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INTRODUCTION

The World Health Organization (WHO) says every 
human has the right to get proper and adequate nutrition, 
but lifestyle, misbalance in social life, industrialization, 
and several other factors have a negative impact on the 
extent of this fundamental right.1

Nowadays, two kinds of malnutrition are observed 
among people, one involved with deficiency of nutrition 
and other due to increased dietary intake. Modern civi-
lization and economic development have been involved 
in quick changes in lifestyle and diet.2

The well-being of the children indicates the future 
health of every person. It is very important for every 
child to get ideal nutrition. Normal growth and devel-
opment are increased by choosing food of good quality 
and quantity.3

In developing countries like India, malnutrition is a 
major problem, which is most vulnerable for growing 
children.4

Underweight children are mainly affected by this 
condition.5-10 Malnutrition is also caused by famine and 
it is endemic in nature.11

India is ranked second by the World Bank after  
Bangladesh, which has the highest number of malnou
rished children.12

Dental caries is a worldwide disease. The high sugar 
content foods affect oral health due to improper dietary 
pattern in children, resulting in dental caries.13 Dental 
caries is a main problem in public health,14,15 which is 
eight times more common compared with asthma (second 
position of all the common diseases).16

The cases of dental caries have increased over the 
decades, especially in developing nations like India.17

The connection between nutritional status and dental 
caries in children is controversial. Some studies showed 
that no proper connection exists between the nutritional 
status and dental caries in overweight children,18,19 but 
other studies claim that being overweight and dental caries 
are associated with nutritional condition of children.20,21

Hence, the present study was undertaken to assess the 
association between nutritional status and dental caries 
among 12- to 15-year-old government schoolchildren in 
rural areas of Udaipur, Rajasthan, India.
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ABSTRACT
Introduction: The connection between the nutritional status 
and dental caries in children is controversial. The present study 
was undertaken to assess the association between nutritional 
status and dental caries among 12- to 15-year-old government 
schoolchildren in rural areas of Udaipur.

Materials and methods: A cross-sectional study was conducted 
among 12- to 15-year-old government schoolchildren. Multistage 
sampling was done and 1,520 sample size was obtained. Chi-
square test was used to find association between dental caries 
and nutritional status. For all tests, confidence interval and 
p-value were set at 95% and ≤0.05 respectively.

Results: All the students were divided according to their age of 
12 to 15 years. Findings between body mass index and dental 
caries were found to be statistically significant, with a p-value 
of 0.000 (p < 0.01).

Conclusion: Our research concluded that underweight chil-
dren were found to have higher caries status than overweight 
subjects. Hence, it is important to screen the common health 
problems and the estimation of nutritional condition which 
should be an important part of health services in schools of rural 
areas. More studies and health programs should be necessary 
to arrange to improve the nutritional status and health of rural 
schoolchildren.
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MATERIALS AND METHODS

Study Hypothesis

The main hypothesis of the study was to assess the 
association between nutritional status and dental caries 
among 12- to 15-year-old government schoolchildren 
in rural areas of Udaipur. The second hypothesis is to 
educate and create awareness regarding importance of 
nutrition on general and oral health.

Study Duration

The duration of the study was 2 months, i.e., August and 
September 2016.

Study Subjects

The present study was conducted among 12- to 15-year-
old government schoolchildren of rural Udaipur.

Study Design

This study was a descriptive cross-sectional study.

Official Permission and Ethical Clearance

The study protocol was reviewed by the ethical commit-
tee of Pacific Dental College & Hospital and was granted 
ethical clearance.

An official permission was obtained from the District 
Education Officer, Udaipur.

Informed Consent

A written consent was obtained from the parents of all 
the children who fulfilled the eligibility criteria and were 
willing to participate in the survey.

Eligibility Criteria

Inclusion Criteria

•	 Government schoolchildren (male and female) who 
are in the age group of 12 to 15 years.

•	 Subjects willing to participate in the study.

Exclusion Criteria

•	 Medically compromised children and children suffer-
ing from chronic illness.

Pro Forma Details

A survey pro forma designed with the help of the 
WHO Oral Health Assessment form22 consisted of three  
sections:
1.	 General information – demographic data including 

gender, education, age, and class

2.	 Nutritional status – body mass index (BMI)
3.	 Clinical parameter – decayed, missing, and filled teeth 

(DMFT).

