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A B S T R A C T   

Recent national reports have indicated an increasing trend of dental decay among school-aged children. National 
school-based data are required to guide decision-making to ensure effective public health efforts to manage 
dental decay. This study aimed to assess the prevalence of dental decay among school-age children in Saudi 
Arabia and explore the possible link between dental decay and weight status. This was a cross-sectional analysis 
of a national sample including 1,134,317 Saudi children in the 1st, 4th, 7th, and 10th grades who participated in 
a national school screening program. Data for weight, height, body mass index (BMI), dental decay prevalence, 
and decayed, missing, and filled teeth (DMFT) index were analysed. An independent t-test, one-way analysis of 
variance, and chi-square test were used to compare the means, while Pearson’s r correlation and multiple linear 
regression were used to examine the relationships between the study variables. The prevalence of dental decay 
was 24.20%, and dental decay was the highest among female students (26.5%), students in primary school 
(25.9%), students living in the eastern region (35.2%), in the administrative capital (27.6%), and in rural areas 
(23.4%). Dental decay was the highest among students who were underweight. Female sex and living in rural 
areas significantly predicted higher DMFT while being overweight/obese significantly predicted lower DMFT. 
Dental decay is highly prevalent among underweight students, female students, and students living in rural areas 
and the eastern regions of Saudi Arabia. To reduce the prevalence of dental decay and related health disparities, 
dental health screening programs should be designed to detect dental decay early among children at high risk 
due to abnormal BMIs and sociodemographic factors. In addition, dental health screening and management 
programs should utilize standardized dental decay assessment methods and ethnically representative growth 
charts.   

1. Introduction 

Recent estimates indicate that untreated dental decay is prevalent 
worldwide, affecting approximately 621 million children (Kassebaum 

et al., 2015; Vos et al., 2010). In Saudi Arabia, dental decay is the most 
common cause of tooth extraction in people aged 10 to 30 (Alesia & 
Khalil, 2013). Previous reports suggest that the prevalence of dental 
decay ranges from 60 % to 94 % (Akpata & Al-Shammery, 1992; Al- 
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Shammery, 1999; Al Agili, 2014; Al-Wazzan, 2004; Al-Sadhan, 2006; Al- 
Dossary et al., 2010; Khan et al., 2013; Farooqi et al., 2015; Wyne et al., 
2002; Wyane et al., 2004; Al-Dossari et al., 2004). Many behavioral and 
demographic risk factors were attributed to dental decay in Saudi chil-
dren, such as the consumption of foods high in sugar (Alhabdan et al., 
2018; Qadri et al., 2015) and high sweet preferences (Ashi et al., 2018). 
Additionally, low health literacy and adherence to good oral health 
practices such as brushing of teeth, using mouthwash, flossing, and 
visiting the dentist regularly starting before the age of two years were 
found to increase the risk of dental decay during childhood significantly 
(Aboubakr & Elkwatehy, 2021; Al-Agili & Farsi, 2020; Amin & Al-Abad, 
2008; Alhabdan et al., 2018). Al-Agili and Farsi (2020) reported that 
poor oral health literacy was a perceived barrier to dental care among 
82.3 % of a sample of 1,397 Saudi parents and that one in four children 
in Saudi had never visited the dentist. Alhabdan et al. (2018) found that 
approximately 55 % of children started brushing their teeth at five years 
of age or older, brushed less than once per day, and 72 % did not visit the 
dentist for regular checkups. 

Socioeconomic and cultural factors contribute to dental decay in 
Saudi Arabia, such as low family income, low parental education, lack of 
dental coverage in medical insurance plans, and poor utilization of 
dental services (Alhabdan et al., 2018; Al Agili & Alaki, 2014; Al-Agili & 
Farsi, 2020; Aboubakr & Elkwatehy, 2021). 

Dental decay and obesity share common risk factors such as un-
healthy dietary behaviors (Al Shehri et al., 2020; Hooley et al., 2012). 
Previous studies have indicated a positive association between body 
mass index (BMI) and dental decay in children (Alswat et al., 2016; 
Hayden et al., 2013; Angelopoulo et al., 2019; Abu El Qomsan et al., 
2017). In obese children, salivary flow increases, and taste becomes 
more profound, increasing the risk of dental decay (Modeer et al., 2011). 
Dental decay and obesity are major public health issues that affect the 
quality of life of individuals and increase healthcare expenditures (FDI 
World Dental Federation, 2015). Therefore, efforts to reduce the burden 
of oral diseases and obesity through public health interventions can 
address these shared risk factors (AlShammery et al., 2017). 

