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ABSTRACT
Aim: Oral health is one of the leading preventable problems 
around the globe. India is the second largest populous country, 
with the majority of the population living in rural areas. Rural 
population still uses traditional methods to maintain oral 
hygiene as opposed to urban population which has progressed 
to electronic toothbrushes. The aim of the present study was 
to identify the predisposing risk factors for oral health issues 
among early adolescents and develop a health risk communica-
tion tool that will aid in addressing the problem of oral hygiene 
in school-going children.

Materials and methods: A cross-sectional study that included 
920 school-going children of class 6 to 9th was conducted in the 
region of Balotra, Rajasthan, India. Single-stage cluster sam-
pling technique was used in the study to select and collect data 
from children from 23 (15 government and 8 private) schools 
that were randomly selected. Analysis was done using Sta-
tistical Package for the Social Sciences (SPSS) version 15.0.

Results: Overall, the prevalence of caries and dental fluorosis 
was found to be 47% and 61% respectively. The oral health 
problem of dental caries was seen to be less prevalent in girls 
(39.7%). Dental caries were found to be more in government 
schools (58.7%) and in rural areas (59.6%) as compared with 
urban areas (52.1%). It was also observed that prevalence 
of dental caries was more in permanent dentition (44%) as 
compared with primary dentition (14%). Factors found to be 
associated with caries were private schools, age of the children, 
and irregular brushing habits.

Conclusion: Based on the prevalence of caries and fluorosis 
and other findings of the study, it can be concluded that children 
lack knowledge and awareness about oral hygiene. There is 
a need to enhance the oral health knowledge level of school-
going children. Implementation of a school health program 
would help change the status quo, and positively influence oral 
health and well-being of children.
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INTRODUCTION

India is a vast country, with diversity in demography, 
socioeconomic strata, religious and cultural beliefs and 
practices, lifestyle choices, and preferences. India is the 
second most populous country and has many challenges, 
especially in the public health sector. Based on where they 
live, the rural population still uses traditional methods to 
maintain oral hygiene (such as neem sticks and mud) as 
opposed to the urban populations that have progressed 
to electronic toothbrushes. Even though a program docu-
ment exists for oral health, the oral health needs of the 
people are not adequately met.

Oral health problems are preventable; still, dental 
caries is one of the leading health problems around the 
globe. Oral health problems can be as small as tobacco 
stains on teeth, to as large as cancers of the neck. The 
World Dental Federation estimates that 83% of children 
aged 6 to 19 years have dental caries.1 Dental treatment 
is one of the most expensive treatments in the world.2 In 
general, every country develops its own health policy, 
which is aimed at defined goals. The Government of India 
had put a step forward to enhance the health care system 
by introducing the National Health Policy (1983), which 
was reformed to lay down a new policy structure for the 
speedy achievement of the public health goals in 2002 and 
recently in 2017.3 Since the National Oral Health Program 
in India is in its nascent stages, and not appropriately 
implemented, most of the people visit private dental 
clinics and hospitals for treatment. Dental treatment is 
not covered by insurance in India.4 This increases out-
of-pocket expenditure for the people.



Zakariya Chauhan et al

462

Recent studies have suggested that 50% of the school-
going children have been suffering from dental caries and 
more than 9% of the population are affected by periodon-
tal disease.5 There is a huge demand for financial resources 
and time to treat dental caries only in schoolchildren of 
the country. Surveys have found the prevalence of dental 
caries in children aged 5 years to be 50%; 52.5% in 12-year-
olds; 61.4% in 15-year-olds; 79.2% in 35 to 44-year-olds; and 
84.7% in 65 to 74-year-olds.6 However, with a significant 
geographic imbalance among dental colleges, there has 
been a great variation in the dentist-to-population ratio in 
rural and urban areas. There was a marked improvement 
between the 1980s and 1990s, from 1:80,000 to 1:42,500. At 
present, the dentist-to-population ratio in India is 1:30,000.7

The irony of the budget allocation in India is that, out 
of the total budget, the amount that is dedicated to health 
expenditure is very meager, and out of this amount, only 
a minute percentage is allocated for oral health-related 
activities.7 Oral diseases affect the quality-of-life of chil-
dren and account for pain, impaired esthetics, recurrent 
infections, eating troubles, sleeping difficulties, emergency 
visits to dentists and hospitals, poor ability to learn, insuf-
ficient nutrition, and improper growth and development.8 
Dental caries affect the children socially as well as psycho-
logically. Furthermore, treating dental caries in children 
is expensive not only due to the direct costs of treatment, 
but also due to the indirect costs, such as the time taken 
off by the parents to take the child to a dentist.9

Rajasthan is the seventh populous state of India, 
where the majority of the population lives in rural areas. 
Population ratio of the urban areas is 24.87%, whereas 
rural population is 75.13%, with a literacy rate of 66% 
as per the Rajasthan population census data, 2011.10 The 
target group in the present study was the children study-
ing in class 6th to class 9th in Balotra block of Barmer 
district. This district is located in the western part of 
Rajasthan. The dentists in this region are mostly to be 
found in distant urban areas with more than 20 dentists 
in the urban regions of Balotra.