Pilot Survey

A pilot survey was carried out among 50 schoolchildren 
12 to 15 years of age from two schools to determine the 
feasibility of the study and the time required for examina-
tion of each subject. Sample size was calculated using the 
standard formula with results at 95% confidence interval 
for which the value of z = 1.96, the allowable error (e) was 
taken as 0.05. Multistage sampling was done.

SAMPLING DESIGN

Udaipur district comprised 17 tehsils. Out of these  
17 tehsils, 8 tehsils were selected by lottery method. Out of 
227 schools of 8 tehsils, 40 schools were randomly selected 
from 8 tehsils comprising 1,520 samples.

Statistical Analysis

The recorded data were compiled and entered in a spread-
sheet (Microsoft Excel 2013) and then exported to data 
editor page of Statistical Package for the Social Sciences 
version 20 (SPSS Inc., Chicago, Illinois, USA). Dependent 
variables to be studied were DMFT, height, and weight, 
and independent variables were age and gender.

Descriptive statistics included computation of per-
centages and frequencies. Chi-square test was used to 
find the association between dental caries and nutritional 
status. For all tests, confidence interval was set at 95% 
and p-value was ≤0.05.
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RESULTS

Table 1 shows distribution of study subjects based on age 
and gender. A total of 1,520 schoolchildren from various 
schools in Udaipur were included in this study, out of 
which 822 were males and 698 were females. All the stu-
dents were divided according to their ages: 12 to 15 years.

Table 2 shows distribution of study subjects based 
on age, gender, and BMI. Out of all the subjects, higher 
numbers of female subjects (29.8%) were found to be 
underweight than in males (19.5%) and overweight 
subjects were more in males (7.1%) than in females (5%). 
Among all the age groups, the highest number of normal 
weight subjects was recorded followed by underweight 

and overweight subjects. All the above associations were 
found to be statistically significant with a p-value of 0.000 
(p < 0.01).

Table 3 shows distribution of study subjects based 
on age, gender, and DMFT. Decayed, missing, and filled 
teeth scores 1–4 were found to have the highest prevalence 
across all the age groups and both genders (approximately 
20–25%). Other DMFT scores were found to have very less 
prevalence. All the above associations were found to be sta-
tistically significant with a p-value of 0.000 (p < 0.01). Graph 1  
shows correlation between DMFT scores among 12- to 
15-year-old school-going children. Graph 2 shows cor-
relation between DMFT scores among males and females.

Table 4 shows distribution of study subjects based 
on BMI and DMFT. Decayed, missing, and filled teeth 
score 4 (29.3%) was found to have highest prevalence 
in underweight subjects followed by score 2 (21.2%), 
score 1 (20.9%), scores 3 and 5 (both 12.2%), and score 
0 (4.1%). For subjects with normal BMI, score 3 (26.2%) 
was found to be the highest prevalence followed by score  
1 (24.6%), scores 2 and 4 (20.2 and 20.4%), score 5 (4.4%), 
score 6 (2.8%), and score 0 (1.4%); and among overweight 

Table 1: Distribution of study subjects based on age and 
gender (N = 1,520)

Age (years)
Total12 13 14 15

Gender Male N 218 188 262 154 822
% 26.5 22.9 31.9 18.7 100.0

Female N 236 165 122 175 698
% 33.8 23.6 17.5 25.1 100.0

Table 2: Distribution of study subjects based on age, gender, and BMI (N = 1,520)

Body mass index
Total χ2 p-valueUnderweight Normal Overweight

Age 12 N 107 300 47 454 64.541 0
% 23.6 66.1 10.4 100.0

13 N 78 244 31 353
% 22.1 69.1 8.8 100.0

14 N 76 308 0 384
% 19.8 80.2 0.0 100.0

15 N 107 207 15 329
% 32.5 62.9 4.6 100.0

Gender Male N 160 604 58 822 22.950 0
% 19.5 73.5 7.1 100.0

Female N 208 455 35 698
% 29.8 65.2 5.0 100.0

Table 3: Distribution of study subjects based on age, gender, and DMFT (N = 1,520)

Decayed, missing, and filled teeth
Total χ2 p-value0 1 2 3 4 5 6

Age 12 N 12 125 112 110 55 28 12 454 132.611 0.000
% 2.6 27.5 24.7 24.2 12.1 6.2 2.6 100.0

