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Background: Oral health education programs have long been considered an essential part of oral health policies. This is important for 
reducing the risk of oral diseases through health enhancement and voluntary behavioral changes due to learning opportunities. This 
study aimed to evaluate the effects of school-based oral health education program on oral health in school children in Sudan.
Methods: A quasi-experimental study was conducted at four governmental schools in Khartoum, Sudan, between August 2018, and 
March 2022. A total of 423 school children were randomly allocated into the control (n = 211) and study (n = 212) groups. An adapted 
questionnaire was administered to students before and after the intervention to assess their knowledge and practice of oral health. The 
study group participated in oral health education activities. Data were analyzed using the Statistical Package for the Social Sciences 
(SPSS), version 21.
Results: The findings revealed that the mean knowledge at the pre-educational program was 9.3066 (SD = 3.91078) and the mean 
knowledge after the educational program was 21.2736 (SD = 2.13982). The scores indicated that the school children had significantly 
higher knowledge and practice scores after the oral health education program.
Conclusion: The study concluded that education program on oral health improved students’ oral health knowledge and practices. 
Imposing theoretical and practical lessons on oral and dental health in school curricula can motivate students to maintain oral health 
care, and this improves oral health status.
Keywords: education program, school children, oral health, knowledge, practice, Sudan

Introduction
The high cost of dental care has a direct economic impact on individuals, families, and communities. Therefore, 
prevention remains a more cost-effective method, with most dental diseases being avoided by upholding healthy oral 
hygiene habits.1

Schools are the most common place where traumatic dental injuries occur, followed by home.2 Childhood is a high- 
risk period in terms of vulnerability to injuries. However, certain oral-facial accidents can be avoided through self- 
discipline and environmental precautions, such as railings, good lighting, smooth walkways, and proper injury-prevention 
education. Sport-related orofacial injuries can be avoided by wearing mouthguards or helmets.

Journal of Multidisciplinary Healthcare 2024:17 1065–1077                                               1065
© 2024 Albani et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Multidisciplinary Healthcare                                                 Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 14 November 2023
Accepted: 23 February 2024
Published: 12 March 2024

Jo
ur

na
l o

f M
ul

tid
is

ci
pl

in
ar

y 
H

ea
lth

ca
re

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-2117-2891
http://orcid.org/0000-0002-2703-5858
http://orcid.org/0000-0001-6779-7067
http://orcid.org/0009-0004-2065-640X
http://orcid.org/0000-0002-8023-1583
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


Childhood circumstances, as indicated by socioeconomic status, family structure, and parenting quality, have been 
shown to have a strong influence on children’s health and well-being3 have been significantly associated with poor oral 
health status in children.4 However, this is not always the case, with conflicting findings from a few studies in which 
parental socio-economic status and home environment characteristics were found to be insignificant in predicting 
children’s oral health status. Additionally, a study conducted in Kabul showed that Health professions students’ oral 
health knowledge, attitudes, and behaviors are associated with their level of education.5

Oral health education programs have long been considered integral to many oral health policies for a long time.6 Oral 
health education and promotion can be provided in various forums, such as hospitals, primary health centers, private 
dental clinics, and schools. Schools are probably the best place to improve oral health, since approximately one billion 
children worldwide spend much of their daily lives there.7 School-aged adolescents particularly need preventive 
programs to ensure positive long-term dental health and hygiene. However, owing to a lack of health education and 
insufficient preventive measures, there is a high prevalence of morbidity, and the health status of these students is not 
good always.7 Increasing levels of dental caries among children are observed in some developing countries, especially in 
those where community- and school-based preventive oral care programs are not established.8

Evidence has shown that an increase in knowledge about risk factors for oral diseases and strong knowledge of oral 
health demonstrates better oral care practices that aim to promote healthy habits.7 Moreover, school children with 
inadequate oral health knowledge were twice as likely to have caries as those with adequate knowledge.9 Al-Hakimi et al 
conducted a study in Sudan et al showed that education was significantly associated with knowledge of oral cancer and 
its factors.10 This study aimed to assess the effects of school-based oral health education programs on oral health 
promotion among school children. The following question was raised: Is a school-based oral health education program 
effective in improving oral health knowledge among school children in the Khartoum state?