Although there are several national reports on the prevalence of 
dental decay in Saudi Arabia, a school health data-based analysis is 
needed to guide decision-making and public health resource allocation. 
This study aimed to describe the prevalence of dental decay and assess 
the possible link between dental decay and weight status in a national 
sample of school-age children in Saudi Arabia. 

2. Materials and methods 

2.1. Design and sample 

This study was based on secondary data analysis of a cross-sectional 
national sample including 1,134,317 children and adolescents living in 
Saudi Arabia who were part of the national school screening program 
established by the Saudi Ministry of Health (MOH). The national school 
screening program consists of a medical examination of school students 
to detect health problems early, refer them to concerned authorities, 
provide health awareness programs, and build a health database (MOH, 
2019). Data were collected from 1st, 4th, 7th, and 10th grade students. 

2.2. Measures 

The data obtained for this study were limited to January 2020 and 
April 2022. Demographic data for age, sex, school grade, geographical 
regions, and type of cities were collected. Detailed description of the 
data collection procedures for the demographic data is provided in 
Alhamed et al. (2023). 

Anthropometric data including weight, height, and BMI were 
collected. Height was measured in centimeters (cm) using a stadiometer, 
and weight was measured in kilograms (kg) using a scale calibrated by 
nurses from the Saudi Ministry of Health. BMI was calculated as weight 

in kilograms divided by height in meters squared (kg/m2), with per-
centiles calculated using Growth Charts for Saudi Children and Ado-
lescents. BMI data were plotted on Saudi sex-specific percentile charts 
and categorized into five groups: underweight (less than the 5th 
percentile), normal weight (between the 5th and 85th percentiles), 
overweight (between the 85th and 95th percentiles), and obese (>95th 
percentile) (El Mouzan et al., 2016; MOH, 2007). 

Dental decay data were collected at the school by dentists or dental 
hygienists via visual oral examination using a tongue depressor and a 
light source with aseptic precautions, following the World Health Or-
ganization (WHO) diagnostic criteria for oral health surveys (WHO, 
2013). Permanent dentition was systematically assessed from the upper 
to the lower teeth and from right to left. The plaque was removed using a 
4 × 4 gauze to improve the visualization of dental decay. Caries expe-
rience was assessed using the decayed, missing, and filled teeth (DMFT) 
index, with modified criteria for caries detection provided by the WHO 
(Cappelli & Mobley, 2008). 

2.3. Statistical analysis 

IBM Statistical Package for Social Sciences (SPSS) Statistics (version 
26) was used for data analysis (IBM Statistics, 2019). The data were 
cleaned and cases with biologically implausible values for weight and 
height were excluded from the Saudi pediatric growth charts and age 
percentiles for weight, height, and BMI (El Mouzan et al., 2016). Chi- 
square test, independent t-test, and one-way analysis of variance were 
used to compare the means between categories and groups. Pearson’s r 
product-moment correlation and multiple linear regression were used to 
examine the relationships among the study variables. Categorical vari-
ables, such as BMI category, city type, region, school grade, and sex, 
were dummy coded. Only variables that met multiple linear regression 
assumptions (Williams et al., 2019) were included in the regression 
analysis. Statistical significance was set at a 95 % confidence interval, 
with a two-tailed P-value < 0.005 for all test parameters. 

2.4. Ethical considerations 

Approval to conduct this study was obtained from the Institutional 
Review Board, and approval to utilize national school screening data 
was obtained from the Data Office in REDACTED. The dataset was then 
de-identified. 

3. Results 

In total 1,120,417 Saudi school-age children were included in the 
analysis after data cleaning. The mean age was 11.85 years with a 
standard deviation of 3.57 years. The descriptive sample characteristics 
for the study variables, including groups and mean differences, are 
presented in Tables 1, 2, and 3. Overall BMI categories and across the 
study variables were presented in Alhamed et al (2023). The prevalence 
of dental decay was 24.20 %. Data for the DMFT were only available for 
9,881 cases, who were in primary school, living in governorate A and 
rural areas, and among students living in the eastern, northern, and 
western regions of Saudi Arabia. The overall mean DMFT was 1.3 with a 
standard deviation of 2.1. The highest mean DMFT was among female 
students (1.7 [2.2]), students living in rural areas (2.1 [2.1]), students 
living in the northern region (2.1 [2.2]), and underweight students (1.6 
[2.4]). Dental decay was the highest among female students (26.5 %), in 
primary school (25.9 %), in the Eastern (35.2 %), and in administrative 
capitals (27.6 %), and underweight students (30.1 %). The lowest 
prevalence of dental decay was observed in the southern regions (15.1 
%). All group differences in dental decay across sex, school grade, city 
type, region, and BMI were statistically significant (Table 3). 

