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Introduction

INTRODUCTION

Obesity has become an epidemic in many parts of the world." Obesity is not only
a problem found in the adult population but has also become an increasing problem in
paediatrics.* Obesity appears to influence the general health as well as oral health of an
individual. Obesity in children increases the risk of subsequent morbidity, increased
prevalence of hypertension, type 2 diabetes mellitus, dyslipidaemia, left ventricular
hypertrophy, non-alcoholic steatohepatitis, obstructive sleep apnoea, and orthopaedic

6

and psychosocial problems,*>® accelerates dental development’ and decreases

masticatory performance.®

Several characteristics of today’s society contribute to the widespread
childhood obesity problem. Children today lead more sedentary life style.” The factors
contributing to the increase in childhood obesity include excessive consumption of

1012 and juice™, large sized portions of food served over the past ten years'®, fewer

soda
meals eaten with together as a family and consumption of fewer fruits and
vegetables**, dependency on readymade food items, decreased physical activity with

great popularity of television and computer games'®, shortage of space in many schools
g p y

for sports (play grounds).

An increase in energy stored, as fat, can lead to obesity and a number of
mechanisms can contribute to an increase in stored energy.'’ If energy intake is in

excess of energy expenditure or normal intake with reduced expenditure, it results in the
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disturbance in the energy balance equation and increases the stored energy resulting in

increase in weight or obesity.’

On the other hand, one of the most common oral diseases is dental caries which
has multifactorial aetiology among which diet plays a vital role. The relationship
between ingestion of refined carbohydrates, especially sugars and the prevalence of
dental caries is well documented in the literature."® Childhood obesity and childhood
dental caries are co-incidental in many populations, probably due to common

confounding risk factors such as intake frequency, cariogenic diet and poor oral health.’

As diet is a risk factor common to both obesity and dental caries, this study was
set to explore the relationship between body mass index, dental caries and dietary
pattern amongst a group of children between 6-12years of age and to utilize the data in
educating parents and their children through health care providers regarding the ill

effects of excessive/frequent consumption high caloric and cariogenic foods.



Aims and Objectives

AIMS AND OBJECTIVES

The aim of the study was

1. To determine the association between body mass index-for-age and dental caries

in children.

2. To find out if there is any relationship between body mass index-for-age and

dietary pattern of children.



Review of Literature

REVIEW OF LITERATURE

Willershausen B et al (2004)* studied the relationship between height, weight
and caries frequency in elementary school children. 842 children between the ages 6-
11 years from Germany were included in the study and DF-T/ df-t values were
determined along with height, body weight and body mass index. The results of the
study showed that 33.7% of the children had no decayed or filled teeth, 73.9% were
within the normal weight range, 12.9% of the children were overweight and 13.2%
children were obese. 35.5% of the children with normal weight had healthy teeth
while 27.5% of children in the overweight category had healthy teeth and 29.7% of
the obese children had healthy teeth. Children with normal weight had mean df-t value
of 2.09 and DF-T value of 0.57, overweight children had average df-t value of 2.48
and DF-T value of 0.91 and obese children had average df-t value of 3.3 and DF-T
value of 0.88. The caries prevalence showed a significant association to weight when
Fisher test was carried out. It was concluded that there is an association between an

increase in dental caries and high weight in children going to elementary school.

Patricia Vasconcelos Leitao Moreira et al (2006)° conducted a cross-
sectional study to know the prevalence of dental caries in obese and normal weight
Brazilian adolescents aged 12 to 15 years. Initially a pilot study was carried out to
obtain the prevalence of dental caries among obese and normal weight individuals.
1665 normal weight and 1665 obese individuals from seven state schools and six

private schools in the state of Paraiba, Brazil were included in the study. Height and




Review of Literature

weight measurements were recorded and were compared with growth standards
established by the National centre for health statistics (NCHS) for age and gender.
The WHO (1997) dental caries diagnostic criteria were used for the calculation of
caries. Caries in primary teeth were not calculated. The results showed that the mean
DMFT for obese adolescents from private schools was 1.90 and for those of normal
weight was 1.91. The mean DMFT for obese adolescents from state schools was 4.27
and for those of normal weight were 4.25. Caries prevalence in obese groups was
9.0% and 50.9% in private and state schools respectively. Likewise, caries prevalence
in normal weight group was 9.6% in private schools and 52.4% in state schools. The
overall caries prevalence irrespective of the schools was 30.0% in obese and 31.0% in
normal weight group. From this result, it was concluded that there was no statistically

significant association between dental caries and obesity.