13 N 15 61 63 75 94 30 15 353
% 4.2 17.3 17.8 21.2 26.6 8.5 4.2 100.0

14 N 0 76 76 63 137 32 0 384
% 0.0 19.8 19.8 16.4 35.7 8.3 0.0 100.0

15 N 3 90 72 90 53 18 3 329
% 0.9 27.4 21.9 27.4 16.1 5.5 0.9 100.0

Gender Male N 16 218 120 176 204 61 27 822 67.479 0.000
% 1.9 26.5 14.6 21.4 24.8 7.4 3.3 100.0

Female N 14 134 203 162 135 47 3 698
% 2.0 19.2 29.1 23.2 19.3 6.7 0.4 100.0
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subjects, score 2 (33.3%) was found to have the highest 
prevalence followed by scores 3 and 5 (17.2%) and scores  
1 and 4 (16.1%). All the above associations were found 
to be statistically significant with a p-value of 0.000 
(p < 0.01). Graph 3 shows correlation between DMFT 
scores and BMI.  Graph 4 shows distribution of study 
subjects based on DMFT scores

Table 5 shows the distribution of study subjects based 
on dietary status. Among all age groups, it was found that 
most of the subjects (45.57%) take fresh fruits everyday 

(score – 5). Most subjects (26–33%) were found to have 
lemonade, coca cola, or soft drinks several times a week 
(score – 4). Milk with sugar was consumed by most 
subjects (51–57%) once a week (score – 3). For tea with 
sugars, it was found that most subjects (62–70%) consume 
it everyday (score – 5) and for coffee with sugar most 
subjects (76–80%) never consume it (score – 1). Among 
all these associations, results for coffee with sugar was 
found to be statistically insignificant (p = 0.977) while all 
others were significant (p < 0.05).

Table 4: Distribution of study subjects based on BMI and DMFT (N = 1,520)

Decayed, missing, and filled teeth
Total χ2 p-value0 1 2 3 4 5 6

Body mass 
index

Underweight N 15 77 78 45 108 45 0 368 109.403 0
% 4.1 20.9 21.2 12.2 29.3 12.2 0 100.0

Normal N 15 260 214 277 216 47 30 1059
% 1.4 24.6 20.2 26.2 20.4 4.4 2.8 100.0

Overweight N 0 15 31 16 15 16 0 93
% 0 16.1 33.3 17.2 16.1 17.2 0 100.0

Graph 1: Correlation between DMFT scores among 12- to 
15-year-old school-going children

Graph 2: Correlation between DMFT scores among males  
and females

Graph 3: Correlation between DMFT scores and BMI Graph 4: Distribution of study subjects based on DMFT scores
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Table 5: Distribution of study subjects based on dietary status in various age groups

Dietary status Score
Age in years

χ2 p-value12 13 14 15
Fresh fruits 1 18 (4.0%) 14 (4.0%) 10 (2.6%) 16 (4.9%) 26.335 0.035

2 11 (2.4%) 6 (1.7%) 7 (1.8%) 5 (1.5%)
3 22 (4.8%) 22 (6.2%) 32 (8.3%) 12 (3.6%)
4 68 (15.0%) 35 (9.9%) 45 (11.7%) 32 (9.7%)
5 211 (46.5%) 202 (57.2%) 192 (50.0%) 171 (52.0%)
6 124 (27.3%) 74 (21.0%) 98 (25.5%) 93 (28.3%)

Lemonade, coca cola, or soft 
drinks

1 53 (11.7%) 50 (14.2%) 52 (13.5%) 52 (15.8%) 20.859 0.141
2 77 (17.0%) 63 (17.8%) 79 (20.6%) 50 (15.2%)
3 89 (19.6%) 65 (18.4%) 86 (22.4%) 90 (27.4%)
4 142 (31.3%) 116 (32.9%) 105 (27.3%) 88 (26.7%)
5 20 (4.4%) 12 (3.4%) 15 (3.9%) 11 (3.3%)
6 73 (16.1%) 47 (13.3%) 47 (12.2%) 38 (11.6%)

Milk with sugar 1 10 (2.2%) 12 (3.4%) 11 (2.9%) 10 (3.0%) 17.023 0.317
2 7 (1.5%) 1 (0.3%) 4 (1.0%) 2 (0.6%)
3 233 (51.3%) 202 (57.2%) 219 (57.0%) 177 (53.8%)
4 102 (22.5%) 85 (24.1%) 90 (23.4%) 85 (25.8%)
5 95 (20.9%) 48 (13.6%) 57 (14.8%) 50 (15.2%)
6 7 (1.5%) 5 (1.4%) 3 (0.8%) 5 (1.5%)

