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Abstract
Background: Dental caries is a chronic disease that affects children globally. This
study aimed to assess the prevalence and distribution of dental caries among public
school children in Jeddah, Saudi Arabia, stratified according to sex and school level.
Methods: This retrospective cross-sectional study used a stratified random sampling
method and included 8215 schoolchildren from 66 public schools. Oral examinations
were conducted to assess oral hygiene, gingivitis prevalence, urgency for dental care,
care index and dental caries experience using the Decayed, Missing, and Filled Teeth
(dmft/DMFT) index. Statistical analysis was performed using the chi-square test
for categorical variables and the Mann-Whitney U and Kruskal-Wallis tests for non-
normally distributed continuous variables. Results: The overall prevalence of dental
caries in primary and permanent teeth was 91.2%, with 86.1% of schoolchildren having
untreated decay, particularly elementary schoolchildren (87.1%; p< 0.0001). The mean
dmft index was significantly higher in females (4.22± 4.00) than in males (4.02± 3.89)
(p = 0.04). However, the mean DMFT index did not differ significantly between sexes
(p = 0.7). Conclusions: Despite advancements in dental care, dental caries remains a
significant public health concern among schoolchildren in Saudi Arabia. Targeted public
health interventions are crucial to address this ongoing problem.
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1. Introduction

Dental caries ranks among the most prevalent chronic dis-
eases affecting children and adolescents worldwide [1]. The
World Health Organization’s Global Oral Health Status Report
comprehensively evaluated the global burden of oral diseases
and identified caries as the most common disease affecting
deciduous and permanent teeth [2]. This multifactorial disease
negatively impacts oral and general health, and causes pain, in-
fection, dietary restrictions, impaired activities of daily living,
poor self-esteem and reduced quality of life [3].
Despite global advancements in dental care and prevention,

dental caries remains alarmingly prevalent [2]. The high preva-
lence of dental caries across all age groups in Saudi Arabia
presents a significant healthcare challenge [4, 5]. A recent
meta-analysis revealed that dental caries remains a significant
public health challenge, especially among children [6]. A
synthesis of findings from numerous studies across the country
revealed that the prevalence of dental caries among children is
as high as 84% and 72% among those aged 5–7 and 12–15
years, respectively [6]. However, few studies have determined
the caries prevalence among children in Jeddah [7–10].
Assessing regional variations in caries prevalence is critical

to identifying more tailored dental public health approaches.
Although previous studies indicate a substantial burden of
dental caries among children in Jeddah, Saudi Arabia, these
studies are dated [7–12], and new studies are needed to confirm
these trends and guide effective interventions. Therefore, this
study examined the dental caries prevalence and its distribution
according to sex and school level among schoolchildren in
Jeddah, Saudi Arabia.

2. Materials and methods

2.1 Study design and participant selection

This retrospective study analyzed data collected during an oral
health promotion campaign. Stratified random sampling was
performed across public schools in the governorate of Jeddah,
comprising 15 districts [13]. Two schools were randomly
selected in each district, one each for recruiting participants
of each sex. Schools were selected based on geographic
representation and availability, ensuring the equal representa-
tion of male and female students across municipalities. This
study was approved by the Ethical Research Committee, Fac-
ulty of Dentistry at King Abdulaziz University (#17–01-24)
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and adhered to the guidelines outlined in the Declaration of
Helsinki. Additionally, the study followed the Strengthen-
ing the Reporting of Observational Studies in Epidemiology
(STROBE) checklist to ensure comprehensive reporting of the
study design, methodology and findings. Approval to visit the
schools was obtained through formal correspondence with the
Ministry of Education authorities.
Before the official school visits, preliminary visits to each

school were conducted to assess the school administration’s
willingness to participate and to arrange the setup logistics
for the oral health promotion campaign. Female and male
schoolchildren were recruited from 36 female and 30 male
schools, respectively, as there were fewer public schools for
males than for females [13]. The dental examinations in this
study were conducted as part of an oral health promotion
campaign targeting public school children in the governorate
of Jeddah. Data were collected over three consecutive years
(2021–2023). All schoolchildren aged 6–17 years from se-
lected schools in Jeddah who participated in the oral health
campaign were included. Children were excluded if they
refused the oral examination, had incomplete clinical or de-
mographic data.