Hilgers KK, Kinane DF, Scheetz JP (2006)° conducted a preliminary study to
determine whether childhood obesity is positively associated with increased risk for
smooth surface caries in posterior teeth. The study included 178 children between 8 to
11 years of age who participated in a school based dental treatment program called
“Smile Kentucky”. Comprehensive dental examination, height and weight
measurements and prescribed bitewing radiographs were taken for all the children
who participated in the program. Body mass index was calculated for age and gender
and children were grouped as recommended by the International obesity task force. A
published caries index by Pitts in 2001 was modified and used to rank caries severity.
The results showed that the overall caries average ranged from 0.00 to 4.40, but did
not vary significantly with patient age, BMI or gender. But, permanent molar caries

average significantly increased with increase in body mass index. This study
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concluded that children with increased body mass indices had an increased
interproximal caries incidence in their permanent molars. Neither age nor gender was

found to be related to the incidence of proximal caries.

Macek MD, David J. Mitola (2006)** explored the association between
overweight and dental caries among US children. The study was conducted to
examine the relationship between age- specific body mass index and dental caries in
children between 2 to 17 years old. Survey data (NHANES) from 1999 to 2002 were
used in this study and body measures and oral health (dentition section) were merged
for this analysis. The outcome variables were measure of dental caries prevalence and
severity for primary and permanent dentition. BMI for age percentiles were used.
From the results it was found that approximately 36% of overweight children between
2 to 6 years old and 39% of overweight children between 6 to 17 years old had dental
caries. Mean dental caries scores for overweight children were dft= 3.3 and DMFT=
2.5 for primary and permanent dentitions, respectively. The study showed that there
was no significant association between BMI for age and dental caries prevalence in
both the dentitions. There was also no significant association between BMI for age
and dental caries severity in children in primary dentition. Overweight children with a
positive history of dental caries in the permanent dentition exhibited fewer decayed,

missing, filled teeth than normal weight group.

Willershausen.B et al (2007)% studied the correlation between oral health and
body mass index in 2071 children including 1073 girls and 998 boys attending
primary school. Children aged 6 to 10 years attending primary schools in the city of

Mainz were enrolled in this study. A dental examination including the assessment of
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carious lesions (df-t and DF-T) and measurements of height and weight in order to
determine the BMI were done. Results showed that 6.8% of the elementary school
children were underweight, 76.4% had normal weight, and 10.5% were overweight
and 6.3% were obese. 50% of the underweight children showed healthy teeth, 47.4%
with normal weight showed healthy teeth, while 41.5% of overweight and 38.3% of
obese children displayed healthy teeth. No gender related differences, regarding the
prevalence rates for high weight and obesity could be established. The study
concluded that there was significant correlation between body mass index and caries

frequency.

Marshall TA et al (2007)% conducted a study to determine whether caries and
obesity were associated in paediatric population and if found associated, then to
explore the role of diet and socio economic status. Children and their parents who
were participants in the lowa fluoride study and lowa bone development study were
included in this study. A questionnaire to gather information regarding parental age,
parental educational levels and family income was mailed. Children’s primary
dentition was examined for dental caries and their anthropometric measurements were
recorded at 4.5 — 6.9 years of age. Dietary data was collected from a three day food
and beverage diaries which was completed at 1,2,3,4 and 5 years of child’s age. The
results showed that children at the risk of overweight had higher caries than normal
and overweight children. Further, children with caries had low family incomes, less
parental education than children without caries. The study concluded that caries and

obesity coexists in children belonging to low socio economic status.
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Isabelle Bailleul-Forestier et al (2007)** conducted a transversal study to assess
the caries experience in severely obese adolescent population who were treated for
obesity. Eighty two adolescents aged 12- 18 years from the suburbs of Paris were
included in the study. The study population was categorized into obese group (n=41)
and non-obese group (n=41). None of the study population had taken part in
preventive dental program in the past. Body mass index was calculated and in the
obese group, the values ranged from 29 to 66.6 while, in the non-obese group the BMI
values ranged from 14.7 to 23.9. Dental examination was conducted and the caries
experience of both the groups was expressed using DMFT index. Restorative index
(RI) was calculated using the formulae: (F/D+F) * 100%. The results showed the
mean DMFT index of obese group was 6.9 + 4.1 and for the non-obese group was 4.3
+ 3.5. Further, there was significant association between body mass index and DMFT
indices in the obese group. The obese adolescents had more caries than the non-obese

adolescents. It was concluded that severely obese children had high caries experience.

Pinto A et al (2007)® conducted a study to evaluate the association between
weight and dental caries among children during their first dental visit at an urban
dental school in Pennsylvania. It was hypothesized that there was a significant
association between obesity and presence of untreated dental caries. The study was
conducted on 135 children for a period of four months. Anthropometric measurements
were taken and BMI percentile was calculated prior to dental examination. DS/ds
index was used to assess dental caries. Results showed that approximately 12% of the
subjects fell into the risk of being overweight category and 15% were considered over

weight. Mean Ds scores was 2.06% with 16% in 2 subjects, 14% in 1 subject and 10%
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in 3 subjects. Spearman’s correlation between DS/ds and BMI was not significant.