Materials and Methods
Study Design: A quasi-experimental study (pre-post-test) was conducted in government schools in Khartoum, Sudan.

Study area: This study was conducted in Khartoum State, the capital of Sudan, which has the largest population. 
Khartoum State, one of the 18 states of Sudan, has the largest collection of government schools in Sudan.

Study setting: Four governmental were included as indicated in Table 1:
Study population: The study included all school children in Khartoum state during the time of data collection. 

Students at selected schools who were willing to participate were included in this study. Students who were not selected. 
Students who did not agree to participate were excluded.

Sampling technique: This study used a cluster-randomized sampling technique to select, from Khartoum State, four 
localities: from each locality, one administrative sector was selected randomly; from each sector, one school was selected 
randomly within each school, and the eighth grade was selected as a cluster.

They were randomly assigned into two groups: two clusters (one girls’ school and one boys’ school) were designated 
as intervention group, and two clusters (one girls’ school and one boys’ school) were designated as control group. It is 
shown in Table 2.

Sample size: The sample size of 384 students was estimated using Cochran’s equation.11

Table 1 Distribution of Students in Different Localities in Khartoum, Sudan

Locality Total Number  
of Students

Chosen School

Bahri locality 79,878 Alizba boys’ elementary school

Umbadah Locality 160,882 Al khansa girls’ elementary school

Khartoum Locality 51,101 Shareef Salim girls’ elementary school

Karary Locality 129,656 Althawra Harra 9 boys’ elementary school
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where z = 1.96 for, confidence level (α) = 95%, p = proportion (expressed as a decimal), e is the margin of error.
z = 1.96, p = 0.5, e = 0.05, N = 82,320.
[(1.96)2 * 0.5 * (1–0.5)/(0.05)2]/[1 + (1.96)2 * 0.5 * (1–0.5)/((0.05)2 * 82,320)]= 384
Power analysis was conducted in this study using a power of 0.80, an alpha level of 0.05 (0.05 probability of type 1 

error), and a conservative medium effect size of 0.25. The power analysis in this study indicated the need for a sample 
size of 440 students to avoid type II errors. To minimize factors such as refusal to participate, attrition, missing data, and 
incomplete data, the final sample size was increased from 382 to 440 students. Questionnaires distributed to 440 
participants and returned by 423 students, for a response rate of 96%; the overall response rate was acceptable. 
Approximately 4% of the students did not complete the study.

Data collection process: The study was designed in three phases: assessment, implementation, and evaluation. The 
author started by introducing himself to school principals and teachers and giving them a brief idea of the study’s aim.

Assessment phase: This stage served to identify the baseline knowledge of the students who participated in the study 
and had been informed about the nature and purpose of the study before implementation of the program. Consent forms 
were obtained from all the participants and their parents. The author filled out the questionnaire in the students’ 
classrooms and took–15–20 minutes for each participant. The program was implemented to students in the classroom 
in terms of sessions and teaching on the spots to enhance knowledge about oral and dental health, and pre-tests were 
conducted.

Implementation phase: an educational program regarding oral and dental health among school-age children was 
designed by the researcher based on the available research and literature for the study group. The intervention was 
conducted in Arabic (the national language in Sudan) to cover the relevant theoretical and practical aspects of oral health 
among school children. The authors used different teaching methods such as lectures, discussions, demonstrations, and 
demonstrations. In addition, different assistive learning methods were used, such as pamphlets, small books, show 
pictures, posters, and real equipment. The intervention was implemented in small groups (typically, class-wise). The 
program was implemented in 2–3 sessions weekly. Each session took approximately one hour. The program was 
implemented in two parts, first part includes knowledge of dental care information (definition, importance of oral care, 
and causes of common oral diseases) and practices regarding oral care (regularity of tooth care, exact time of toothbrush, 
and the main equipment for toothbrush). The 2nd part includes prevention measures and oral care practices (diet and 
prevention, student responsibilities to prevent oral and dental problems, and how to brush, floss, and rinse teeth). The oral 
health education program covered all topics in the questionnaire and emphasized the following three messages (brushing 
teeth twice per day, healthy diet, and regular dental visits twice per year). At the end of the session, 15 min were assigned 
for discussion and answering the students’ questions. The total duration of the program was 30 hours.