Tea with sugar 1 10 (2.2%) 5 (1.4%) 9 (2.3%) 9 (2.7%) 17.034 0.317
2 5 (1.1%) 4 (1.1%) 1 (0.3%) 6 (1.8%)
3 2 (0.4%) 1 (0.3%) 0 (0.0%) 1 (0.3%)
4 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
5 292 (64.3%) 246 (69.7%) 241 (62.8%) 227 (69.0%)
6 144 (31.7%) 97 (27.5%) 133 (34.6%) 86 (26.1%)

Coffee with sugar 1 361 (79.5%) 282 (79.9%) 293 (76.3%) 259 (78.7%) 2.638 0.977
2 76 (16.7%) 57 (16.1%) 74 (19.3%) 58 (17.6%)
3 4 (0.9%) 4 (1.1%) 6 (1.6%) 3 (0.9%)
4 13 (2.9%) 10 (2.8%) 11 (2.9%) 9 (2.7%)
5 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
6 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Biscuits, cakes, and creams 1 45 (9.9%) 26 (7.4%) 41 (10.7%) 32 (9.7%) 14.734 0.256
2 106 (23.3%) 65 (18.4%) 80 (20.8%) 84 (25.5%)
3 112 (24.7%) 109 (30.9%) 95 (24.7%) 91 (27.7%)
4 145 (31.9%) 115 (32.6%) 118 (30.7%) 88 (26.7%)
5 0 (0%) 0 (0%) 0 (0%) 0 (0%)
6 46 (10.1%) 38 (10.8%) 50 (13.0%) 34 (10.3%)

Cakes, sweet pies, and buns 1 53 (11.7%) 47 (13.3%) 42 (10.9%) 34 (10.3%) 8.843 0.886
2 76 (16.7%) 53 (15.0%) 68 (17.7%) 62 (18.8%)
3 95 (20.9%) 73 (20.7%) 77 (20.1%) 53 (16.1%)
4 161 (35.5%) 119 (33.7%) 127 (33.1%) 116 (35.3%)
5 14 (3.1%) 15 (4.2%) 15 (3.9%) 14 (4.3%)
6 55 (12.1%) 46 (13.0%) 55 (14.3%) 50 (15.2%)

Jam/honey 1 42 (9.3%) 34 (9.6%) 38 (9.9%) 34 (10.3%) 10.143 0.811
2 102 (22.5%) 64 (18.1%) 80 (20.8%) 54 (16.4%)
3 101 (22.2%) 86 (24.4%) 98 (25.5%) 86 (26.1%)
4 151 (33.3%) 119 (33.7%) 117 (30.5%) 101 (30.7%)
5 1 (0.2%) 2 (0.6%) 2 (0.5%) 3 (0.9%)
6 57 (12.6%) 48 (13.6%) 49 (12.8%) 51 (15.5%)

Chewing gum 1 52 (11.5%) 51 (14.4%) 48 (12.5%) 50 (15.2%) 22.195 0.103
2 81 (17.8%) 62 (17.6%) 79 (20.6%) 49 (14.9%)
3 85 (18.7%) 68 (19.3%) 85 (22.1%) 92 (28.0%)
4 142 (31.3%) 115 (32.6%) 108 (28.1%) 91 (27.7%)
5 21 (4.6%) 11 (3.1%) 15 (3.9%) 11 (3.3%)
6 73 (16.1%) 46 (13.0%) 49 (12.8%) 36 (10.9%)

Food containing sugar 1 0 (0%) 0 (0%) 0 (0%) 0 (0%) 10.246 0.017
(Cont’d…)
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Table 5 shows similarity for biscuits, cakes, and 
creams; most subjects (26–33%) were found to consume it 
several times a week (score – 4). Most subjects (30.5–36%) 
across all age groups were found to consume cakes, 
sweets, pies, buns, jam/honey, and chewing gum several 
times a week (score – 4). For food containing sugar, almost 
84 to 90% subjects were found to consume it everyday 
(score – 5), and most subjects (31–37%) across all age 
groups were found to consume sweets and candies 

everyday (score – 5). Except for cakes, sweet pies, buns, 
jam/honey, sweet, or candies, all other associations were 
found to be statistically significant (p < 0.05).

In Table 6, over 50% subjects in both genders were 
found to consume fresh fruits everyday (score – 5). Most 
subjects (29 to 30%) were found to take lemonade, coca 
cola, and soft drinks several times a week (score – 4). For 
both males and females, most subjects (54–55%) were 
found to have milk with sugar once a week (score – 3). 