The study concluded that no correlation between obese and non- obese children exists.

Mostafa Sadeghi, Farnosh Alizadeh (2007)%° conducted a cross- sectional
study in Isfahan, Iran to determine the association between age- specific body mass
index and dental caries in children. An initial screening was done for 1003 children
between 6-11 years of age from six private and state elementary schools from
different social backgrounds. From this, 633 (317 boys, 316 girls) children were
clinically examined for dental caries using the World Health Organization criteria
Decayed and filled teeth (DFT/dft) indices were used. . Weight, height, BMI-for-age
was also calculated for the study population. BMI-for-age and dental caries were
analyzed with multiple linear regression, chi-square and t-tests. The results showed
that 16% of the children had normal weight, 16.9% were at risk of overweight and
67.1% were overweight. In the normal weight, at risk of overweight and overweight
groups, the mean = SE for DFT were 0.34 = 0.08, 1.23 + 0.13 and 0.73 % 0.05,
respectively and 2.01 + 0.19, 2.76 £+ 0.18 and 2.59 + 0.13 respectively for dft. there
was no statistically significant association between BMI-for-age and DFT and dft
indices. It was also found that 27.7%, 14% and 37.2% of children with normal weight,
at risk of overweight and with overweight were caries free, respectively. From the
results, it was concluded that there was no association between BMI-for-age and

dental caries.

Hong L et al (2008)*" conducted a cross- sectional study using the data from the
National health and nutrition examination survey (NHANES) 1999-2002. The study

population included 1507 children aged 2-6 years in the United States. dft counts for
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the primary dentition was recorded followed by measuring height and weight. Body
mass index was calculated and the participants were categorized using age and gender
specific criteria given by centre for disease control, 2000. The results showed that
48% were male and 52% were female children and 74% of the children had normal
BMI, 11% were at the risk of overweight, and 11% were in overweight category.
30% of the study population had 1-5 dft and 12% had more than 5 dft. Significant
relationship between caries and obesity was found only for children between 60-72
months of age and not in any other age groups. From the results, the study concluded

that there appears no association between childhood obesity and caries experience.

Ana F. Granville-Garcia et al (2008)?® studied the relationship between
childhood obesity and dental caries. The study was done in the city of Recife, Brazil
and included 2651 children between 1- 5 years of age from 84 public and private
elementary schools. Dental caries and anthropometric measurements were calculated
according to WHO criteria. The results showed that obesity was present in 9% of the
children and dental caries prevalence was 19%. Upon statistical analysis, it was found
that there was no difference in DMFT score between the obese and non- obese
children. Based on these results, it was concluded that there was no relationship

between dental caries and childhood obesity.

Anita Alm, Christina Fahraeus Lill-Kari Wendt, Goran Koch (2008)%
investigated the relationship between body weight status in adolescents and snacking
habits in early childhood to approximal caries prevalence at 15 years of age. The cross
sectional study was conducted a part of the longitudinal surveys of oral health in

children followed from the ages of 1-15 years in Sweden. A total of 402 teenagers

10
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were included in the study and body adiposity status was estimated at 13.5-16.4 years
using International Obesity Task Force cut-off values (isoBMI). Information about
snacking habits in early childhood was obtained from interviews conducted at 1 year
and 3 years. Approximal caries information was obtained from Bitewing radiographs
at 15 years. The results showed that adolescents with isoBMI >25 had an approximal
caries prevalence that was a mean of 1.6 times higher than those with isoBMI < 25.
Furthermore, it was found that children’s snacking habits at an early age were
associated with approximal caries at 15 years (P<0.05). The study concluded that
overweight and obese teenagers had more approximal caries than normal weight
individuals and the frequent consumption of snacking products during early childhood
appeared to be a risk indicator for caries at 15 years. The study recommended that
preventive programs should include multidisciplinary level approach to prevent and

reduce both obesity and dental caries at an early age.

Gerdwin EW et al (2008)*° conducted a study in Sweden to evaluate the
association between dental caries, childhood body mass index and socio economic
status. The study population included 2303 children who were born in 1991 and living
in the country of Ostergotland, Sweden in 2001. Data on weight and height at 4, 5, 7
and 10 years of age were extracted from the records of child welfare centres and
school health services. Data on dental caries was obtained from the country council at
6, 10 and 12 years of age. deft score was calculated for primary teeth at 6 years and
DFT and DFSa was calculated for permanent teeth at 10 and 12 years of age. The
results showed that 69%, 76.9% and 68% were caries free at 6, 10 and 12 years
respectively. Likewise obese, but not overweight children had more caries affected

teeth than non- obese children. The study confirmed that caries prevalence is

11
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positively associated with obesity in the study population but the association was
weak .it was also concluded that childhood BMI and socio economic status were

unrelated.