At the end of the program, a post-test was conducted for both groups.

Table 2 Distribution of Students in the Selected Schools and in Eighth Grade

Locality Total Number 
of Students

Chosen School Number of Students in 
Selected School

Enrolled Students in 
Eighth Grade

Bahri locality 79,878 Alizba boys’ elementary 

school

874 107

Umbadah Locality 160,882 Al khansa girls’ 

elementary school

678 105

Khartoum Locality 51,101 Shareef Salim girls’ 

elementary school

437 104

Karary Locality 129,656 Althawra Harra 9 boys’ 

elementary school

1988 107
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Control group: No intervention was performed on the control group (211 students). Only the pre-test and post-test 
were performed.

Evaluation phase: Post-test was carried out after the completion of the educational program for both the study and 
control groups, which was conducted by interviewing the students in classrooms. Each subject was evaluated using an 
author-administered structured questionnaire to determine the improvement in students’ knowledge and compare the 
groups.

Data collection tools: The tools were designed, and appropriate questions were selected and adapted to form 
a rough version of these tools. An interview close-ended structured questionnaire filled out by the author was used to 
collect data. It was designed by the author based on related literature (Figure S1). The questionnaire consists of three 
parts:

Part 1: consisted of six questions about the demographic data of the students (age, sex, mother’s education, father’s 
education, mother’s work, and father’s work), and Part 2: consisted of 11 questions with multiple options related to 
students’ knowledge of oral and dental health. Part 3: consisted of 12 questions with multiple options related to students’ 
knowledge of oral and dental-care practices.

Pilot study and Validity of the tool: Face and content validity were established by a panel of five experts who revised 
the tools for clarity, relevance, applicability, comprehensiveness, understanding, and ease of implementation; minor 
modifications were applied according to their opinions. The pilot study was conducted at Alizba Boys Elementary 
School. Forty students participated in a pilot study to test the questionnaire for confusion and ease of understanding. 
Participants were requested to make notes if there was any difficulty in understanding the meaning of the questions and 
the time required to complete the questionnaire. The data were entered into Statistical Package for the Social Sciences 
(SPSS) to conduct an appropriate analysis test to measure the tool validity and reliability. The final version of the 
questionnaire was used for data collection. Cronbach’s alpha was reported to be 0.79, indicating that the tool was reliable 
and valid.

Fieldwork: An official letter from the University of Bahri was addressed to the General Directors of governmental 
primary schools, and permission was obtained to conduct the study. After obtaining permission, the researchers met 
students in the classrooms and explained the purpose of the study to them. Parental consent was obtained before any 
student participated in this study. After that, the author collected pre-test information from structured questionnaires from 
the students of both groups (study and control groups) to assess existing knowledge regarding oral and dental health. The 
author then implemented an interventional program for the study group, whereas students in the other group received no 
oral health education programs. This was followed by a post-test to reassess students’ knowledge after implementing the 
program. After implementing the intervention program, post-tests were collected from the students in both groups to 
reassess their knowledge after implementing the program.

Data analysis: Data were collected, computed, and statistically analyzed using the Statistical Package for Social 
Sciences (SPSS) version 21.0.0. Descriptive and inferential statistics were used in this study. Data are presented in the 
form of tables of frequencies, percentages, means, and standard deviations for quantitative variables. To measure the 
differences between the study and control groups at pre-test and post-test, the paired sample t-test and ANOVA t-test chi- 
square were used to detect significant differences among participants’ demographic and behavioral variables.