Table 6: Distribution of study subjects based on dietary status among both genders

Dietary status Score
Gender

χ2 p-valueMale Female
Fresh fruits 1 32 (3.9%) 26 (3.7%) 8.699 0.122

2 18 (2.2%) 11 (1.6%)
3 58 (7.1%) 30 (4.3%)
4 102 (12.4%) 78 (11.2%)
5 417 (50.7%) 359 (51.4%)
6 195 (23.7%) 194 (27.8%)

Lemonade, coca cola, or soft drinks 1 112 (13.6%) 95 (13.6%) 0.886 0.971
2 143 (17.4%) 126 (18.1%)
3 174 (21.2%) 156 (22.3%)
4 250 (30.4%) 201 (28.8%)
5 30 (3.6%) 28 (4.0%)
6 113 (13.7%) 92 (13.2%)

Milk with sugar 1 23 (2.8%) 20 (2.9%) 3.735 0.588
2 10 (1.2%) 4 (0.6%)
3 455 (55.4%) 376 (53.9%)
4 193 (23.5%) 169 (24.2%)
5 128 (15.6%) 122 (17.5%)
6 13 (1.6%) 7 (1.0%)

Tea with sugar 1 17 (2.1%) 16 (2.3%) 7.436 0.190
2 13 (1.6%) 3 (0.4%)
3 3 (0.4%) 1 (0.1%)
4 1 (0.1%) 0 (0.0%)
5 532 (64.7%) 474 (67.9%)
6 256 (31.1%) 204 (29.2%)

Coffee with sugar 1 647 (78.7%) 548 (78.5%) 1.112 0.774
2 146 (17.8%) 119 (17.0%)
3 9 (1.1%) 8 (1.1%)

(Cont’d…)

Dietary status Score
Age in years

χ2 p-value12 13 14 15
2 0 (0%) 0 (0%) 0 (0%) 0 (0%)
3 0 (0%) 0 (0%) 0 (0%) 0 (0%)
4 0 (0%) 0 (0%) 0 (0%) 0 (0%)
5 382 (84.1%) 312 (88.4%) 345 (89.8%) 273 (83.0%)
6 72 (15.9%) 41 (11.6%) 39 (10.2%) 56 (17.0%)

Sweets/candy 1 31 (6.8%) 18 (5.1%) 24 (6.3%) 21 (6.4%) 11.766 0.697
2 68 (15.0%) 39 (11.0%) 47 (12.2%) 42 (12.8%)
3 24 (5.3%) 24 (6.8%) 22 (5.7%) 24 (7.3%)
4 80 (17.6%) 56 (15.9%) 69 (18.0%) 54 (16.4%)
5 142 (31.3%) 125 (35.4%) 140 (36.5%) 123 (37.4%)
6 109 (24.0%) 91 (25.8%) 82 (21.4%) 65 (19.8%)

(Cont’d…)
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Dietary status Score
Gender

χ2 p-valueMale Female
4 20 (2.4%) 23 (3.3%)
5 0 (0%) 0 (0%)
6 0 (0%) 0 (0%)

Biscuits, cakes, and creams 1 83 (10.1%) 61 (8.7%) 2.344 0.673
2 173 (21.0%) 162 (23.2%)
3 215 (26.2%) 192 (27.5%)
4 256 (31.1%) 210 (30.1%)
5 0 (0%) 0 (0%)
6 95 (11.6%) 73 (10.5%)

Cakes, sweet pies, and buns 1 101 (12.3%) 75 (10.7%) 3.424 0.635
2 134 (16.3%) 125 (17.9%)
3 162 (19.7%) 136 (19.5%)
4 288 (35.0%) 235 (33.7%)
5 34 (4.1%) 24 (3.4%)
6 103 (12.5%) 103 (14.8%)

Jam/honey 1 83 (10.1%) 65 (9.3%) 7.702 0.173
2 164 (20.0%) 136 (19.5%)
3 216 (26.3%) 155 (22.2%)
4 259 (31.5%) 229 (32.8%)
5 3 (0.4%) 5 (0.7%)
6 97 (11.8%) 108 (15.5%)

Chewing gum 1 107 (13.0%) 94 (13.5%) 0.775 0.979
2 144 (17.5%) 127 (18.2%)
3 176 (21.4%) 154 (22.1%)
4 253 (30.8%) 203 (29.1%)
5 30 (3.6%) 28 (4.0%)
6 112 (13.6%) 92 (13.2%)