It has been observed that due to lack of health-education 
program and less awareness regarding oral health, people 
face a lot of oral health-related troubles. Furthermore, betel 
nut and tobacco consumption are one of the major issues 
in this region. Both males and females have the habit 
to smoke and chew smokeless tobacco very frequently. 
The school-going children also have habits of betel nuts 
chewing, which exposes them to detrimental oral health.11

AIMS AND OBJeCTIVeS

The aim of the present study was to identify the predispos-
ing risk factors for oral health issues among early adoles-
cents in this region of Rajasthan and also to determine the 
prevalence of oral health problems among early adolescents 

in school; and to also develop a health risk communica-
tion tool, which will aid in addressing the problem of oral 
hygiene in school-going children.

MATeRIALS AND MeTHODS

The present study was cross-sectional in nature. The 
study was conducted from January 2017 to May 2017. 
Schoolchildren of 6th to 9th class, who were willing to 
participate, and children, who were present on the day 
of the study, were included in the study. The study con-
stituted of four components which are as follows:
1. Oral health screening
2. Questionnaire survey
3. Data analysis
4. Preparation of health risk communication tool.

Sampling Technique

A permission letter was taken from the Block Education 
Department of Balotra block before the onset of the study. 
Ethical clearance was obtained from the ethical commit-
tee of the organization. Single-stage cluster sampling 
technique was used for the study with each school being 
a cluster. Totally, 23 schools were randomly selected until 
the sample size was achieved. The selection included  
15 government schools and 8 private schools. The study 
was conducted with a sample size of 920 students, with 
40 students selected from each school.

Before the onset of the study, all the selected schools’ 
principals were informed. Two days before the study, an 
assent form and participation information sheet were 
given to the children through the teachers. The “World 
Health Organization (WHO) oral health questionnaire 
for children” was used for data collection.

Data collection was done from January 2017 to 
March 2017. The children were initially screened for 
oral hygiene and then interviewed using a structured 
questionnaire. Data was analyzed using SPSS version 
15.0. Descriptive statistics were computed and reported. 
Cross-tabs and custom tables were used for stratifica-
tion of data according to sociodemographic factors. 
Prevalences of dental caries and dental fluorosis were 
calculated from the data.

Associations were tested at 95% confidence interval, 
with alpha set at 5%. Cutoff for p-value was set at 0.05 
for hypothesis testing. Logistic regression was done to 
find the factors associated with dental caries and dental 
fluorosis separately.

Health Risk Communication Tool

After obtaining the results from the data, a health risk 
communication tool was developed (Fig. 1). This tool was 
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used as a means of health education in all the schools 
visited.

This tool included the following instructions (along 
with pictorial representation of each):
•	 Brush	 your	 teeth	 with	 proper	 brushing	 technique	

using toothbrush for 2 minutes daily.
•	 Brush	twice	a	day,	in	the	morning	and	before	going	

to bed.
•	 Do	not	use	charcoal	and	neem	stick	for	brushing	teeth.
•	 Eat	more	leafy	vegetables	and	always	brush	teeth	after	

eating chocolates and candies.
•	 Say	no	to	betel	nuts,	cigarette,	and	tobacco	chewing.
•	 Inform	your	parents	and	visit	a	dentist	if	you	feel	any	

pain and discomfort in your teeth.
This tool was prepared and shown to subject experts 

for feedback and improvement. Based on the input, the 

final tool was designed, printed, and put up in all the 
schools visited.

ReSULTS

The overall prevalence of dental caries was 47% since 
the primary dentition was lost by 12 years of age and 
replaced entirely by permanent dentition. The prevalence 
of caries in permanent dentition was taken as the finding 
of interest and used to represent the prevalence of dental 
caries as a whole (Graph 1). Prevalence of dental fluorosis 
observed during the study in the Balotra block, which is 
a fluoride-endemic zone, was 61% (Graph 2).

Levels of education of both parents were recorded in 
the study. While one-fourth of the mothers had no formal 
education, only 4% of the fathers did not attend formal 

Fig. 1: Oral health risk communication tool

Graph 1: Distribution of caries among the study population (n = 920) Graph 2: Distribution of fluorosis among study participants (n = 920)
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schooling. Balotra block can demographically be catego-
rized into urban and rural areas. The study population 
consisted of 46% urban participants and 53% children 
were from rural areas (Table 1).

