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Background and Purpose: Adolescence is a crucial period for developing healthy lifestyle 
and dietary habits. The growing consumption of high-sugar foods and beverages constitutes 
a serious public health concern. The aim of this study was to evaluate sex differences in the 
consumption of a sugary diet and oral health among Saudi adolescents.
Subjects and Methods: This cross-sectional study was conducted in the Eastern Province 
of the Kingdom of Saudi Arabia between January and February 2019. A multistage sampling 
technique was used to recruit 2265 middle-school children aged 12–16 years. Data were 
collected via the Food Frequency Questionnaire and via an oral health examination, using the 
WHO criteria. The chi-squared test, Student’s t-test, and Mann–Whitney U-test were used to 
investigate the associations between the study variables.
Results: The most consumed foods and beverages reported were water, juices, and biscuits (90%), 
while the least consumed were energy drinks and jams. A significant difference was found between 
males and females in the frequency of consumed sugary foods (P=0.01) and the quantity of 
consumed sugary beverages (P=0.000); males over all consumption were greater than their 
counterpart. However, no differences were found between sexes in the frequency of sugary drink 
consumption (P=0.2). The decayed–missing–filled index score was significantly higher in females 
(4.29 ± 3.44) than in males (3.61 ± 3.14; P=0.001). The mean plaque index among males and 
females was 1.72 (±0.79) and 1.20 (±0.78), respectively, while the mean gingival index was 1.31 
(±0.77) in males and 0.69 (±0.73) in females—a statistically significant difference (P=0.001).
Conclusion: Sex differences were found in sugary diet consumption and oral health status. 
Thus, policy makers are encouraged to consider sex-based differences when planning pre-
ventative programs and initiatives. Nevertheless, further research is needed on the dietary 
intake patterns of young adults.
Keywords: adolescents, caries, sex, oral hygiene, sugar intake

Introduction
In many countries, the consumption of a diet high in sugar is a serious public health 
concern and has grown in popularity across all age-groups in recent years.1,2 Excess 
dietary sugar increases the risk for dental diseases, obesity and other metabolic 
conditions, cardiovascular diseases, and some cancers.3 Additionally, the relation-
ship between oral health and general health is well established in the literature.4 

Indeed, many systemic diseases and conditions have oral manifestations;5 similarly, 
oral health conditions may lead to, or exacerbate the severity of, certain medical 
conditions.6
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The World Health Organization (WHO) reports that 
dental caries is the most common non-communicable dis-
ease worldwide.7 Dental caries is a multi-factorial disease 
of the hard dental tissue that begins with demineralization 
of the enamel and progresses to irreversible stages, such as 
cavitation and pulpal involvement.8 The presence of bac-
teria, a cariogenic diet, and the host’s features are the main 
caries risk factors.9 Gingivitis refers to inflammation of the 
soft tissue surrounding the tooth, which may progress to 
periodontitis, in which the connective tissue supporting the 
tooth becomes damaged, potentially leading to tooth mobi-
lity and, eventually, tooth loss.10

A study on the prevalence of dental diseases reported 
factors such as differences in saliva composition, hor-
mones, dietary habits, genetic variations, and socio- 
behavioral factors as possible contributors to caries 
risk.11,12 Although caries is found more frequently 
among females, better gingival and periodontal health are 
also more commonly found in women.12 Indeed, females 
report more positive dental health attitudes and better oral 
health behaviors.12 Conversely, a recent study from 
Romania found that caries prevalence was lower among 
females, who were also found to have better oral hygiene 
practices and more regular dental visits; however, the 
consumption of sugar-sweetened beverages was found to 
be significantly higher among males.13 Similarly, a study 
from the Kingdom of Saudi Arabia (KSA) found that 
females had better oral hygiene practices, more dental 
visits and treatments, and a greater daily consumption of 
refined carbohydrates relative to males.14 Another study 
from the KSA found that males snack more often and 
consume more sweets than females.15

Young adults in the KSA suffer from a high prevalence 
of dental caries and gingivitis and has seen an alarming 
rise in obesity rates.2 However, few studies to date have 
assessed the dietary habits and nutritional preferences of 
Saudi populations, especially among school-aged children 
and adolescents. Since the 1980s, the WHO has encour-
aged the analysis of sex differences in all areas of medi-
cine and greater attention being paid to women’s health.16 

Relevant studies from the KSA mainly assessed sex differ-
ences in beliefs, behaviors, or perceptions; however, sup-
plementation of these variables with actual oral health 
status remains lacking in the KSA.