Among all study variables, being female (r = [0.201], p = [0.001]), 
living in rural areas (r = [0.223], p = [0.001]), and in the northern re-
gion (r = [0.223], p = [0.001]) were positively correlated with DMFT. 
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Being overweight or obese (r = [-0.10], p = [0.001]), living in gover-
norate A (r = [- 0.22], p = [0.001]), and living in the eastern region (r =
[-0.16], p = [0.001]) were negatively correlated with DMFT (Table 4). 

The overall regression model is statistically significant (R2 = [0.101], 
F (278.605) = [40639.251], p = 0.001). Female sex significantly pre-
dicted higher DMFT (β = [0.215], p = [0.001), being overweight/obese 
significantly predicted lower DMFT (β = [-0.06], p = [0.001), living in 
rural areas predicted higher DMFT (β = [0.206], p = [0.001), and living 
in the eastern region predicted lower DMFT (β = [-0.05], p = [0.001) 
(Table 5). 

4. Discussion 

Compared with previous reports, our findings were reassuring as 
they reflected a decline in the prevalence of dental decay. Previous re-
ports among children in Saudi Arabia have indicated a prevalence of 
dental decay ranging from 52 % to 94 % (Al Agili, 2014; Aboubakr & 
Elkwatehy, 2021; Alhabdan et al., 2018; Farooqi et al., 2015; Wyne 
et al., 2002, Wyne et al., 2004). This lower prevalence may be a 
reflection of increased adherence to good oral health practices in Saudi 
society, as well as the progress of MOH efforts toward achieving the 
WHO goals of reducing the global burden of dental decay (Aboubakr and 
Elkwatehy, 2021). 

The highest prevalence of dental decay was observed among female 
students, consistent with the findings of Cheng et al. (2019). Teeth erupt 
earlier in girls than in boys, and thus girls have prolonged exposure to 
cariogenic products in the oral cavity (Klein and Palmer, 1970). In 
addition, genetic variations related to sex differences influence salivary 
flow and composition, enamel formation, dietary preferences, and the 
composition of pathogenic bacteria (Shaffer et al., 2015; Martinez-Mier 
& Zandona, 2013). 

We found that the prevalence of dental decay was higher among 
children living in administrative capitals and rural areas, and among 
children living in the eastern regions. Regional differences in the prev-
alence of dental decay could be due to sociodemographic differences 
influencing dietary habits, family income, parental educational level, 
access to dental services, and fluoride levels due to variations in water 
sources (Al Dosari et al., 2010). Access to dental health services in rural 

areas is hindered by the high volume of patients and the limited number 
of facilities, contributing to regional disparities in dental decay 
(Alhabdan et al, 2021). However, studies comparing dental decay across 
different regions and city types in Saudi Arabia are limited (Al Ansari, 
2014; Al Rafee et al., 2019). 

The highest prevalence of dental decay was observed in underweight 
children. Evidence concerning the link between BMI and dental decay is 
largely inconclusive, and the direction of this relationship has not been 
well delineated (Ashi et al., 2019; Cheng et al., 2019; Paisi et al., 2019). 
Our findings are consistent with those of previous studies, suggesting 
that dental decay contributes to underweight status, and malnutrition 
contributes to dental decay (Ashi et al., 2019; Alghamdi and Almahdy, 
2017; Alkarimi et al., 2014; Cheng et al., 2019; Yang et al., 2015). 
Children with dental decay experience pain and discomfort while eating, 

Table 1 
Descriptive sample characteristics for sex, school-grade, city types, 
region, body mass index, and dental decay (n = 1, 120, 417).  

Variable Frequency (%) 

Sex 
Male 533,823 (47.6 %) 
Female 586,594 (52.4 %) 
School Grade 
Primary 50,791 (45.4 %) 
Intermediate 292,316 (26.1 %) 
Secondary 320,190 (28.6 %) 
City Type 
Administrative capital 460,532 (41.0 %) 
Governorate A 410,096 (36.6 %) 
Governorate B 93,308 (8.3 %) 
Rural 156,485 (14 %) 
Region 
Central 297,457 (26.5 %) 
East 175,693 (15.6 %) 
North 126,667 (11.3 %) 
South 200,242 (17.8 %) 
West 320,358 (28.8 %) 
Body Mass Index 
Underweight 33,404 (3 %) 
Normal weight 850,856 (75.9 %) 
Overweight 116,547 (10.4 %) 
Obesity 119,610 (10.7 %) 
Dental decay 
Has dental decay 270,914 (24.2 %) 
No dental decay 849,503 (75.8 %)  

Table 2 
Mean and standard deviation of body mass index across categories of sex, school 
grade, city types, regions, categories of body mass index, and dental decay.  