2.2 Data collection and examination
Demographic details such as sex, age and grade were collected.
Oral examinations were conducted by trained senior dental
students. The clinical assessments included the students’ den-
tal caries experience, using the Decayed, Missing, and Filled
Teeth (dmft/DMFT) and Oral Hygiene indices, according to
the World Health Organization Oral Health Survey Methods
[14]. Oral hygiene was assessed using the Simplified Oral
Hygiene Index (OHI-S) by Greene and Vermillion [15], which
classifies oral hygiene status as good, fair or poor. Gingivi-
tis was assessed and categorized as a dichotomous variable
(present/absent) based on visible gingival inflammation and
bleeding upon gentle probing [15]. The urgency of dental care
was categorized into three levels: no obvious problem/routine
care, early care needed and urgent care needed [16].
Calibration sessions were conducted to ensure consistency

and accuracy among the trained senior dental students conduct-
ing the examinations. Inter-rater and intra-rater reliabilities
for gingivitis and oral hygiene assessments were determined
using Cohen’s Kappa, and Kappa values >0.75 were con-
sidered “excellent” agreement based on the study by Hunt
[17]. Additionally, the inter- and intra-rater reliabilities for the
DMFT index were evaluated using the intraclass correlation
coefficient (ICC). Using Landis andKoch cutoffs, an ICC>0.8
was considered almost perfect agreement.

2.3 Statistical analyses
The prevalence of untreated decay, caries experience and the
caries care index were calculated. Descriptive statistics, in-
cluding frequencies and percentages, were used to summarize
categorical variables. Means, standard deviations, and me-
dians were computed for continuous variables, such as age
and DMFT index. Associations of categorical variables, such
as sex and school level, with gingivitis, were assessed using
chi-square tests. The Kolmogorov-Smirnov test revealed that

data were not normally distributed (p < 0.0001). Therefore,
the Mann-Whitney U and Kruskal-Wallis tests were used to
compare DMFT indices between sexes and school levels, with
pairwise comparisons using Dunn’s test adjusted by a Bon-
ferroni correction. The p-value and the corresponding effect
size (Cohen’s d, Rank-biserial correlation, or Eta-squared, as
appropriate) were calculated. Outliers were identified through
box plots, histograms, and z-scores. Outliers due to data-
entry errors were corrected, while true extreme values were
retained to maintain data integrity. All statistical tests were
two-tailed, and statistical significancewas set at p≤ 0.05. Data
were analyzed using SPSS Statistics version 28 (IBM Corp.,
Armonk, NY, USA).

3. Results

In total, 8215 schoolchildren, aged 6–17 years, from ele-
mentary to high school levels in public schools in Jeddah
were enrolled in this study. The calculated minimum sample
size was met from 52 schools, which ensured comprehensive
coverage and representation of the diverse school population
across the 15 districts. The ICCs for the DMFT index scoring
for inter-rater and intra-rater reliabilities were 0.82 (95% con-
fidence interval (CI): 0.79, 0.85) and 0.91 (95% CI: 0.89, 0.93)
respectively. The Cohen kappa values for inter-rater and intra-
rater reliabilities for gingivitis and oral hygiene assessments
ranged from 0.83 to 0.98
Our study included 8215 schoolchildren from the Jeddah

governorate, Saudi Arabia (Table 1). The sex distribution of
included schoolchildren was 60.8% female (n = 4992) and
39.2% male (n = 3223). Most participants were from elemen-
tary schools (79.1%, n = 6496), with smaller proportions from
middle schools (11.5%, n = 948) and high schools (9.4%, n
= 771). The average ages of participants according to school
levels were 8.3 years (standard deviation (SD) = 1.7) for
elementary students, 14.5 years (SD = 0.9) for middle school
students and 16.5 years (SD = 0.6) for high school students.
The geographic distribution of schools included in our study