The study observed that the prevalence of dental 
caries in primary and permanent dentition was 14% 
and 44% respectively (Table 2). The oral health problem 
of dental caries was seen to be lesser in girls (39.7%) as 
compared with boys (46.1%). This could be due to the 
inclusion of more boys in the study as compared with 
girls. Dental caries were found to be more among students 
in government schools (58.7%). It was also found to be 
more in the younger age group of 10 to 13 years (60.7%) 
as compared with the older age group of 14 to 17 years 
(48.4%). The oral health problem of dental caries was 
observed more in rural areas (59.6%) as compared with 
urban areas (52.1%; Table 3).

Dental fluorosis was approximately equal among boys 
(62.1%) and girls (58.8%). Dental fluorosis was observed 
in 62.1% students from government schools and in 58.9% 
of private schoolchildren. Close to two-thirds (65%) of the 
children in the older age group (14–17 years) presented 

with dental fluorosis and an almost equal proportion 
(58.7%) of younger children presented with the same. 
Dental fluorosis observed in children from rural areas 
was 63.6%, slightly more as compared with urban areas 
(58%; Table 4).

To account for confounding, multivariate analyses 
were done. Finally, presentation of dental caries was 
found to be associated with the type of school of par-
ticipants, age group, and frequency of cleaning of teeth. 
Children attending private schools were 1.4 times [95% 
confidence interval (CI) 1.1, 1.9; p < 0.05] more likely to 
develop dental caries as compared with children from 
government schools. The odds of getting caries in chil-
dren between 14 and 17 years of age were 1.5 times (95% 
CI, 1.1, 2.0; p < 0.05) the odds of caries in children between 
10 and 13 years of age. The odds of getting dental caries 
in children, who irregularly brush their teeth, were two 
times more than the odds of getting dental caries in 
children, who had a regular frequency of cleaning their 
teeth (95% CI, 1.6,2.7; p < 0.05; Table 5).

DISCUSSION

In the last couple of years, oral health has emerged as a 
topic of significance in epidemiological research, with 
many studies being carried out all over India. Most of 
the studies are focused on schoolchildren since it gives 
them an opportunity to simultaneously do research on 
primary and permanent dentitions. The ill effects of caries 
and other health conditions are known to the community 
but the real hindrance comes in the implementation of the 
programme. The problem comes in the implementation of 
the program. Students of age group of 10 to 16 years were 

Table 4: Distribution of study participants with dental fluorosis 
according to the demographic characteristics (n = 920)

Variables Category
No
n (%)

Yes
n (%)

Gender Boys 226 (37.9) 370 (62.1)
Girls 126 (41.2) 180 (58.8)

Type of school of participant Public 223 (37.9) 365 (62.1)
Private 129 (41.1) 185 (58.9)

Age group (in years) 10–13 231 (41.3) 328 (58.7)
14–17 121 (35.3) 222 (64.7)

Type of place of residence Urban 178 (42.0) 24 (58.0)
Rural 174 (36.4) 304 (63.6)

Table 2: Distribution of caries among study participants 
according to the type of dentition (n = 920)

Variable Category Frequency, n (%)
Permanent dentition Carious 404 (43.9)

Sound 516 (56.1)
Primary dentition Carious 130 (14.1)

Sound 790 (85.9)

Table 3: Distribution of study participants with dental caries 
according to the demographic characteristics (n = 920)

Variable
Category

Yes
Frequency, n (%)

No
Frequency, n (%)

Gender
Boy 280 (46.1) 328 (53.9)
Girl 124 (39.7) 188 (60.3)
Type of school of 
participant
Public 248 (41.3) 352 (58.7)
Private 156 (48.8) 164 (51.2)
Age group (in years)
10–13 225 (39.3) 348 (60.7)
14–17 179 (51.6) 168 (48.4)
Type of place of 
residence
Urban 206 (47.9) 224 (52.1)
Rural 198 (40.4) 292 (59.6)

Table 1: Sociodemographic distribution of participants

Variable Category Frequency, n (%)
Type of school of 
participant

Public 600 (65.2)
Private 320 (34.8)

Age group (in years) 10–13 573 (62.3)
14–17 347 (37.7)

Level of education of 
father

Formal schooling 885 (96.3)
No formal schooling 34 (3.7)

Level of education of 
mother

Formal schooling 676 (73.5)
No formal schooling 244 (26.5)

Type of place of 
residence

Urban 430 (46.7)
Rural 490 (53.3)
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included in the study, and this is the age when permanent 
teeth finish erupting, and it becomes crucial to take care 
of teeth, as it will have a life-long effect.