Results
Table 3 shows the distributions of participants according to demographic variables (n=423) clarified that 50.5% of 
school’s children of the study group were male. On the other hand, male gender of the control group was 50.7%. Most 
participants were 13 years old, 55.2% in the study group, while in the control group the majority were 14 years old 
42.2%. It highlights that most of student’s fathers are employed in both groups (study group n=212 and control group 
n=211) with 66.5%, 67.3% respectfully. In addition to distribution of student’s mothers according to work status. It 
highlights that most of student’s mothers are housewives in both groups (study and control group) with 65.6%, 78.7%, 
respectively, it shows distribution of participants according to Father’s education level, majority of fathers are graduated 
in both group (study and control group) with 62.3%, 51.3%, respectively. The table illustrates that half of mothers of 
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students in study group (n=212) graduated 50%. While the graduated mothers of students in the control group (n=211) 
were 44.1%.

Table 4 points out the distribution of participants according to having artificial teeth or undergoing orthodontic 
treatment, and the reasons for previous visits to the dentist (n=423). Most students did not go for orthodontic treatment in 
both groups (study and control group) with 98.1%, 91.5%, respectively).

Table 5 reflects knowledge and practice of school children regarding oral health for study group (n=212) and control group 
(n=211). The result showed that the mean of knowledge at pre-educational program level was 9.3066 (SD = 3.91078), and the 
mean of knowledge at post-educational program was 21.2736 (SD = 2.13982). Scores indicated school children had a significant 

Table 3 Distributions of Participants According to Demographic Variables (n = 423)

Demographic Variables Study n=212 Control n=211 Chi Squared 
p-value

Freq. Percent Freq. Percent

Gender Male 107 50.5 107 50.7 0.65

Female 105 49.5 104 49.3

Age 13 years 117 55.2 75 35.5 0.041

14 years 72 34.0 89 42.2

15 years 17 8.0 41 19.4

16 years 6 2.8 6 2.8

Locality Khartoum 105 49.5 - -

Bahri 107 50.5 - -

Um badah - - 104 49.3

Karary - - 107 50.7

Father’s work Retired 24 11.3 16 7.6

Unemployed 47 22.2 53 25.1

Employee 141 66.5 142 67.3

Mother’s work Housewife 139 65.6 166 78.7 0.03

Employee 73 34.4 40 19.0

Retired - - 5 2.4

Father’s 

education

Illiterate 8 3.8 7 3.3 0.042

Primary 20 9.4 39 18.5

Secondary 48 22.6 49 23.2

Graduated 132 62.3 108 51.2

Khalwa 4 1.9 8 3.8

Mother’s 
education

Illiterate 10 4.7 17 8.1

Primary 28 13.2 42 19.9

Secondary 56 26.4 52 24.6

Graduated 106 50 93 44.1

Khalwa 12 5.7 7 3.3
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Table 4 Distributions of Participants According to Having Artificial Teeth or Going for Orthodontic Treatment and the Reasons 
for Previous Visit to the Dentist (n = 423)

Variables Study n=212 Control n=211

Freq. Percent Freq. Percent

Artificial teeth Yes 7 3.3 9 4.3

No 205 96.7 202 95.7

Total 212 100.0 211 100.0

Orthodontic treatment Yes 4 1.9 18 8.5

No 208 98.1 193 91.5

Total 212 100.0 211 100.0

Reasons for previous visit to the 
dentist

Do not know 31 14.6 16 7.6

Check-up 11 5.2 20 9.5

Do not visit a dentist 

before

32 15.1 61 28.9

Gum bleeding 7 3.3 5 2.4

Tooth extraction 58 27.4 37 17.5

Tooth pain 52 24.5 36 17.1

Cavities 21 9.9 36 17.1

Total 212 100.0 211 100.0

Table 5 Knowledge and Practice of School Children Regarding Oral Health for Study Group (n = 212) and Control Group 
(n = 211)