is presented in Fig. 1 and classified according to the United
Nations Human Settlements Programme urban-density classi-
fication [18]. In moderate-density areas, we visited 10 schools,
including 4 female-only schools and 6 male-only schools. In
high-density areas, we visited 28 schools, including 18 female-
only schools and 10 male-only schools. In very high-density
areas, we visited 28 schools, including an equal distribution of
14 female-only and 14 male-only schools.
Table 2 presents data regarding the presence of gingivitis,

participants’ oral hygiene, and the urgency of dental care
needs, stratified according to sex and school level. Good oral
hygiene was observed in 18.9% of the schoolchildren, whereas
fair to poor oral hygiene was more prevalent (81.1%). Oral
hygiene status varied according to sex, with females (19.5%)
slightly surpassing males (17.9%) in exhibiting good oral hy-
giene (p = 0.02). However, the prevalence of gingivitis in
children differed significantly according to sex. Specifically,
35.0% of schoolchildren exhibited symptoms of gingivitis,
defined as redness of the gingival tissue. The risk of gingivitis
was higher in males than in females (odds ratio, 1.4; 95% con-
fidence interval, 1.3–1.5; p < 0.001). However, no significant
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TABLE 1. Characteristics of study participants (n = 8215).
Variable n (%)
Sex

Female 4992 (60.8%)
Male 3223 (39.2%)

School level
Elementary school 6496 (79.1%)
Middle school 948 (11.5%)
High school 771 (9.4%)

Age (yr) Mean ± SD
Elementary school 8.3 ± 1.7
Middle school 14.5 ± 0.9
High school 16.5 ± 0.6

Area density according to UN-Habitat
Moderate density 1237 (23.7%)
High density 1935 (37.1%)
Very high density 2046 (39.2%)

SD, standard deviation; UN-Habitat, The United Nations Human Settlements Programme.

FIGURE 1. Geographic distribution of visited schools in Jeddah classified according to the population density. Produced
using Esri. ArcGIS Pro. Version 3.4.0. Redlands, CA: Environmental Systems Research Institute; 2024.
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TABLE 2. Oral hygiene, gingivitis and urgency of need for dental care stratified according to sex and school level.

Variable
Sex
n (%)

School level
n (%)

Total
n (%)

Male Female p-
value

Elementary
school

Middle
school

High
school

p-
value

Oral hygiene:
Good 493

(17.9%)
912

(19.5%)
1084

(18.6%)
175

(19.1%)
146

(21.1%)
1405

(18.9%)
Fair 1180

(42.8%)
2062

(44.2%)
0.02* 2485

(42.7%)
427

(46.6%)
330

(47.8%)
<0.001* 3242

(43.7%)
Poor 1084

(39.3%)
1691

(36.2%)
2245

(38.6%)
315

(34.4%)
215

(31.1%)
2775

(37.4%)
Gingivitis

Have gingivitis 1079
(39.9%)

1479
(32.2%)

<0.001* 1578
(27.7%)

555
(61.1%)

425
(62.0%)

<0.001* 2558
(35.0%)

Urgency of need for dental care:
No obvious
problem/routine dental
care

447
(13.9%)

639
(12.8%)

799
(12.3%)

164
(17.3%)

123
(16.0%)

1086
(13.2%)

Early dental care needed 1647
(51.1%)

2666
(53.4%)

0.1 3287
(50.6%)

576
(60.8%)

450
(58.4%)

<0.001* 4313
(52.5%)

Urgent need for dental
care

1129
(35.0%)

1687
(33.8%)

2410
(37.1%)

208
(21.9%)

198
(25.7%)

2816
(34.3%)

p-value of Chi-square tests, *statistical significance at p ≤ 0.05.