Food containing sugar 1 0 (0%) 0 (0%) 0.006 0.938
2 0 (0%) 0 (0%)
3 0 (0%) 0 (0%)
4 0 (0%) 0 (0%)
5 709 (86.3%) 603 (86.4%)
6 113 (13.7%) 95 (13.6%)

Sweets/candy 1 45 (5.5%) 49 (7.0%) 5.623 0.345
2 105 (12.8%) 91 (13.0%)
3 51 (6.2%) 43 (6.2%)
4 140 (17.0%) 119 (17.0%)
5 305 (37.1%) 225 (32.2%)
6 176 (21.4%) 171 (24.5%)

(Cont’d…)

Maximum subjects (64.55–68%) were found to have tea 
with sugar everyday (score – 5). For both males and 
females, most subjects (78.5%) were found to never 
consume coffee with sugar (score – 1). Of these asso-
ciations, results for fresh fruits and tea with sugar were 
found to be statistically significant (p < 0.05).

In Table 6, among both genders, biscuits, cake, and 
creams were found to be consumed by most subjects 
(30–31%) several times a week (score – 4). Similarly, 
chewing gum, jam/honey, cakes, sweet pies, and buns 
were found to be consumed by most subjects (31–35%) 
among both genders several times a week (score – 4). 
Food containing sugar was found to be consumed by 

almost 86% of the subjects for both genders everyday 
(score – 5). For both genders, sweets or candies were 
found to be consumed by most subjects (32–37%) 
everyday (score – 5). Except for jam/honey, sweets, or 
candies, all other associations were found to be statisti-
cally insignificant (p > 0.05).

In Table 7, across all age groups, 70 to 71% subjects 
were found to brush their teeth with toothpaste/tooth 
powder. Consistently, the remaining subjects (28–29%) 
were found to maintain oral hygiene by cleaning teeth 
with finger and toothpaste/tooth powder. None of the 
subjects (0%) were found to use chew stick as an oral 
hygiene practice. Almost 97 to 98% subjects across all age 
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groups do not use any other oral hygiene aid and almost 
77 to 85% of the subjects were found to brush once daily. 
None of these associations were found to be statistically 
significant (p < 0.05).

In Table 8, for both males and females, almost similar 
numbers of subjects were found to have same oral hygiene 
practices. Results for frequency, toothbrush with tooth 
paste/tooth powder, and finger with toothpaste/tooth 
powder were found to be statistically significant (p < 0.5), 
while for any other oral hygiene aid, it was found insig-
nificant (p > 0.05).

DISCUSSION

Malnutrition is broadly identified as a major public health 
problem in developing nations. Developing children 
specifically are at maximum risk for its consequences.23 
It is estimated that 80% of the entire child population of 
India have high levels of oral diseases.

The most common childhood disease occurring in 50% 
of the first-grade students resulted in almost 52 million 
missed school hours.24 Dental caries is a worldwide 
disease with few populace exempt from its effects. In 
developing nations, where fluoride is unavailable, the 

prevalence of dental caries increases.17 Caries is one of 
the most prevalent diseases affecting the population and 
is continuing till now as a challenge to the medical and 
dental profession. Basic data on dental caries prevalence 
are an essential need, which improves our knowledge on 
dynamics of the disease and its treatment requirements 
and aids in considering methods and means to prevent 
its onset, limit its development and consequences.25

This study was undertaken to assess the association 
between nutritional status and dental caries among  
12- to 15-year-old government schoolgoing children in 
rural areas of Udaipur. A total of 1,520 subjects aged 12 to 
15 years whose parents/guardians had given an informed 
consent were examined.

In this study, out of 1,520 subjects, 822 were males and 
698 were females. The finding was in accordance with a 
study done by Shailee et al26 where they had 626 males 
and 385 females. Findings of Johansson et al,27 Al-Darwish 
et al,28 Sood et al,29 Dhar et al,30 Sudha et al,31 and Singh 
et al32 were also in agreement to our study where greater 
preponderance was observed for males because females 
were getting lesser opportunity to get proper education, 
mainly in rural areas, than males in developing countries 
like India, whereas studies by Mtaya et al,33 Khanal and 

Table 8: Distribution of study subjects based on oral hygiene practices among both genders

Oral hygiene practices Score
Gender

χ2 p-valueMale Female
Toothbrush + toothpaste/tooth powder Yes 569 (69.2%) 508 (72.8%) 2.314 0.128