Adolescence is a crucial period for developing healthy 
lifestyle practices and dietary habits. The consequences of 
poor oral health and increased consumption of a diet high 
in processed sugar among adolescents is detrimental not 

only to their physical health, but also to social and eco-
nomic well-being. As part of the customs of Saudi society, 
health programs target males and females separately; thus, 
understanding the sex differences in oral health status and 
in dietary intake can help guide policymakers in designing 
preventive and interventional programs. Therefore, this 
study aimed to determine sex differences in the frequency 
and quantity of sugar consumption and in the oral health 
status of middle school students in the Eastern Province of 
the KSA.

Subjects and Methods
This cross-sectional study was conducted in the Eastern 
Province of the KSA between January and February 2019. 
Males and females in public secondary schools were tar-
geted using a multistage sampling technique. Firstly, 
schools were randomly selected by a draw from a list 
provided by the Ministry of Education. The selection 
process aimed to adequately represent the geographical 
areas within the major cities (Dammam, Khobar, 
Dhahran, and Al-Qatif) of the Eastern Province.

The ministry of education assigns the schools as 
belonging to one of several regional offices. The number 
of schools in each regional office varies according to the 
size of the city, ranging from more than 100 schools in 
larger cities, such as Dammam, to 10 in smaller cities. Two 
regional offices were randomly selected from big geogra-
phical areas, while one was chosen from smaller areas. 
Secondly, a simple random technique (random selection 
from list) was used to randomly select schools depending 
on the size of the city and stratified by sex. For example, 
six schools (three all-male and three all-female schools) 
were selected from Dammam regional offices, whereas 
two schools (one all-male and one all-female school) 
from Dhahran.

Within each school, the school administrators ran-
domly assigned classes for the examination. Within the 
classes, the names of all eligible students were listed and 
randomly selected. A simple draw was used to randomly 
select classes as well as the eligible students within those 
classes (classes and students names were written on 
a piece of paper and put in a container one for classes 
and one for names; and one of the research team picked 
the names manually). Figure 1 displays the participant 
recruitment process. Ultimately, 16 schools were included, 
encompassing an initial 3411 students. Following applica-
tion of the inclusion and exclusion criteria, a total of 2911 
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students were eligible to participate in the study, of whom 
2265 provided consent.

The independent variable in our study was the sex of 
the student, whereas the dependent variables were the 
frequency and quantity of beverages (water, milk, sweet 
milk, soft drinks, juices, and energy drinks) and foods 
(biscuits, chewing gum containing sugar, candies, and 
jams) as well as the oral health status of participants 
(plaque accumulation, gingival inflammation, and dental 
caries).

Data were collected through an oral health examination 
and through a questionnaire that collected biodata (paren-
tal education levels) and information on oral health prac-
tices (dental visits and brushing habits). Information about 
dietary practices was collected using the food frequency 
questionnaire (FFQ), a tool that has been validated for use 

in both adolescents and adults in the KSA.17–19 The FFQ 
was administered in the form of an interview. The partici-
pants were interviewed in Arabic, and each interview 
lasted between 8–10 min. Participants were shown bottles 
and cans containing different volumes. Quantities were 
then categorized (<300 mL vs ≥300 mL) and the fre-
quency of consumption was categorized (never, monthly, 
weekly and daily). Candies included all hard sweets made 
from flavored crystallized sugar; jams included condi-
ments made from pressed fruits and sugar; juices referred 
to all fruit- and vegetable drinks containing added sugar; 
and energy drinks referred to beverages (carbonated or 
uncarbonated) containing high levels of stimulants, refined 
sugars, and supplements.

Oral health examinations were performed by five 
examiners, who were calibrated with a gold standard 
(Κ=0.79). Examinations were performed according to the 
WHO criteria; with a disposable mouth mirror in 
daylight.21 Well-known epidemiological indices, namely, 
the DMFT (Decayed, Missing due to caries, and Filled 
Teeth) index for dental caries, the plaque index (PI) to 
assess the accumulation of plaque, and the gingival index 
(GI) to assess the degree of gingival inflammation.20,21 

Dental caries were recorded first, followed by assessment 
of plaque accumulation and gingival condition.

