dental caries.”®

The students reported an adequate level of knowledge
with correct responses ranging between (57.1% to 78%) in
regards to the need for the teeth, frequency of toothbrush-
ing every day, daily brushing time, the interval for the
change of toothbrush, the effect of sweet retention on
dentition, oral health has an impact on the health of the
body, Loss of teeth interferes with speech and possibility
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of moving irregularly placed teeth into the correct
position.

Similarly, poor knowledge was observed regarding the
sets of dentitions, the number of primary and permanent
teeth in humans, meaning and causes of dental plaque,
reasons for tooth decay, and layers in teeth. It could be
due to the concerns of access to health information in rural
areas. Since public health services are mainly distributed
relative to the population density,”’ thereby leading to less
availability and access to oral health information in rural
areas. Furthermore, knowledge deficiencies could be
attributed to the socioeconomic variables in rural areas.*®

In general, rural school teachers demonstrated satisfac-
tory oral health knowledge. More female teachers than
male teachers were classified as having adequate or higher
oral health knowledge. Moreover, female teachers demon-
strated significantly higher oral health knowledge than
their male counterparts. This could be due to the higher
levels of oral health literacy found among female teachers.
This study finding is in line with the various studies
reported in Saudi Arabia and other countries.'*!30734
However, teachers displayed a lower level of oral health
knowledge regarding the sets of human dentition, number
of milk teeth, and the meaning of dental plaque.

A comparison of oral health knowledge between rural
students and teachers indicated significantly higher knowl-
edge among school teachers in all the items except for
item 2 (How many times do you brush every day), Item 3
(Daily when do you brush your teeth?), and item 4 (How
many sets of dentitions do we have?). This could be
because school teachers are likely to overestimate their
oral health expertise due to their social position as mentors
to their students.>> Our finding is correlated with the study
reported by Vozza et al. They noted that a school-based
program is more effective in content learning for children
when knowledge acquisition is followed by applying and
verifying theoretical and practical skills in oral health.*® In
spite of several reported studies, there is currently inade-
quate data to support the effectiveness of primary school-
based behavioral therapies for caries prevention. The
impact of the various educational intervention on plaque
outcomes and children’s oral health knowledge acquisition
is understudied.”’

Limitations

The first limitation of this study is its sample, which was
not equally stratified across school students, teachers, and
gender of the study participants, but this can be justified

because the sample was designed to be representative of
the actual demographics of rural areas in Saudi Arabia as
possible. The second limitation was that the study only
included students from public schools because the govern-
ment manages the bulk of schools in Saudi Arabia’s rural
provinces. The third limitation was the selection bias,
which was unavoidable in the convenience (non-random)
sampling approach in which schools were selected from
rural areas of a single region—difficulties in accessing
female schools by male investigators due to local norms.
Finally, the study focused solely on the knowledge ele-
ment of oral health, with no emphasis on attitudes or
practices.

It is the first study that assessed and compared oral
health knowledge of rural students and teachers in Saudi
Arabia. It has identified the oral health knowledge gaps
within and between rural school students and teachers.
This study supports the role of school teachers as oral
health educators since they were found to have higher
oral health knowledge. The study adds to the body of
data supporting the role of school teachers in educating
the students about oral health in rural areas of the schools
in Saudi Arabia. Oral health promoters should develop
a conceptual framework to educate and evaluate the oral
health knowledge of rural school students and teachers
based on well-defined constructs. Future studies on oral
health knowledge of students and teachers from different
rural regions of Saudi Arabia are needed to fully under-
stand the oral health knowledge gaps.

Conclusion

Basic oral health knowledge was adequate among 3—6th
grade government primary school students and teachers in
rural areas of the Riyadh region. Among students’ females,
non-Saudi nationals, and 3rd graders showed a higher
level of oral health knowledge. Similarly, female teachers
demonstrated a higher level of oral health knowledge. Oral
health promoters should address the existing oral health
knowledge gaps and design a model to continuously eval-
uate educational oral health programs targeted towards
schools in Saudi Arabia. It is recommended that the tea-
chers in Saudi Arabia’s rural areas be well-trained to
provide oral health education to improve the students’
oral health knowledge.

Data Sharing Statement
The datasets used in this study can be available from the
corresponding author upon reasonable request.
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