No 253 (30.8%) 190 (27.2%)
Finger + toothpaste/tooth powder Yes 253 (30.8%) 190 (27.2%) 2.314 0.128

No 569 (69.2%) 508 (72.8%)
Chew stick Yes 0 (0%) 0 (0%)

No 822 (100%) 698 (100%)
Any other oral hygiene aid Yes 24 (2.9%) 17 (2.4%) 0.337 0.561

No 798 (97.1%) 681 (97.6%)
Frequency of brushing Once 673 (81.9%) 562 (80.5%) 0.457 0.499

Twice 149 (18.1%) 136 (19.5%)
Thrice 0 (0%) 0 (0%)

Table 7: Distribution of study subjects based on oral hygiene practices in various age groups

Oral hygiene practices Score
Age in years

χ2 p-value12 13 14 15
Toothbrush + toothpaste/tooth powder Yes 323 (71.1%) 251 (71.1%) 271 (70.6%) 232 (70.5%) 0.062 0.996

No 131 (28.9%) 102 (28.9%) 113 (29.4%) 97 (29.5%)
Finger + toothpaste/tooth powder Yes 131 (28.9%) 102 (28.9%) 113 (29.4%) 97 (29.5%) 0.062 0.996

No 323 (71.1%) 251 (71.1%) 271 (70.6%) 232 (70.5%)
Chew stick No 454 (100%) 353 (100%) 384 (100%) 329 (100%)

Yes 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Any other oral hygiene aid Yes 12 (2.6%) 8 (2.3%) 14 (3.6%) 7 (2.1%) 1.978 0.577

No 442 (97.4%) 345 (97.7%) 370 (96.4%) 322 (97.9%)
Frequency of brushing Once 372 (81.9%) 275 (77.9%) 308 (80.2%) 280 (85.1%) 6.221 1.101

Twice 82 (18.1%) 78 (22.1%) 76 (19.8%) 49 (14.9%)
Thrice 0 (0%) 0 (0%) 0 (0%) 0 (0%)
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Acharya,34 Punitha et al,35 and Patnaik et al36 revealed 
lesser number of male subjects than females. The overall 
prevalence of overweight subjects was more in males 
(7.1%) than in females (5%), whereas underweight  
subjects were more in females (29.8%) than males (19.5%) 
and normal weight subjects were more in males than 
females, which was 604 (73.5%) and 455 (65.2%) respec-
tively. All these findings were statistically significant.

Studies done by Sood et al29 and Panwar et al37 
revealed higher prevalence of underweight subjects in 
females, which was in agreement to our study, whereas 
studies by Narang et al38, Lazzeri et al,39 and Paracha  
et al40 found higher prevalence for underweight subjects 
in males.

Studies conducted by Sood et al,29 Panwar et al,37 and 
Chopra et al41 revealed more number of normal subjects 
in males than females, which were 67 (58.3%) and 48 
(41.7%), 260 (26%) and 214 (21.4%), 74 (16.1%) and 36 
(10.3%) respectively, whereas studies by Narang et al,38 
Paracha et al,40 and Lazzeri et al39 showed results which 
were not in accordance with our study.

In this study, a lesser number of underweight subjects 
was found in 14-year-old schoolchildren, which was 
in accordance with the study by Lazzeri et al39 where 
more number of underweight subjects was revealed in 
13-year-old schoolchildren. A study by Chopra et al41 
revealed similar finding. Our study revealed higher 
prevalence of overweight subjects in 12-year-old age 
group, and no overweight subjects were present in 
14-year-old age group. Studies conducted by Chopra 
et al41 and Lazzeri et al39 showed 60 (in 13-year-old age 
group) and 139 (in 15-year-age group), 70 (38%) and  
33 (17.9%) respectively.

In this study, prevalence of normal weight subjects 
was higher in 14-year-old age group, which was 308 
(80.2%), and lesser in 15-year-old age group, which was 
207 (62.9%). A study by Lazzeri et al39 revealed 804 (74%) 
in 13-year-old age group and 772 (71.6%) in 15-year-old 
age group. This finding was in accordance with our study. 
Another study conducted by Chopra et al41 found lesser 
number of normal weight subjects in 15-year-old age 
group, whereas 12-year-old age group subjects revealed 
168 (35.5%) normal weight subjects, which was not in 
accordance with the present study.