Teeth with cavities were recorded as decayed, as were 
broken and temporary fillings. Teeth with intact permanent 
fillings were recorded as filled. Only missing teeth due to 
caries were recorded as missed, while teeth extracted for 
any other reason were excluded. The DMFT index of 
a participant was the sum of the number of decayed, 
missed, and filled teeth. The mean DMFT value was the 
sum of participants’ individual DMFT values divided by 
the total number of students examined.20

The GI assessed qualitative changes in the gingiva, 
namely, redness, swelling, and gingival bleeding. 
Gingival redness and swelling were assessed visually, 
whereas gingival bleeding was assessed using 
a specialized probe (WHO periodontal probe) inserted in 
the gingival sulcus.21 For field studies, four sites of six 
teeth (index teeth) are usually examined, and each site is 
given a score from zero to three. The GI was scored as 
follows: 0 = healthy gingiva; 1 = mild inflammation (slight 
change in color and slight edema, but no bleeding on 
probing); 2 = moderate inflammation (redness, edema 
and glazing, bleeding on probing); 3 = severe inflamma-
tion (marked redness and edema, ulceration with tendency 
to bleed spontaneously). The scores of the four tooth areas 

Figure 1 Flow chart of participants’ recruitment process.
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were summed and divided by four to obtain the GI for the 
tooth. The GI of each participant was obtained by adding 
the values of each tooth and dividing this value by the 
number of teeth examined.21

The PI follows the same scoring criteria as the GI; 
however, plaque accumulation was visually assessed on 
the gingival third (margin) of the tooth. Plaque was scored 
as follows: 0 = no plaque; 1 = adherence of a film of 
plaque to the free gingival margin and adjacent area of the 
tooth; 2 = moderate accumulation of soft deposit within 
the tooth margin that can be seen with the naked eye; 3 = 
abundance of soft matter within the tooth margin.21

Participants were included if they were between the 
ages of 12 and 14 years, were regular attendees of the 
school, obtained consent from their parents or legal guar-
dians, and agreed to be examined and interviewed. 
Participants with medical problems or special needs were 
excluded.

The study was conducted in accordance with the 
Declaration of Helsinki and was approved by the 
Deanship of Scientific Research (IRB-2015-02-187) 
Imam Abdulrahman bin Faisal University, Dammam, 
Saudi Arabia. A written informed consent form was 
attached to the questionnaire, along with a cover letter 
explaining the purpose of the study and the type of data 
to be collected. Written informed consents were obtained 
from participants’ parents before commencing with the 
study.

Statistical analyses were performed with SPSS (v. 23), 
and the descriptive data were presented as frequency (per-
centage) and mean (standard deviation). Associations 
between dependent and independent variables were exam-
ined using the χ2 test, the Student’s t-test, and the Mann– 
Whitney U-test (for non-normally distributed data sets). 
A P of <0.05 was considered statistically significant.

Results
A total of 2265 out of 2911 eligible middle school students 
were included in the study, representing a response rate of 
77.8%. Fewer than half of the participants were males 
(43%), and the mean age of the sample was 14 (±1.24) 
years. The majority of the participants’ parents had only 
a school education.

Regarding dental visits, 45% of female respondents 
visited the dentist more than once per year, compared to 
only 35% of male respondents. Furthermore, the majority 
of females respondents (68%) reported brushing their teeth 
twice daily, compared to only 29% of male respondents. 
(Table 1).

