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Dental caries in relation to sugar 
consumption among children - a 
study from Southern Punjab, Pakistan
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ABSTRACT

Background and Objective: Dental caries is one of the most prevalent diseases among children around the world. It has a complex aetiology 
and different factors like sugar intake, brushing habits, body mass index, and socio-economic status may play a significant role. Apart from 
dental pain, caries affects children’s over all body functions, body growth, and pose a financial burden on families. The objective of the 
study was to determine the association between sugar intake and dental decay among local paediatric population.

Methods: This cross-sectional study was conducted at the Ibn-e-Sina Hospital Multan, Pakistan from July, 2019 to December, 2019. Data 
were collected on a specifically designed questionnaire. A total of 540 participants of age range between 5 and 12 years were selected for 
this study after taking consent from their parents. The data were analysed using statistical tests of significance.

Results: Female children were predominantly affected as compared to males (56.7% vs. 43.3%). Caries was seen more frequently in 
children brushing teeth once than those doing it twice (p = 0.01). Children taking cariogenic food between meals and 2 hours before 
sleep showed a significant association with caries development (p = 0.02; p = 0.01). Primary teeth were affected more (74.18%) than the 
secondary teeth (11.92%).

Conclusion: Irregular brushing habits and frequency and timing of cariogenic food intake are the leading causes of caries in children from 
local population.
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Introduction
Dental caries is one of the most prevalent chronic childhood 
diseases worldwide [1]. High intake of dietary sugars can 
lead to many non-communicable diseases such as obesity, 
diabetes and also cause an important dental condition 
known as caries. Dental caries is multifactorial complex 
process which effects the health and wellbeing of the 
individuals. Health problems related to caries include pain, 
tooth loss, and economic burden. Consumption of sugar 
causes demineralization of teeth with a rise in the pH of 
mouth. Remineralisation of teeth is a natural process and 
both demineralization and remineralisation lead to caries 
development. There are multiple risk factors for causing 
caries. Some of these factors are plaque producing bacteria, 
tooth susceptibility, eating habits, hygienic measures of oral 
cavity, fluoride supplementation, and flow of saliva [3,4].

Increased consumption of refined food has led to increased 
risk of dental caries. Factors related to the consumption of 
sugar that may affect the caries development include amount 
and type of sugar, frequency of sugar intake and dental 
hygiene. World Health organization has recommended the 
reduced consumption of sugar to lower the risk of dental 
caries [4]. Apart from sugar intake, brushing habits also 
influence the dental health. Children having the habit of 
brushing twice a day are less prone to develop caries [3]. 
The incidence of caries is low in developed countries when 
compared to developing countries. Fifty one percent children 
from pre-school population complaint of dental caries thus 
indicating the unmet health care need [5]. High prevalence 
of caries in Pakistan necessitates the implementation of oral 
health policies and programs to enhance the quality of life in 
children [6].
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This study was carried out to determine the association of 
sugar consumption and caries among the children presenting 
at dental outdoor department of a private hospital in 
Southern Punjab, Pakistan.

Methods
This cross-sectional study was conducted in the dental 
outdoor department of Ibn-e-Sina Hospital, Multan, Pakistan 
from July, 2019 to December, 2019 after taking approval 
from Ethical Review Committee vide Letter No, C-7-120. A 
total of 540 children, aged from 5 to 12 years and presenting 
with caries were selected for this study. Informed written 
consent was taken from their parents. Children with chronic 
disorders such as juvenile diabetes or other metabolic/ 
congenital disorders were excluded. Data consisting of age, 
gender, brushing frequency, type of sugar, frequency of 
sugary meals, and Decayed/Missing/Filled Teeth (DMFT) 
index was obtained through a specifically designed and 
validated questionnaire. Clinically, children were examined 
by a trained dentist.

Statistical analysis 

Statistical analysis was done by using Statistical Package for 
the Social Sciences version 20. Quantitative variables like 
DMFT score, number of sweets intake and brushing were 
measured as mean ± SD. Qualitative variables like gender, 
caries, and types of the sweets were determined by using 
frequencies and percentages. Chi-square test was applied 
and p-value >0.05 was considered to be significant.

Results
The study population comprised 540 children between 5 and 
12 years of age. There were 56.7% female and 43.3% male 
children with a male to female ratio of 1:1.3.

On surveying, it was revealed that different types of 
sweets including candies, cold drinks, ice cream etc were 
taken by children (Figure 1).

When brushing habits were probed, it was found out that 
420 (77.7%) and 120 (22.2%) children brushed their teeth 
once and twice a day, respectively. A significant association 
was found between brushing habits and caries (p = 0.01). 
Regarding frequency of sweet intake, 53% children were 
taking sweets >4 times per day, but it was not significantly 
related with the development of caries (Table 1). However, 
cariogenic food intake between meals and 2 hours before 
sleep showed a significant association with the caries 
development (Table 1).

Among all study participants, caries was seen more 
frequently in the primary teeth (74.18%) than in the 
secondary teeth (11.92%) with a DMFT score for primary 
teeth being 0 in 140 (25.29%) children and greater than 10 in 
21 (3.88%) children (Table 2). 

A total of 481 (89.07%) children presented with no caries 
in secondary teeth (Table 3).