Mean Standard Deviation Mean Differences P-value

Study group Knowledge Post test 21.2736 2.13982 11.96698 0.000

Pretest 9.3066 3.91078

Practice Post test 8.1226 0.74405 3.51887 0.000

Pre-test 4.6038 1.48726

Control group Knowledge Post test 8.2986 4.42299 0.00948 0.318

Pretest 8.2891 4.43115

Practice Post test 4.3602 1.58057 0.01422 0.318

Pre-test 4.3460 1.62678

(Continued)
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score knowledge and practice post-oral health educational program. The result showed that the mean of practice at pre-test level 
was 4.3460 (SD = 1.58057), and the mean of practice at post-test level was 4.3602 (SD = 1.58057). Scores indicated school 
children did not have a significant score of knowledge and practice within control group. The results showed that the school 
children who participate in study group have highly significant score of knowledge than school children who participate in 
control group at pre-test and post-test level (p = 0 0.013), (p = 0.000), respectively. The result showed that the school children’s 
who participate in the study group have highly significant score of practice than school children’s who participate in control group 
at post-test level (p = 0.000).

Table 6 presents the levels of knowledge and practice of school children regarding oral health according to 
demographic variables for study group (n = 212) The female gander had higher score of Knowledge at post-test level 
(M = 23.0762, P = 0.000). The thirteen years old school children’s had higher scores of Knowledges at pre-test level 
(M = 10.0342, P = 0.004) while no significance was observed according to school children’s age at post-test. The school 
children of Khartoum locality had higher score of Practice at post-test level (M = 8.3810, P = 0.000). The school children 
of retired father had higher score of Practice at pre-test level (M = 5.2083, P = 0.014). The Employee mother had higher 
score of Practice at pre-test (M = 4.9041, P = 0.033) and post-test level (M = 8.3014, P = 0.011). No significant 
difference observed for practice at pre- and post-test father’s statues of education. The mother who had Khalwa 
educations had higher score of Practice at pre-test (M = 5.7500, P = 0.011) and post-test (M = 8.9167, P = 0.000).

Table 5 (Continued). 

Mean Standard Deviation Mean Differences P-value

Knowledge Study Pre-test 9.2749 3.89264 0.9858 0.013

Control Pre-test 8.2891 4.43115

Study Post-test 21.2749 2.14482 12.976 0.000

Control Post-test 8.2986 4.42299

Practice Study Pre-test 4.5972 1.48766 0.2512 0.085

Control Pre-test 4.3460 1.62678

Study Post-test 8.1185 0.74334 3.7583 0.000

Control Post-test 4.3602 1.58057

Table 6 Association Between Knowledge and Practice of School Children Regarding Oral Health 
According with Demographic Variables for Study Group (n = 212)

Demographic Variables Mean P value

Gender Knowledge pretest Male 9.8692 0.034

Female 8.7333

Knowledge post-test Male 19.5047 0.000

Female 23.0762

Practice pre-test Male 4.6075 0.971

Female 4.6000

Practice post-test Male 7.8692 0.000

Female 8.3810

(Continued)
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Table 6 (Continued). 

Demographic Variables Mean P value

Age Knowledge pre-test 13 years 10.0342 0.004

14 years 8.8194

15 years 6.7059

16 years 8.3333

Knowledge post-test 13 years 21.3504 0.387

14 years 21.0000

15 years 21.5294

16 years 22.3333

Locality Knowledge pre-test Khartoum 8.7333 0.034

Bahri 9.8692

Knowledge post test Khartoum 23.0762 0.000

Bahri 19.5047

Practice pre-test Khartoum 4.6000 0.971

Bahri 4.6075

Practice post-test Khartoum 8.3810 0.000

Bahri 7.8692

Father’s work Practice pre-test Employee 4.6525 0.014

Unemployed 4.1489

Retired 5.2083

Practice post-test Employee 8.0851 0.439

Unemployed 8.1489

Retired 8.2917

Mother’s education Knowledge pre-test Illiterate 9.2000 0.008

Primary 8.4286

Secondary 10.8393

Graduated 8.6415

Khalwa 10.1667

Knowledge post test Illiterate 20.8000 0.106

Primary 22.2857

Secondary 21.0714

Graduated 21.1509

Khalwa 21.3333
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Table 7 shows the distributions of participants according to having artificial teeth or going for orthodontic treatment 
(n = 423). The table shows the distribution of participants according to having artificial teeth or going for orthodontic 
treatment. It illustrated that most students did not go for orthodontic treatment in both groups (study and control group) 
with 98.1%, 91.5%, respectively.