The overall mean (±SD) DMFT value was higher in 
females (4.29 ± 3.44) than in males (3.61 ± 3.14; 
P<0.001). Females had more DMFT compared to males, 
with differences in missing and filled teeth being statisti-
cally significant (P=0.001 and P<0.001, respectively); 
however, this was not the case for the mean decayed 
teeth (P=0.247; Table 2). The mean PI was higher in 

Table 1 Distribution of Study Variables Between Males and Females

Male Female

Participants N (%) 977 (43.1%) 1288 (56.9%)

Age Mean (±SD) 14 (±1.51) 14 (±0.98)

Father’s education 

N (%)

Illiterate 81 (8.3%) 121 (9.4%)
School educated 487 (49.8%) 624 (48.4%)
Higher educated 409 (41.9%) 543 (42.2%|)

Mother’s education N (%) Illiterate 103 (10.5%) 121 (9.4%)
School educated 541 (55.4%) 684 (53.1%)

Higher educated 333 (34.1%) 483 (37.5%)

Dental visits per year N (%) Never 441 (45.1%) 520 (40.4%)
Once 198 (20.3%) 194 (15.1%)

More than once 338 (34.6%) 574 (44.6%)

Brushing frequency per day N (%) Never 123 (12.6%) 13 (1.0%)

Once or less 572 (58.5%) 404 (31.4%)

Twice 282 (28.9%) 871 (67.6%)

Abbreviations: N, number; SD, standard deviation.
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males (1.72 ± 0.79) than in females (1.20 ± 0.78). 
Likewise for the mean GI, which was 1.31 (±0.77) in 
males and 0.69 (±0.73) in females. The means of the PI 
and GI were statistically significant (Table 2).

Table 3 shows that the mean frequency of consumed 
sugary foods was 11.7 (± 2.2) for males and 11.5 (± 2.3) 
for females (P=0.010). However, the mean frequency of 
consumed sugary drinks was nearly identical between 
males and females (9.7 ± 2.2 and 9.6 ± 2.4, respectively). 
Furthermore, males were found to consume significantly 
greater overall quantities of sugary drinks (8 ± 1.4) relative 
to females (7.5 ± 1.5; P=0.000; Table 3).

Regarding the frequency of sugary-food consumption, 
the most frequently consumed product was cookies and the 
least consumed was jams (Figure 2). A statistically sig-
nificant difference was found in the frequency of consum-
ing sugary food between males and females: females 
consumed more cookies (47.3%), sugar-containing chew-
ing gums (46.7%), and candies (47.5%) on a daily basis. 
On the other hand, the daily consumption of jams was 
greater among males (17.9%; P=0.000; Table 4).

The beverages consumed in the greatest quantities 
were water and juices, whereas energy drinks were the 
least consumed (Figure 2). The majority of participants 
reported consuming more than 300 mL of water daily, 

while 51% reported consuming more than 300 mL of 
soft drinks daily (Figure 3). The daily consumption of 
juices (58.6%) and soft drinks (23.7%) was significantly 
greater among males (P=0.000), whereas females con-
sumed more sweetened milk (25.3%; P=0.000) and energy 
drinks (4.1%; P=0.349; Table 4).

When investigating the difference in the quantity of 
drinks consumed, 60% of males consumed the larger 
volume (>300 mL) of soft drinks, while 44% of females 
consumed the larger volume. Males consumed larger 
quantities of all sugary drinks on a daily basis, except for 
energy drinks, which were consumed in larger quantities 
by females (Table 5). Greater quantities (>300 mL) of 
juices were consumed by males (35.6%) than by females 
(13.4%), as was the case for quantities of soft drinks 
(60.2% and 44.1% for males and females, respectively) 
as well as sweetened milk (P=0.000; Table 5). 
Surprisingly, females consumed greater quantities of 
energy drinks (8% vs 6.4%; P=0.000). Males consumed 
slightly greater quantities of sweetened milk than females 
(11.9% vs 9%; P=0.000; Table 5).

Discussion
This study supports the existence of sex differences in oral 
health status and in the consumption of sugar-containing 

Table 2 Sex Differences in Relation to Mean Scores of DMF, Gingival Index and Plaque Index

Male Female P-value

DMF Mean (±SD) 3.61 (±3.14) 4.29 (±3.44) < 0.001*
- Decayed Mean (±SD) 3.01 (±2.90) 3.24 (±3.17) 0.247

- Missing Mean (±SD) 0.16 (±0.58) 0.31 (±1.04) 0.001*

- Filled Mean (±SD) 0.43 (±1.01) 0.74 (±1.45) < 0.001*
Plaque index Mean (±SD) 1.72 (±0.79) 1.20 (±0.78) < 0.001*

Gingival index Mean (±SD) 1.31 (±0.77) 0.69 (±0.73) < 0.001*

Notes: Significance test (Mann–Whitney U-test). P value <0.05 is considered statistically significant. *Statistically significant. 
Abbreviation: SD, standard deviation.