Discussion
Geographic variation in the prevalence of dental caries can be 
observed across the world. Many factors like ethnicity, food 
habits, cultural habits, sedentary lifestyle, and environmental 
factors are responsible for this variation. The prevalence of 
caries is very high in developing countries like Pakistan. The 
prevalence of dental caries was found to be 60%-80% among 
the school children from 8 to 12 years of age [3].

Another study showed high frequency of caries (49.7%) 
among the children of public and private schools in Hyderabad 
Sindh, Pakistan. Different studies report the consensus that 
increase in sugar intake and irregular brushing habits may 
result in a higher risk of development of caries [3-6]. In the 
current study, an increased frequency of caries was seen 
in primary teeth while comparing to the secondary teeth. 
Similar studies conducted in India by Viswanath et al. [4] and 
Wilson et al. [7] showed high caries prevalence in primary 
teeth as 74.7% and 34.47% while comparing to 15.3% and 
21.79% in secondary dentitions, respectively. Primary teeth 
are prone to caries thereby they are affected more [4]. 

Therefore, it is important to utilize available measures such 
as fissure sealant and fluoride therapy to prevent caries, 
especially in primary teeth in children [8]. Brushing habits 
has a significant effect on the development of caries. The 
present study showed a significant association between 
frequency of teeth brushing and risk of caries. Skafida et al. 
[9] and Sahito et al. [3] reported a significantly lower risk of 
caries development (p = 0.001) in children who brushed their 
teeth twice. These studies also found an increased dental 
decay caused by the consumption of sugar rich food [3,9]. 

Therefore, diet improvement by reducing the added sugars 
and sugar-sweetened beverages may lower the disease 
burden associated with the paediatric tooth decay [10]. As Figure 1. Distribution of sweets intake among 540 children.
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observed in the present study, the timings of cariogenic food 
intake significantly affect the development of caries. Similar 
findings were also reported in other studies [4,7,11].

Studies have shown that high sugar consumption patterns 
like more than once daily, are significant risk factors for dental 
caries [7,11]. The present study did not find any significant 
relationship between these. This may be due to recall bias 
or non-random sampling and single institution-based study. 

Candies were most frequently (51.85%) used by the children 
which is in consensus with the literature that shows refined 
foods such as chocolates, toffees, beverages, cakes, and 
candies increase the risk of caries among children [11,12]. 
Different studies conducted in Saudi Arabia and Indonesia 
revealed a significant association of caries with brushing 
frequency, and cariogenic food intake between meals [13,14]. 
Younger children are at a higher risk of experiencing caries 

of primary teeth, whereas permanent teeth are commonly 
involved in older and female children [15]. Therefore, 
preventive, therapeutic, and informative programs must be 
established and implemented for controlling dental caries at 
individual, family, and school levels.

In Pakistan, caries prevalence is increasing due to irregular 
teeth brushing habits and an ease of availability of processed 
food, especially at schools. This study calls for urgent 
measures to raise the awareness among people regarding 
timely screening, early management, and avoidance of risk 
factors with resultant reduced prevalence of loss of teeth in 
children because of caries.

Conclusion
Caries is more prevalent among female children affecting the 
primary teeth more than the secondary teeth. Also, irregular 

Table 1. Distribution of cariogenic food intake among children.

Frequency and timing of cariogenic 
food intake

Responses from 
participants

Frequency and percentage p-value*

Daily cariogenic food intake >4/day 288 (53.33%) 0.4

<4/day 252 (46.66%)

Cariogenic food intake with meal Yes 50 (9.25%) 0.3

No 490 (90.75%)

Cariogenic food between meals Yes 190 (35.19%) 0.02

No 350 (64.81%)

Cariogenic food 2 hours before bed time Yes 300 (55.55%) 0.01

No 240 (44.45%)

*Chi-square test. Significant associations are given in bold.

Table 2. DMFT score distribution in primary teeth in different age groups.

DMFT score
Age in years

Total (%)
6-7 years 8-9 years 10-11 years

Nil 20 (10.1%) 30 (20%) 90 (46.8%) 140 (25.9%)

1-2 75 (37.8%) 70 (46.67%) 70 (36.4%) 215 (39.8%)

3-5 60 (30.3%) 30 (20%) 30 (15.6%) 120 (22.2%)

6-10 23 (11.6%) 19 (12.6%) 2 (1.04%) 44 (8.14%)

>10 20 (10.1%) 1 (0.67%) 0 (0%) 21 (3.8%)

Total 198 150 192 540

Table 3. DMFT score distribution in secondary teeth in different age groups.

DMFT
Age in years

Total
6-7 years 8-9 years 10-11 years

Nil 190 (95.9%) 131 (87.3%) 160 (83.3%) 481 (89%)

1-2 8 (4%) 18 (12%) 27 (14%) 53 (9.81%)

3-5 0 (0%) 1 (0.67%) 5 (2.6%) 6 (1.1%)

>5 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Total 198 150 192 540
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brushing habits and cariogenic food intake increases the risk 
of caries development. 

Limitations of the study
As it is a single centre study, hence results cannot be 
generalized. Patients presenting to the private hospital may 
not be the true representative of the general population of 
Southern Punjab. Hence, larger scale studies in public sector 
hospitals may be carried out to precisely determine the 
actual burden of this disease in our general population.
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