Table 8 reflects knowledge and practice of school children regarding oral health according to mother’s work for study 
group (n=212). The table reflects the differences in total score of knowledge and practice of school children regarding 
oral health according to their mother’s statues of employment for Study group. The Employee mother had higher score of 
Practice at pre-test (M = 4.9041, P = 0.033) and post-test level (M = 8.3014, P = 0.011).

Table 9 presents the levels of knowledge and practice of school children regarding oral health according to father 
education for study group (n = 212). The table reflects the differences in total score of Knowledge and practice of school 
children’s regarding oral health according to their father’s statues of education for Study group. No significant difference 
was observed for practice at pre- and post-test father’s statues of education.

Discussion
The school years covered the period from childhood to adolescence. These are influential stages in people’s lives when 
lifelong sustainable oral health-related behaviors, beliefs, and attitudes are being developed.12 As children are particu-
larly receptive during the school years, and the earlier the habits are established, the longer the impact lasts. The present 

Table 7 Distributions of Participants According to Having Artificial Teeth or Going for Orthodontic 
Treatment (n = 423)

Variables Study n=212 Control n=211

Freq. Percent Freq. Percent

Artificial teeth Yes 7 3.3 9 4.3

No 205 96.7 202 95.7

Total 212 100.0 211 100.0

Orthodontic treatment Yes 4 1.9 18 8.5

No 208 98.1 193 91.5

Total 212 100.0 211 100.0

Table 8 Knowledge and Practice of School Children Regarding Oral 
Health According to Mother’s Work for Study Group (n = 212)

Mother’s Work Mean P value

Knowledge pre-test Housewife 9.4604 0.431

Employee 9.0137

Knowledge post 
test

Housewife 21.0360 0.025

Employee 21.7260

Practice pre-test Housewife 4.4460 0.033

Employee 4.9041

Practice post-test Housewife 8.0288 0.011

Employee 8.3014
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study aimed to evaluate the impact of school-based oral health education programs on the level of knowledge and 
practice of school children regarding oral health in Khartoum state.

The findings of the sociodemographic profile of the participants indicated that 50.5% of school’s school children in 
the study group were male, while female was 49.5%. On the other hand, male gender of the control group and 50.7%, the 
female was 49.3%. The age range of all participants was 13–16 years with a mean age of 14.5 ± 1.5. Participants age was 
13 years old in 55.2% of the study group and 34% of the sample were 14 years old, while control group the majority were 
14 years old 42.2%), and 35.5% of the sample were 13 years old. It is normal for students in the same grade to be an 
approximate age. However, no statistically significant differences were found between the two groups of subjects with 
respect to sex.

The results showed that the oral health education program was effective in improving participants’ oral health 
knowledge and practice in the group enrolled in the educational program. Overall, the baseline mean knowledge score 
was 9.30 ± 3.91 and after the intervention, the mean knowledge increased to 21.27 ± 2.14. After the intervention, the 
mean practice score was 4.60 ± 1.49 and after the intervention, the mean practice increased to 8.12 ± 0.74. There was 
a statistically significant increase in oral health knowledge and practice after the program implementation (P<0.000). 
There was a statistically significant improvement in the knowledge and practice of the study group, whereas there was no 
change in the knowledge and practice of the control group. The same finding was reported by Haque et al that an 

Table 9 Knowledge and Practice of School Children Regarding Oral 
Health According to Father Education for Study Group (n = 212)

Father Education Mean P value

Knowledge pre-test Illiterate 10.6250 0.000

Primary 6.2500

Secondary 11.0625

Graduated 8.8788

Khalwa 15.0000

Knowledge post test Illiterate 21.6250 0.068

Primary 22.1000

Secondary 20.7500

Graduated 21.2652

Khalwa 23.0000

Practice pre-test Illiterate 5.6250 0.361

Primary 4.6500

Secondary 4.5417

Graduated 4.5455

Khalwa 5.0000

Practice post-test Illiterate 8.5000 0.067

Primary 8.1000

Secondary 8.1667

Graduated 8.0606

Khalwa 9.0000
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education program led to increasing school-aged knowledge and practices scores toward oral health, with a statistically 
significant difference (p < 0.001).7