sex differences were found regarding the urgency of dental care
needs.
When stratified according to school level, the oral hygiene

level, prevalence of gingivitis and treatment urgency varied
significantly. Higher-grade schoolchildren had significantly
better oral hygiene, compared with lower-grade schoolchildren
(p < 0.001).
Regarding oral hygiene status, good hygiene was slightly

more prevalent in high school children (21.1%) than in middle-
(19.1%) and elementary school children (18.6%), with sig-
nificant differences across school levels (p < 0.001). How-
ever, elementary school children had the lowest prevalence of
gingivitis (27.7%), compared with middle- (61.1%) and high
school children (62.0%) (p < 0.001). The urgency of the need
for dental care varied significantly according to school level (p
< 0.001), with 37.1% of elementary school children showing
the most urgent need for dental care, compared with 21.9–
25.7% of children from higher school levels.
The total caries experience and prevalence of untreated de-

cayed teeth among the schoolchildren were 91.2% and 86.1%,
respectively. Fig. 2 shows the caries experience and preva-
lence of untreated decay, stratified according to sex and school
level. Although no significant sex differences in caries experi-
ence and untreated decay were observed, a significantly higher
proportion of primary school children (87.1%) had untreated
caries compared with middle- and high school children (81.6%
and 83%, respectively) (p < 0.0001).
The care index indicated that 10.1% of carious teeth were

treated, with females having a significantly higher care index,

compared with males (12.6% vs. 8.5%; p < 0.001) (Table 3).
The mean dmft index was significantly higher in females than
in males (4.22 ± 4.00 vs. 4.02 ± 3.89; p = 0.042). When
analyzing the components of the dmft index, the mean number
of decayed (d) and filled (f) teeth were significantly higher
in females than in males, whereas the opposite trend was
observed for the mean number of missing (m) teeth (p <

0.001). The mean DMFT index was slightly higher in females
(1.97 ± 2.860) than in males (1.88 ± 2.681); however, the
difference was not statistically significant (p = 0.71). Regard-
ing the components of the DMFT index, the mean number
of decayed (D) teeth was comparable between the sexes (p =
0.23); however, significant differences were observed in the
mean number of missing (M) and filled (F) teeth between the
sexes. The observed effect sizes by sex were generally small;
the largest was noted in the caries care index (d = 0.13), which
was considered small.

The care index showed a notable increase with increasing
school levels, rising from 8.5 to 22%. The mean dmft index
for elementary school children was 5.23 ± 3.77, whereas that
for middle- and high school children was 4.67± 3.41 and 5.76
± 3.97, respectively (Table 4). The dmft index decreased with
increasing school levels, while the DMFT index increased.
The effect sizes reported in our study, using partial eta squared
(η2), highlighted significant variability among different school
levels. The most notable differences were observed in the dmft
index (η2 = 0.38) and the DMFT index (η2 = 0.28), indicating
moderate to large effects and suggesting that the school level
significantly influences these indices.
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FIGURE 2. Prevalence of untreated caries and caries experience stratified according to (a) sex, (b) school level and
(c) dentition type. *Statistically significant differences at p ≤ 0.05. Connecting bars indicate statistically significant pair-wise
comparisons (p < 0.0001).

TABLE 3. Care index, dmft and DMFT indices stratified according to sex.
Variable Sex Effect size (RBC) p-value Total

Male Female

Caries care index (%) 8.5 12.6 0.13 <0.001* 10.1

dmft

Mean ± SD (Min–Max) 4.02 ± 3.89 (0–19) 4.22 ± 4.00 (0–20) 0.02 0.04* 4.14 ± 3.90 (0–20)

Median 4 4 4

d of dmft

Mean ± SD (Min–Max) 3.34 ± 3.57 (0–19) 3.54 ± 3.71 (0–20) 0.02 0.03* 3.46 ± 3.65 (0–20)

Median 2 3 2

m of dmft

Mean ± SD (Min–Max) 0.42 ± 1.16 (0–12) 0.31 ± 0.92 (0–12) 0.04 <0.001* 0.36 ± 1.02 (0–12)

Median 0 0 0

f of dmft

Mean ± SD (Min–Max) 0.26 ± 0.98 (0–10) 0.37 ± 1.12 (0–11) 0.07 <0.001* 0.33 ± 1.07 (0–11)

Median 0 0 0

DMFT

Mean ± SD (Min–Max) 1.88 ± 2.68 (0–22) 1.97 ± 2.86 (0–23) 0.004 0.7 1.94 ± 2.79 (0–23)