Table 3 Sex Differences in Relation to the Overall Consumption of Sugary Food and Beverages

Sex N Mean ± SD P-value

Overall frequency of sugary fooda Male 977 11.7 ± 2.2 0.010*
Female 1288 11.5 + 2.3

Overall frequency of sugary drinksa Male 977 9.7 ± 2.2 0.203
Female 1288 9.6 ± 2.4

Overall quantity of sugary drinksb Male 977 8.0 ± 1.4 0.000*

Female 1288 7.5 ± 1.5

Notes: Significance test (t- test). P value <0.05 is considered statistically significant. *Statistically significant. aTotal mean out of 16. bTotal mean out of 12. 
Abbreviation: SD, standard deviation.
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foods and drinks. Females had higher DMFT values, while 
males were found to have more plaque accumulation and 
gingival problems; further, their total daily frequency of 
sugary food and beverage intake, as well as their overall 
quantities of drinks consumed, were higher than in 
females.

Additionally, the daily consumption of sugary foods was 
greater among females—except for jam—while overall 
weekly and monthly consumption was greater among 
males (P≤0.001). These findings aligned closely with 
those of a recent publication based on two national 
Lebanese surveys, whose authors reported that females 
reported significantly higher daily consumption of all 
sugary foods—including jams—than did males.22 

Hormones and stress are two factors that have recently 
been proposed to explain the increased consumption of 
sugary foods among females.23

On the other hand, the daily intake of juices and soft 
drinks was higher among males, in line with the findings of 
multiple local and international studies.1,24 A previous study 
carried out in Riyadh, the capital city of KSA, reported that 
males consumed more soft drinks than did females, while 
sweetened milk consumption was greater among females.25 

These results are in agreement with the findings of the pre-
sent study. Sex differences in food consumption patterns has 
been attributed to social norms and cultural beliefs; for 
example, some foods are associated with masculinity, others 

with femininity.26 The finding that males consume a greater 
volume of soft drinks and energy drinks is not surprising 
given that males are traditionally perceived as more active 
and mobile in eastern societies.

An alarming finding was the low consumption of milk—in 
both frequency and quantity—among our study participants: 
plain milk was consumed daily by 41% of respondents, and 
with only 21% of them reported a daily intake exceeding 
300 mL. An Australian study also found a significant decrease 
in the total daily consumption of dairy products—milk, in 
particular—from ages 12 to 17 years. However, and contra-
dicting our findings, they reported a more significant decline in 
milk consumption in girls than in boys.27

Milk is an important source of nutrients—especially 
calcium and vitamin D, which are essential for healthy 
bones and teeth. Nearly 60% of the Saudi population 
suffer from deficiency in vitamin D,28 which is associated 
with oral immunity and the integrity of the 
periodontium.29 A Korean study of 1688 children aged 
10–12 years reported that vitamin D levels and the 
DMFT index were negatively correlated and, although 
the correlation was weak, their findings suggest that vita-
min D deficiency may be a risk factor for dental caries in 
this age group.30 Another case control study of 1249 
Qatari children aged 7–16 years also found a higher pre-
valence of dental caries among children with a vitamin 
D deficiency.31

Figure 2 Quantity of the consumed drinks among the study sample.
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Since adolescence is an important period for develop-
ing healthy habits, schools are encouraged to consider 
promoting milk and dairy consumption on their premises. 
One study in the KSA found that vitamin D deficiency was 
influenced by both sun exposure and physical activity; 
however, children and young adults in the KSA receive 
significant sunlight exposure, especially during the 
school day.32 The same authors proposed that supplements 
and their dietary sources should be promoted in schools, 
even among those with the highest sun exposure and level 
of physical activity.32 Consuming 2 cups (500 mL) of milk 
per day has been recommended to maintain optimum 

vitamin D levels.33 A study in Finland, where milk for-
tified with vitamin D has been mandatory since 2003, 
found that 91% of milk drinkers had vitamin D levels at 
or above 20 ng/mL, which is considered sufficient accord-
ing to the National Academy of Medicine.34