Variables Mean (Standard Deviation) 

Body Mass Index DMFT 

N 1, 120, 417 9881 
Overall 18.96 (4.9) 1.3 (2.1) 
Sex 
Male 18.99 (5.03) 0.8 (1.8) 
Female 18.96 (4.7) 1.7 (2.2) 
Independent t test 
t(1,120, 415) 5.20***  
t(9879)  21.09*** 
School grade 
Primary 16.27 (3.3) 1.3 (2.1) 
Intermediate 20.24 (4.4)  
Secondary 22.08 (5.05)  
One way ANOVA 
F(2, 1,120, 414) 207948***  
City type 
Admin Capitals 19 (4.7)  
Governorate A 18.46 (4.6) 1.0 (2.0) 
Governorate B 18.49 (4.7)  
Rural 19.44 (5.08) 2.1 (2.1) 
Independent t test 
t(9879)  51.05*** 
One way ANOVA   
F(3, 1,120, 413) 3137.80***  
Region 
Central 19.82 (5.1)  
East 19.15 (5.03) 0.9 (1.8) 
North 18.7 (4.6) 2.1 (2.2) 
South 18.6 (4.5)  
West 18.4 (4.8) 1.2 (2.1) 
One way ANOVA 
F(4, 1,120, 409) 617.05***  
F(2, 9878)  720.05*** 
Body mass index categories 
Underweight 12.9 (1.5) 1.6 (2.4) 
Normal weight 17.4 (3.1) 1.4 (2.1) 
Overweight 23.14 (3.6) 1.1 (1.8) 
Obese 27.58 (4.8) 0.9 (1.9) 
One way ANOVA 
F(3, 1,120, 413) 415421.59***  
F(3, 9877)  22.53*** 
Dental decay 
Has dental decay 18.82 (4.9) 3.3 (2.1) 
No dental decay 19 (4.8) 0.10 (0.59) 
Independent t test 
t(1, 120, 415) 16.67***  
t(9879)  110.01*** 

Note. DMFT = Decayed, Missing, Filled Teeth. Significance of test parameters: 
*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 (two-tailed), df = degrees of freedom, 
ANOVA = Analysis of variance. DMFT values were only available for cases in 
primary school, governorates A, rural areas, the eastern, northern, and western 
regions of Saudi Arabia. 
Note. M = Mean, SD = Standard deviation, DMFT = Decayed, Missing, Filled 
Teeth. 
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which contributes to weight loss and malnutrition (Al Shehri et al., 
2020; Cheng et al., 2019). However, malnutrition is associated with 
enamel hypoplasia and changes in saliva composition contributing to 
dental decay (Reyes-Perez et al., 2014), which also indicates that chil-
dren with malnutrition have more severe forms of dental decay than 
obese children (Cheng et al., 2019). The highest prevalence of dental 
decay was found among female students, who had the highest preva-
lence of underweight status in our sample, suggesting an increased risk 
of dental decay. 

Other studies have indicated that obesity in children is associated 
with reduced salivary flow and an increased sweet-taste threshold, 
which increases the risk of dental decay (Modeer et al., 2011). Owing to 
their multifaceted nature and shared risk factors such as dietary habits, a 
positive correlation between obesity and dental decay in children has 
been suggested (Alswat et al., 2016; Angelopoulo et al., 2019; Abu El 
Qomsan et al., 2017; Hayden et al., 2013). 

The national school screening program implemented by the MOH is 
an excellent step toward early detection and cost-effective management 
of dental decay and obesity (Alhabdan et al., 2018; WHO, 2013b). 
Additionally, the national school screening program will greatly benefit 
from standardizing dental decay assessment methods and using ethni-
cally representative BMI surveillance systems that capture all medical, 
demographic, economic, and sociocultural risk factors for dental decay 
using a biopsychosocial model. Using such a system will facilitate 
reporting and comparison at national and international levels (Al 
Shammary et al., 2021) and guide the allocation of dental health re-
sources. Moreover, targeted oral health screening and awareness pro-
grams for children with abnormal BMIs and those living in rural areas 
are recommended. In addition, the effectiveness of such programs 
should be monitored regularly using universal oral health indicators (Al 
Shammary et al., 2021; WHO, 2023). Therefore, expanding the access to 
oral health services in rural areas through mobile and virtual dental 
health clinics is recommended. Moreover, health policies mandating 
regular dental checkups for children at an early age are warranted 
(Alhabdan et al., 2018) to detect and manage dental decay before it 
starts affecting weight status and nutrition. 