Median 1 1 1

D of DMFT

Mean ± SD (Min–Max) 1.63 ± 2.38 (0–20) 1.62 ± 2.40 (0–18) 0.01 0.2 1.62 ± 2.42 (0–20)

Median 0 0 0

M of DMFT

Mean ± SD (Min–Max) 0.10 ± 0.64 (0–10) 0.05 ± 0.40 (0–14) 0.03 0.003* 0.07 ± 0.51 (0–14)

Median 0 0 0

F of DMFT

Mean ± SD (Min–Max) 0.16 ± 0.67 (0–8) 0.30 ± 1.01 (0–11) 0.08 <0.001* 0.24 ± 0.89 (0–11)

Median 0 0 0

p-value of Mann-Whitney U Tests, *statistical significance at ≤0.05.
SD, standard deviation; RBC, Rank-Biserial Correlation effect size; dmft, Decayed, Missing, and Filled Primary Teeth; DMFT,
Decayed, Missing, and Filled Permanent Teeth; Min–Max, Minimum–Maximum.
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TABLE 4. Care index, dmft and DMFT indices stratified according to school level.
Variables Elementary School Middle School High School Effect Size (η2) p-value
Caries care index (%) 8.5 19.0a 22.0a 0.08 <0.001*
dmft

Mean ± SD (Min–Max) 5.23 ± 3.77ab (0–20) 0.05 ± 0.35a (0–5) 0.01 ± 0.13b (0–3) 0.38 <0.001*
Median 5 0 0

d of dmft
Mean ± SD (Min–Max) 4.37 ± 3.60ab (0–20) 0.04 ± 0.33a (0–5) 0.01 ± 0.10b (0–2) 0.34 <0.001*
Median 4 0 0

m of dmft
Mean ± SD (Min–Max) 0.45 ± 1.13ab (0–12) 0a 0b 0.05 <0.001*
Median 0 0 0

f of dmft
Mean ± SD (Min–Max) 0.41 ± 1.19ab (0–11) 0.00 ± 0.08a (0–2) 0b 0.04 <0.001*
Median 0 0 0

DMFT
Mean ± SD (Min–Max) 1.09 ± 1.66ab (0–16) 4.67 ± 3.41ac (0–23) 5.76 ± 3.97bc (0–22) 0.28 <0.001*
Median 0 4 6

D of DMFT
Mean ± SD (Min–Max) 1.00 ± 1.57ab (0–14) 3.73 ± 3.26a (0–20) 4.32 ± 3.52ab (0–20) 0.20 <0.001*
Median 0 3 4

M of DMFT
Mean ± SD (Min–Max) 0.03 ± 0.31ab (0–8) 0.17 ± 0.63a (0–10) 0.28 ± 1.20ab (0–14) 0.04 <0.001*
Median 0 0 0

F of DMFT
Mean ± SD (Min–Max) 0.06 ± 0.35ab (0–6) 0.78 ± 1.42ac (0–9) 1.16 ± 1.85bc (0–11) 0.22 <0.001*
Median 0 0 0

p-value of Kruskal-Wallis test: *statistical significance at p ≤ 0.05.
Each pair of similar superscripted letters (abc) indicates a statistically significant pair-wise comparison: p-value < 0.0001.
SD, standard deviation; η2, Eta-squared effect size; dmft, Decayed, Missing, and Filled Primary Teeth; DMFT, Decayed, Missing,
and Filled Permanent Teeth; Min, Minimum; Max, Maximum.