With the help of a school oral-health program, we 
can educate children and parents together, and this will 
be beneficial as parents can control children’s habits. For 
achieving the WHO goals of 2020 related to oral health, 
school oral health programs must be implemented con-
sistently and regularly. The main rationale behind imple-
menting the school oral health program is to improve a 
child’s habit as well as parents’ knowledge regarding 
good oral health and proper brushing technique. The 
parents must be aware of proper brushing techniques 
and fluoride knowledge, especially regarding toothpastes 
containing fluoride. This is a priority issue because the 
study shows that children used toothpastes, unaware of 
their fluoride content. This is a cause for concern since 
Balotra is a fluoride-endemic region. It was observed that 
the people in this region were ignorant about their oral 
health. They are found visiting dentists only in cases of 
an emergency, and no preventive step was taken during 
the early stages of the condition.

Prevalence of dental fluorosis, observed during 
the study in the Balotra block, was 61%. The findings 
were similar to a study done in Jaipur city of Rajasthan, 
wherein the prevalence of dental fluorosis in children 
was 51%.12 This was also similar to results observed in 
Gurgaon, a fluoride-endemic area, which recorded a 
prevalence of 76% of dental fluorosis in children of age 
12 years.13 Dental caries was found to be more in gov-
ernment schools (58.7%). It was also found to be more in 
younger age group (10–13 years; 60.7%) as compared with 
the older age group (14–17 years; 48.4%). On the contrary, 
the National Oral Health Survey and fluoride mapping, 
where they found more prevalence of dental caries with 
respect to older age group.14,15

The oral health problem of dental caries was observed 
more in rural area (59.6%) as compared with urban area 
(52.1%). Dental fluorosis observed in children from rural 
areas was 63.6%, slightly more as compared with urban 

area (58%). The probable reason could be that the people 
residing in urban areas use water filters. Hence, the oral 
health problem of dental fluorosis was seen to be lower 
in children from urban areas.

Children attending private schools were 1.4 times 
(95% CI, 1.1–1.9; p < 0.05) more likely to develop dental 
caries as compared with children from government 
schools. One of the possible reasons for this could be 
the higher socioeconomic status of children from private 
schools, thereby, giving them more access to junk food 
and items known to cause caries. The odds of getting 
caries in children between 14 and 17 years of age were 
1.5 times (95% CI 1.1, 2.0; p < 0.05) more than the odds 
of getting caries in children between 10 and 13 years 
of age. The odds of getting dental caries in children, 
who irregularly brush their teeth, were 2 times more 
than the odds of getting dental caries in children, who 
had a regular frequency of cleaning their teeth (95% CI, 
1.6,2.7; p < 0.05).

One of the best methods to tackle oral health diseases 
is increasing awareness among people, and educating as 
many people as possible on oral health. This will lead to a 
steady decline in poor oral health, mainly because people 
will prevent disease onset itself. The advantage of a self-
administered questionnaire over an interview is that the 
respondents do not feel pressurized to give socially desir-
able results. Since they do not have to face the interviewer 
and are guaranteed anonymity, the responses received 
are more accurate. This is particularly beneficial in case 
of deleterious habits.

School-going children are highly impressionable, 
and it is essential that they are made aware about the 
importance of good oral health. They are at high risk of 
developing deleterious habits, such as smoking, betel nut 
chewing, and tobacco consumption. These habits have 
a negative impact on children and their overall health 
and well-being. Hence, there is a need for awareness pro-
grams at school levels. These should focus on educating 
children about good oral hygiene practices, the harmful 
and addictive effects of betel nut and tobacco, and also the 

Table 5: Multivariate analysis of factors associated with dental caries
Caries present Caries absent

p-value Odds value (CI 95%)Frequency, n (%) Frequency, n (%)
Type of school of participant
Public 248 (41.3) 352 (58.7) 0.005 1
Private 156 (48.8) 164 (51.2) 1.4 (1.1, 1.9)
Age group (in years)
10–13 225 (39.3) 348 (60.7) 0.001 1
14–17 179 (51.6) 168 (48.4) 1.5 (1.1, 2.0)
Frequency of cleaning teeth
Regular 189 (43.8) 334 (56.2) 0.001 1
Irregular 215 (47.1) 182 (52.9) 2.1 (1.6, 2.7)
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consequences of bad oral health. Teachers could probably 
be involved in this role.

CONCLUSION

Almost half of the children presented with some degree 
of dental caries in their permanent dentition and nearly 
one-fourth of the children had dental caries in their 
primary dentition. More than half of the children had 
some amount of fluorosis, ranging between very mild to 
severe. Prevalence of dental caries and dental fluorosis 
was almost equal in the urban and rural populations 
of Balotra block. Significant associations were found 
between dental caries and private schools, age group of 
14 to 17 years, and irregular brushing habits. The find-
ings of the study are indicative of lack of knowledge and 
awareness about oral hygiene among schoolchildren. Due 
to this, they are at high risk of suffering from poor oral 
health throughout their lives. The need of the hour is a 
school health program that would help change the status 
quo, and positively influence oral health and well-being 
of children.
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