Our analysis was based on one of the largest samples of children from 
all regions of Saudi Arabia. However, our study has some limitations 
that are worth addressing. First, dental decay was assessed using direct 
visual oral examination, and DMFT data were only available for less 
than 1 % of the sample, which may have limited our ability to detect the 
actual prevalence of dental decay and its statistical significance. Second, 
comparing our findings with those of previous reports is challenging 
because of the differences in the assessment and reporting of dental 
decay and obesity in children (Al-Shehri et al., 2019; Lembert et al., 
2014; Paisi et al., 2019). Third, the DMFT and dental decay were 
collected only for permanent teeth. Including deciduous teeth in the 
assessment provides a comprehensive assessment of oral health during 
childhood (Abu El Qomsan et al., 2017). Fourth, the cross-sectional 
design limits our ability to examine the relationship between dental 
decay and BMI. Longitudinal approaches may offer better opportunities 
to track the progression and impact of demographic, economic, and 
behavioral risk factors on dental decay and BMI (Paisi et al., 2019). 

5. Conclusions 

Dental decay is highly prevalent among underweight students, fe-
male students, and students living in rural areas and the eastern regions 
of Saudi Arabia. To reduce the prevalence of dental decay and related 
health disparities, dental health awareness and screening programs 
should be designed to detect dental decay early among children at high 
risk due to abnormal BMIs and sociodemographic factors. In addition, 
dental health screening and management programs should utilize stan-
dardized dental decay assessment methods and ethnically representative 
growth charts. 

Table 3 
The overall prevalence of dental decay and across categories of sexes, school- 
grades, regions, city types, and body mass index.  

Variable Dental decay Frequency (percentages) 

Overall 270,914 (24.1 %) 
Sex 
Female 155,328 (26.5 %) 
Male 115,586 (21.7 %) 
X2(1, 1, 120, 417) 3552.21*** 
School Grade 
Primary 131,784 (25.9 %) 
Intermediate 66,087 (22.6 %) 
Secondary 73,043 (22.8 %) 
X2(2, 1, 120, 417) 1584.95*** 
Region 
West 78,836 (24.6 %) 
Central 75,047 (25.2 %) 
East 61,907 (35.2 %) 
South 30,477 (15.2 %) 
North 24,647 (19.5 %) 
X2(4, 1, 120, 417) 22233.84*** 
City type 
Administrative capital 127,161 (27.6 %) 
Governorates A 88,620 (21.6 %) 
Governorate B 18,549 (19.9 %) 
Rural 36,584 (23.4 %) 
X2(3, 1, 120, 417) 5432.03*** 
Body Mass Index Category 
Underweight 10,064 (30.1 %) 
Normal weight 197,746 (23.2 %) 
Overweight 31,784 (27.3 %) 
Obese 31,320 (26.2 %) 
X2(3, 1, 120, 417) 1923.85*** 

Note. *p ≤. 05, **p ≤. 01, ***p ≤. 001 (two-tailed), df = degrees of freedom, .X2 

= Chi-square, 
P value of Chi-square test (two tailed).  

Table 4 
Pearson R correlation analysis among the study variables and the Decayed, 
Missing, Filled Teeth index (n = 9881).  

Variables Decayed, Missing, Filled Teeth 

Sex  0.201*** 
Age  0.04 
Governorates A  -0.223*** 
Rural  0.223*** 
East  -0.162** 
North  0.223*** 
Weight  -0.037 
Body Mass Index  -0.085 
Overweight/obese  -0.10*** 

Note. Significance of test parameters: *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 
(two-tailed). 

Table 5 
Regression analysis (n = 9880).  

Variable B St error β t 

Constant  0.720***  0.046   15.82 
Female Sex  0.930***  0.041  0.215***  22.47 
Overweight/obesity  -0.328***  0.050  -0.06***  − 6.503 
Rural  0.998***  0.05  0.206***  18.340 

Note. Significance of regression coefficients: *p ≤. 05, **p ≤. 01, ***p ≤. 001 
(two-tailed), df = degrees of freedom. B = unstandardized regression co-
efficients, St. error = Coefficient standard error, Beta = standardized regression 
coefficient. 
Note. Significance of Pearson r parameter, *p ≤. 05, **p ≤. 01, ***p ≤. 001 
(two-tailed).  
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