4. Discussion

This study revealed a high prevalence of dental caries among
public school children in Jeddah, indicating a significant bur-
den, with 86%–91% of children having untreated decay. Our
findings align with those of Adam et al. [6], who reported
a caries prevalence of 72%–84% in Saudi Arabian children
across different regions. Similarly, a systematic review by Al
Agili reported a caries prevalence of 80% and 70% in the pri-
mary and permanent dentitions, respectively [5]. Nevertheless,
a Saudi nationwide study reported a lower caries prevalence
of 65.6%, which is also high [4]. The high prevalence of
untreated decay in this study and Saudi Arabia generally, is
multifactorial and could be attributed to the underutilization of
dental services, poor awareness of oral health, poor preven-
tive dental care practices [19–21], poor oral hygiene behavior
among children such as irregular brushing and high sugar
consumption [22, 23], high reported dental fear and anxiety
among children associated with an avoidance of routine den-

tal care [24], low level of oral health literacy [25], cultural
attitudes towards dental health influenced by factors such as
mother’s education levels [12] and mother’s sugar intake [26],
and reactive health-seeking behavior [27].

This study revealed differences in the oral hygiene status
according to sex, with female schoolchildren generally having
better oral hygiene than male schoolchildren. This aligns with
the findings in a previous study that male adolescents exhibited
poorer oral hygiene behaviors and were more likely to develop
gingivitis, compared with female adolescents, underscoring
the influence of sex on oral health outcomes [28]. In another
study conducted across various regions of Saudi Arabia, the
prevalence of gingivitis among high school childrenwas higher
in males than in females [29]. The higher prevalence of
gingivitis in males may be attributed to heightened innate
immune responses, increased pro-inflammatory cytokine pro-
duction (e.g., Interleukin-6), and immunomodulatory effects
of testosterone, which can suppress humoral immunity, collec-
tively leading to a more pronounced inflammatory response to
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microbial pathogens [30]. Our results showed that elementary
school children were the least likely to develop gingivitis, with
a significant increase in prevalence among middle- and high
school children. This finding that the prevalence of gingivitis
in children increases with age is consistent with that of a
previous study [31].
Our study revealed a significantly greater proportion of

untreated dental caries among primary school children than in
middle- and high school children with a moderate to large size
effect in the dmft andDMFT indices, suggesting that the school
level significantly influences dental caries prevalence. These
notable effect sizes are indicative of a substantial practical
significance, particularly in customizing preventative care and
treatment needs based on the school level. This finding is con-
sistent with that of a Saudi nationwide study, in which a higher
prevalence of caries was observed among 6-year-old children
(72.1%), followed by 15-year-old (66.5%) and 12-year-old
(57.9%) children [4]. These findings suggest a critical need for
targeted dental health interventions starting in early childhood
in Saudi Arabia. Additionally, a cross-sectional study among
children in Almadinah Almunawwarah City found that caries
prevalence was high among 6-year-old (86%) children but
decreased at the age of 12 years (68%) [32]. Similarly, in a
study conducted in schools in Riyadh, the incidence of dental
caries in 6-, 12- and 15-year-old children was 85.77%, 64.98%
and 71.35%, respectively [20]. Our findings are consistent
with those of previous studies, which indicated that dental
caries is more prevalent in the primary dentition than in the
permanent dentition, although the difference is not statistically
significant [4–6, 10, 12, 32]. This pattern underscores the
critical need for targeted dental interventions at an early age.
In our study, the mean dmft index was higher in female

schoolchildren than in male schoolchildren. However, the
observed effect sizes by sex were generally small, indicating
minimal practical significance despite statistical significance.
A possible explanation for the higher dmft index among female
schoolchildren compared to male schoolchildren may be that
females experience the earlier eruption of teeth and are more
likely to seek dental services as evidenced by the higher filling
component of the dmft index for females [33]. A previous
national study reported that the dmft index was higher in male
schoolchildren than in female schoolchildren [4], whereas an-
other study among schoolchildren in the eastern region of
Saudi Arabia reported no significant difference in the dmft
index between the sexes [34]. Our findings align with those of
a study conducted in Almadinah Almunawwarah City, which
reported that among 6-year-old children, the mean number of
decayed teeth (d component) was higher in girls than in boys
[32]. In our study, we found no significant differences in the
mean DMFT index between the sexes, which is consistent with
the findings in a study conducted in the Hail and Tabuk regions
[35]. Consistent with our findings, a national study found that
among Saudi children aged 12–15 years, females had a higher
mean number of filled teeth (F component) and a higher care
index compared with males [4]. This can be explained by the
high rate of dental visits among female children [36].
While no single factor fully explains the regional discrep-