The daily recommended sugar intake limit for adults is 
approximately 9 teaspoons (tsp) for men and 6 tsp for 
women, according to the American Heart Association.35 

A soft drink can (355 mL) contains ~8 tsp of sugar.35 In 
the present study, half of the participants (51%) consumed 
approximately 8 tsp of sugar per day (>300 mL of soft 
drinks). Moreover, 41% and 20% of the total sample 

Table 4 Sex Differences in the Frequency of Food and Beverages Consumed

Food/Beverages Males N (%) Females N (%) P-value

Biscuits Never 60 (6.1%) 64 (5.0%) 0.000**
Monthly 90 (9.2%) 78 (6.1%)

Weekly 450 (46.1%) 537 (41.7%)
Daily 377 (38.6%) 609 (47.3%)

Jam Never 347 (35.5%) 700 (54.3%) 0.000**
Monthly 169 (17.3%) 180 (14.0%)

Weekly 286 (29.3%) 257 (20.0%)
Daily 175 (17.9%) 151 (11.7%)

Sugar containing chewing gum Never 124 (12.7%) 256 (19.9%) 0.000**
Monthly 61 (6.2%) 102 (7.9%)

Weekly 372 (38.1%) 328 (25.5%)

Daily 420 (43.0%) 602 (46.7%)

Candies Never 76 (7.8%) 83 (6.4%) 0.001*
Monthly 97 (9.9%) 91 (7.1%)

Weekly 420 (43.0%) 502 (39.0%)

Daily 384 (39.3%) 612 (47.5%)

Juices Never 65 (6.7%) 153 (11.9%) 0.000**
Monthly 33 (3.4%) 94 (7.3%)
Weekly 306 (31.3%) 390 (30.3%)

Daily 573 (58.6%) 651 (50.5%)

Energy drinks Never 756 (77.4%) 1005 (78.0%) 0.349
Monthly 80 (8.2%) 115 (8.9%)
Weekly 107 (11.0%) 115 (8.9%)

Daily 34 (3.5%) 53 (4.1%)

Sweetened milk Never 444 (45.4%) 359 (27.9%) 0.000**
Monthly 115 (11.8%) 179 (13.9%)
Weekly 268 (27.4%) 424 (32.9%)

Daily 150 (15.4%) 326 (25.3%)

Soft drinks Never 163 (16.7%) 334 (25.9%) 0.000**

Monthly 127 (13.0%) 258 (20.0%)

Weekly 455 (46.6%) 469 (36.4%)
Daily 232 (23.7%) 227 (17.6%)

Notes: Significance test (Chi-square test). P value <0.05 is considered statistically significant. *Statistically significant. **Highly significant.
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reported weekly and daily consumption of soft drinks, 
respectively. Such a high amount of added sugar in bev-
erages should be considered a serious public health con-
cern. Our findings are similar to those of a recent national 
diet and nutrition survey from the United Kingdom, which 
reported that teenagers (11–18 years) have the highest 
sugar intake—regardless of its form––compared to other 
age groups.36 The majority of publications about dietary 
habits categorize beverages and foods according to the 
presence or absence of free sugars. All carbonated soft 
drinks, fruit drinks, sports drinks, energy drinks, flavored 

waters, coffees, teas, hot chocolates, flavored milks or 
substitutes, meal replacement beverages, protein drinks, 
smoothies, and drinkable yogurts are classified as sugar- 
sweetened beverages.37,38

According to a recent study, the KSA ranks fifth world-
wide in the consumption of sugar-sweetened beverages.39 

Frequent and prolonged exposure to soft drinks increases 
the risk of tooth erosion, dental caries, and bone fracture.40 

The WHO, aiming to assist policymakers in reducing total 
sugar intake, published sugar-restriction guidelines based on 
the evidence to date indicating that sugar consumption 

Figure 3 Frequency of the consumed sugary foods among the study sample.