In our study, caries prevalence rate of 53.02% was 
found in 806 males, which was comparatively higher 
than that in females 45%. Similarly, other studies by Al-
Darwish et al,28 Dhar et al,30 and Sudha et al31 also found 
prevalence rate of caries in males and females as 185 
(58.4%) and 132 (41.6%), 398 (48.13%) and 344 (45.26%), 
87.20% respectively, which were higher in males. These 
results were in contradiction to the study conducted by 
Khanal and Acharya34 where a higher prevalence rate of 

caries (62.7%) was found in females (84%) than in males 
(53.4%). All these associations were found to be significant 
(<0.01) except in a study by Dhar et al30 which was found 
to be statistically nonsignificant.

In the present study, DMFT scores 1–4 were found to 
have higher prevalence than other scores in both genders. 
This was found to be statistically significant (p < 0.01). 
This was contradictory to the study carried out by Narang 
et al38 in which DMFT score of 0 was found to have the 
highest prevalence in both the genders. The results were 
found to be statistically significant (p < 0.01).

In the present study, caries prevalence rates in 12- to 
15-year-old age group were found to be 97.35, 95.7, 100, 
and 99% respectively. This was in contradiction to the 
previous studies conducted by Al-Darwish et al,28 Khanal 
and Acharya,34 Mahfouj and Esaid42 wherein lower carries 
prevalence rate in all age groups was seen.

In this study, caries prevalence rate of 68.68% was 
found in 1,044 normal weight subjects, which was 
higher than underweight and overweight subjects. 
This was similar to the findings of the study conducted 
by Panwar et al.37 However, in a study carried out by 
Parkar and Chokshi,43 higher rate of caries prevalence 
was found in underweight study subjects rather than 
in normal weight.

In our study, wherein the dietary status of study sub-
jects was evaluated, it was found that 28 (4%) females 
and 30 (3.6%) males consumed soft drinks, coca cola, 
and lemonade everyday. This was contradictory to the 
study conducted by Paracha et al40 where dissimilar 
results were proposed. Our study revealed 23 (2.8%) 
males who never consumed milk with sugar, while 128 
(15.6%) males consumed milk with sugar everyday. 
This was not in accordance with the study by Paracha 
et al40 wherein 15 (31%) males consumed milk and dairy 
products daily and 23 (46%) males never consumed it. 
In the present study, 20 (2.9%) females never consumed 
milk with sugar, while 122 (17.5%) females consumed 
it everyday. This was not similar to the findings of the 
study by Paracha et al40 wherein 26 (57%) females never 
consumed it and 15 (7%) females consumed it everyday. 
However, the results of our study were not found to be 
statistically significant.

It was found in our study that 32 (3.9%) males 
never consumed fresh fruits while 417 (50.7%) males 
consumed it everyday. This was in contrast to the study 
by Paracha et al40 wherein seven (15%) males consumed 
it daily and four (8%) males never consumed fresh 
fruits. The results of the present study showed 26 (3.7%) 
females never consumed fresh fruits, while 359 (51.4%) 
consumed it daily. This study was in contradiction with 
the study done by Paracha et al40 wherein seven (15%) 
females consumed it daily and four (8%) females never 
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consumed it. These results of our study were found to 
be statistically nonsignificant.

In the present study, almost 75 to 85% of the subjects 
across all age groups were found to brush once daily. 
Similar results were found in studies conducted by 
Shailee et al,26 Singh et al,32 Ingle et al,44 and Goel et al.45 
This study revealed that 80 to 81% of the subjects both 
in males and females brushed their teeth once daily. This 
was in accordance with the other studies conducted by 
Shailee et al26 and Singh et al.32

It was also found in our study that 70 to 71% subjects 
across all age groups and genders were found to brush 
their teeth. Consistently, the remaining subjects (28–29%) 
were found to maintain oral hygiene by cleaning teeth 
with finger and toothpaste/tooth powder and no sub-
jects were found to use chew stick as an oral hygiene 
practice. Almost 97 to 98% subjects do not use any other 
oral hygiene aids. Similar results were found in studies 
conducted by Shailee et al,26 Singh et al,32 and Goel et al.45

CONCLUSION

Our research concluded that underweight children were 
found to have higher caries prevalence than overweight 
subjects. Hence, it is important to screen the common 
health problems and the estimation of nutritional condi-
tion which should be an important part of health services 
in schools of rural areas. It is possible to detect and treat 
appropriately the malnourished children at the earliest 
and reduce the prevalence of dental caries by this study. 
More studies and health programs should be necessary 
to arrange to improve the nutritional status and health 
of rural schoolchildren.
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