In the comparison between the study group and control group, the results of the current study showed that the school 
children who participate in the study group had a significantly higher knowledge score than those who participate in the 
control group at the post-test level (p = 0.000). This finding is supported by a previous study by De Farias et al. They 
reported that there was a statistically significant difference (P < 0.001) between the number of correct answers in the 
questionnaire after the educational intervention and that the control group had a 10-fold greater likelihood of obtaining 
wrong answers.13 This clearly reveals that students’ oral health-related knowledge improved through oral health 
education.

Regarding oral health care practice, there was no significant practice score between the study and control group in the 
pre-test in the current study (p=0.085), which could be due to the similarity of sources of information. In comparison to 
the post-test level, the school children who participate in the study group had a significantly higher practice score than 
those who participate in the control group (p = 0.000). The results obtained by Haleem et al proved that oral health 
education programs are effective in enhancing oral health behavior and oral hygiene status of students in the study group 
when compared with students in the control group.14 Knowledge of oral health is considered an essential prerequisite for 
health-related practices and studies have shown an association between increased knowledge and improved oral health. 
Knowledge is derived from information that when accepted and believed is translated into action, which in turn becomes 
a habit. A good knowledge of oral health is essential for oral health behavior.15,16

The association between gender and the total knowledge and practice score for the study group in the current study 
showed that males had a higher knowledge score at the pre-test level (M = 9.8692, P = 0.034), while females had a higher 
knowledge score at the post-test level (M = 23.0762, P = 0.000). In addition, female gander had a higher score of Practice 
at the post-test level (M = 8.3810, P = 0.000). This may have been due to the motivation of these girls due to the 
educational resources used in the school. However, the educational resources used in schools may not be exciting for 
male students in these classrooms.

The current study examined the relationship between the total knowledge and practice score of school children 
regarding oral health according to their parents’ employment status in the study group. The school children of retired 
fathers had higher Practice scores at the pre-test level (M = 5.2083, P = 0.014), while no significant differences were 
observed at the post-test level. This may be because retired fathers tend to spend more time with their children, which 
gives them more opportunities to provide advice, instruction, and guidance to their children. The students of employee 
mothers had higher knowledge scores at the post-test level (M = 21.7260, P = 0.025). In addition, the students of the 
employee mother had higher scores on the Practice at the pre-test (M = 4.9041, P = 0.033) and post-test levels (M = 
8.3014, P = 0.011). Being in paid employment allows them to invest more in health care and afford a healthier lifestyle, 
and employees may receive benefits such as health insurance and housing. On the other hand, students with fathers who 
had Khalwa education had higher score of knowledge at pre-test level (M = 15.0000, P = 0.000).

However, no significant difference was observed in practice at pre- and post-test fathers’ education (Khalwas is an 
Islamic educational institution in Sudan. Most such schools are for boys who wish to study and memorize the Quran, 
read, and write Arabic and study Fiqh (Islamic jurisprudence). There are some Khalawi for girls in some areas of the 
country. The teacher of the Khalwa is usually referred to as a Shaykh). Furthermore, students of mothers with secondary 
education had higher score of knowledge at pre-test level (M = 10.8393, P = 0.008). The students of mothers who had 
Khalwa education had higher scores on the Practice pre-test (M = 5.7500, P = 0.011) and post-test (M = 8.9167, P = 
0.000). Parents’ knowledge and attitudes about the importance of oral health care and their fear of dental treatment have 
influenced their children’s dental care.17 Moreover, the social environments in which children live (relatives, friends, 
classmates, teachers, etc.) are mainly responsible for their encouragement to perform any behavior.

Conclusion
Based on these results, the study concluded that education programs on oral health had positive effects on students’ oral 
health knowledge and practice. The improvement in school children’s oral health knowledge and practice can motivate 
them to maintain oral health care, which improves their oral health status.
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