Table 5 Sex Differences in the Quantity of Beverages Consumed

Beverages Males N (%) Females N (%) P-value

Juices Never 45 (4.6%) 143 (11.1%) 0.000**
< 299 mL 584 (59.8%) 972 (75.5%)
≥ 300 mL 348 (35.6%) 173 (13.4%)

Energy drinks Never 569 (58.2%) 895 (69.5%) 0.000**
< 299 mL 345 (35.3%) 290 (22.5%)

≥ 300 mL 63 (6.4%) 103 (8.0%)

Sweetened milk Never 320 (32.8%) 315 (24.5%) 0.000**
< 299 mL 541 (55.4%) 857 (66.5%)
≥ 300 mL 116 (11.9%) 116 (9.0%)

Soft drinks Never 126 (12.9%) 295 (22.9%) 0.000**
< 299 mL 263 (26.9%) 425 (33.0%)

≥ 300 mL 588 (60.2%) 568 (44.1%)

Notes: Significance test (Chi-square test). P value <0.05 is considered statistically significant. **Highly significant.
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increases the risk of non-communicable diseases, such as 
obesity and dental caries.41 In response, the government of 
the KSA has implemented the largest sugar-sweetened bev-
erage tax worldwide by increasing the prices of soft drinks 
and energy drinks by 50% and 100%, respectively.39

Both the amount of sugar and intake frequency are risk 
factors for the development of dental caries. Our study 
revealed that dental caries occur significantly more fre-
quently among females, which is corroborated in other 
studies.12,42 Researchers often allude to females typically 
having more “filled” teeth, which can result in an overall 
higher DMFT index. Dental caries has been associated 
with a variety of systemic diseases, such as head and 
neck cancer, nutritional disturbances, abnormal growth in 
children, cardiovascular diseases, autoimmune diseases, 
and kidney diseases.43

High consumption of a sugary diet has been listed as 
a risk factor for gingivitis.44 The reported association 
between a sugary diet and gingivitis has also been explained 
by the deposition of plaque on surrounding tooth surfaces, 
thereby decreasing the pH and leading to more bacterial 
growth that causes gingival inflammation.44 In the current 
study, males were found to have more plaque accumulation, 
gingival problems, and a greater consumption of sugary 
drinks. Plaque accumulation and gingival inflammation 
reflect poor oral hygiene practices, which was apparent in 
the current study among males, given that only 28.9% 
brushed their teeth twice daily; similar to the rates reported 
in other studies.10 Gingival and periodontal diseases are 
linked to many systemic diseases, including diabetes, rheu-
matoid arthritis, cerebrovascular and cardiovascular dis-
eases, and adverse pregnancy outcomes.45

This study was conducted among school children during 
regular school hours, highlighting the opportunity of utiliz-
ing schools as an effective venue for developing and main-
taining healthy lifestyle practices. Prevention programs 
carried out through schools have been well established as 
effective at promoting oral health and healthy diets through 
regular screening and oral hygiene education.46,47

Our study was subject to some limitations, one of 
which was its reliance on students’ self-reports. One dis-
advantage of interview-based questionnaires is that parti-
cipants might modify their responses in order to be viewed 
more favorably by the interviewers (ie, social desirability 
bias). Recall bias cannot be excluded when investigating 
frequencies and quantities of foods and drinks. A major 
disadvantage of the FFQ is that it does fails to provide 

absolute nutritional values. Also, sugar intake could not be 
estimated from all drinks and sweetened foods, given the 
overwhelming variety of such products in the Saudi mar-
ket. Furthermore, the cross-sectional nature of our study 
can only provide associations, but not causations.

Despite these limitations, our study used a large sample 
and a random sampling method, which allows for better 
generalizability of the findings. Additionally, our study 
relied on the FFQ and a calibrated oral health examination, 
which makes the current findings valid and reliable, and 
which permits a comprehensive evaluation of sex differ-
ences in sugary diet intake. The finding of this study can 
help tailor interventional and preventive programs to target 
all-male or all-female schools.

Conclusion
The frequency and quantity of consumed sugary foods and 
drinks was found to be higher in males. Dental caries was 
found more commonly among females, but males had 
more plaque accumulation and gingival problems. 
Optimization of individuals’ health is the goal of both 
the medical and dental professions; therefore, further stu-
dies are needed to assess sex differences with a more 
holistic approach. In the same context, policymakers can 
utilize the common risk approach to control sugar con-
sumption, as well as acknowledge sex differences when 
developing preventive programs.
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