ancies in caries prevalence, several interrelated factors may
contribute to the high prevalence of dental caries among Saudi

children. A study on dental service accessibility in Saudi
Arabia identified several obstacles, including extensive wait-
ing times, availability of only basic treatments, and perceived
lower quality of care in government dental clinics than in
private clinics [37]. Moreover, this high prevalence may be
influenced by cultural dietary habits, such as the frequent
consumption of sugary food and carbonated drinks [34]. Addi-
tionally, a lack of parental oral health awareness was a common
reason for children not receiving dental care, especially among
those who had never visited a dentist [38].
The World Health Organization’s (WHO) Global Oral

Health Action Plan (2023–2030) aims to achieve universal
health coverage for oral health by 2030, ensuring that at
least 80% of the global population has access to essential
oral health services [39]. However, the high prevalence of
untreated dental caries observed in this study indicates that
considerable efforts are needed to bridge this gap, particularly
among school-aged children in Saudi Arabia, to align with the
WHO’s goal of reducing the global burden of oral diseases by
10% [39].
Early detection and intervention for dental issues among

schoolchildren are essential to preventing more severe
dental problems [40]. Enhanced training and education of
schoolteachers can improve their ability to detect dental caries
and facilitate timely referrals of children to dental services
[41]. Consequently, children at risk of developing caries
can receive appropriate care, thereby reducing the long-term
health effects of untreated dental conditions [40].
Several studies have demonstrated the effectiveness of den-

tal sealants, emphasizing their importance in preventive dental
care [42]. Implementing school-based dental sealant programs
can significantly reduce the prevalence of dental caries among
schoolchildren. Moreover, by integrating dental sealant pro-
grams within schools, socioeconomically disadvantaged chil-
dren can be reached [43]. In addition to addressing immediate
health needs, this strategy helps close the gap in oral health
disparities over time [43].
This study had some limitations. First, the cross-sectional

design limited the ability to establish causality, offering only
a snapshot of caries prevalence at one point in time. Second,
this study did not assess potential confounding factors such as
socioeconomic status, dietary habits, oral hygiene practices,
dental care access and fluoride exposure. The absence of
these factors may limit the ability to fully interpret dispar-
ities observed in the study. Third, this study focused on
schoolchildren in the Jeddah governorate and did not capture
oral health across Saudi Arabia. Fourth, the sample included
a greater proportion of female schoolchildren (60.8%) than
male schoolchildren and included more elementary school
students (79.1%) than middle school and high school students.
The greater number of female-only schools (36) compared
to male-only schools (30) was owing to lower participation
from male-only schools. This may introduce selection bias,
as participation could be influenced by school policies or
administrative willingness. While no statistical adjustments
were made, the study’s stratified sampling and large sam-
ple size improved representativeness. Fifth, although dental
students receive calibration training, the subjective nature of
clinical assessment may introduce assessment bias, potentially
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affecting oral health status evaluations. Finally, the study was
conducted only in public schools and did not use weighted
sampling, which restricts the generalizability of the findings.
Despite these limitations, this study’s large sample size and
updated data provide a comprehensive snapshot of the current
trends in dental caries prevalence among schoolchildren in
Jeddah, Saudi Arabia. Longitudinal studies examining the
impact of fluoride use, dietary patterns, and dental care access
could offer deeper insights into caries progression and guide
targeted public health interventions.

5. Conclusions

In conclusion, the prevalence of dental caries among Saudi
schoolchildren continues to be a significant public health con-
cern. This study enhances our understanding of the current
prevalence of dental caries in schoolchildren in Jeddah and
highlights the need to revamp dental public health approaches
for prevention. Furthermore, early preventive interventions
should be tailored to the needs of the high-risk groups iden-
tified in this study. Our findings provide evidence-based
guidance for health policymakers, enabling them to make
informed decisions and shape effective oral health strategies.
Future studies should continue to monitor these trends over
time and assess the effectiveness of existing and emerging
preventive programs designed to reduce the incidence of dental
caries among children.
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