Freire MCM et al (2008)*! studied the relationship between height and dental
caries in adolescents in Brazil. The study was conducted to test the hypothesis that
taller Brazilian adolescents have lower levels of caries experience. A questionnaire
was used to collect the data for 664 adolescents aged 15 from a cross sectional study
on the relationship between psychosocial factors and oral health in Brazilian
adolescents. Sampling method used was two staged sampling and stratified sampling.
Height measurements were taken. Caries experience was calculated using DMFT
AND DMFS index. Information regarding socio economic status, frequency of sugar
consumption, fluoride exposure and school performance were also obtained. The
results clearly stated that there was a decreased risk of having higher DMFT/DMFS
levels among taller adolescents. Further, caries experience was higher among low
socio economic status. This study concluded that taller adolescents have low caries

experience.

Sheller B et al (2009)* conducted a retrospective case study to describe the
body mass index of children with severe early childhood caries receiving dental
rehabilitation under general anaesthesia. The study population included 293 healthy
children between 2-5 years of age. Demographic measurements like birth date,
gender, and ethnicity were obtained. Anthropometric measurements were recorded
and BMI for age and gender was calculated based on recommendations given by

centers for disease control. Radiographs were used to determine dmft index and

12
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number of pulp involved teeth. The results showed that 11% of the study population
was under weight, 67% had normal weight, 9% was at the risk of overweight and 11%
was obese. The mean dmft score was 11.8. It was found that the BMI percentile did
not have any correlation with neither dmft index nor pulp involved teeth. From this
study, it was concluded that age and gender specific BMI percentile had no correlation

with caries experience or pulp involvement.

Sharma A, Hegde AM (2009)* studied the relationship between body mass
index, dental caries experience and preferences of diet in children in the age group 8-
12 years. The study was done in Mangalore, India and it included 500 children of
whom 255 were boys and 245 were girls. Anthropometric measurements were
calculated using balanced beam scale and stadiometer and BMI was calculated. Caries
experience was calculated using DMFS/dmfs index by a single examiner. Preferences
to various sweet and fatty foods were obtained using a 35 item food frequency
questionnaire. Older children completed the questionnaire by themselves while
parents of the younger children were asked to fill the questionnaire. The results
showed that 58.4% children had normal weight, 8.6% were under weight, 22.2% were
at the risk of overweight and 10.8% were obese. The mean DMFS for obese children
was 2.85 and normal weight children was 1.58 (p- 0.013). The mean dfs for normal
weight was 2.14 where as in obese group, it was 3.25. It was found that there was an
increase in mean caries experience in both primary and permanent dentition as body
weight increases from underweight to obese with an exception of higher increase in
caries experience in permanent dentition among underweight children compared to
children with normal body weight, over weight and obese. Likewise, 25.2% of the

overweight and 25.9% of obese children preferred sweet and fatty foods more

13
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frequently whereas only 7.9% of children in normal weight group preferred sweet and
fatty foods more frequently. From this study, it was concluded that there is a higher
prevalence of dental caries in over weight and obese children in both permanent and
primary dentition and children who are obese and overweight prefer sweet and fatty
foods more frequently than children with normal weight. The study recommended that

calculation of BMI in routine examination of the children.

Tripathi S et al (2010)* studied the relation between dental caries and obesity
among 2688 students between 6-17 years of age from two private schools and one
government schools, India. Teeth missing for orthodontic reasons, extraction or trauma
were not included in the DMFT scores. Caries in primary teeth was not recorded.
Radiographs were not taken. For anthropometric assessment, a 150 KG digital scale, a
100 g scale and a 200 cm tape were used according to WHO criteria and National Centre
for Health Statistics guidelines. Assessment and classification of BMI were performed
following established guidelines by National Center for Health Statistics (NCHS, 1976)
for age and gender. The results showed that 7.5% of students from private schools were
obese while 1.57% from government school was obese. Likewise, 92.6% students from
private schools were non- obese while 98.4% students from government schools were
non- obese. Dental caries prevalence was 27.6% in private school students and 9.6% in
public school students. The mean DMFT score in obese and non- obese group from
private school students were 1.163 and 1.072 respectively (p-0.836). The mean DMFT
score in obese and non- obese group from government school students were 0.298 and
0.490 respectively (p-0.098). The study concluded that although the obese children

studying both in private and government schools had more dental caries in comparison to
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non-obese children, there was no significant association between obesity and increase

incidence of dental caries.

Kelishadi R et al (2010)* conducted a case control study to find out whether
there is any association between dental caries and cardio metabolic risk factors among
youths in Isfahan. The study population included 132 participants between 11 to 16
years. Cardio metabolic risk factors like body mass index, blood pressure, blood
glucose level, cholesterol level and serum lipid profile were measured from blood
samples. Decayed, missing, filled surfaces were calculated based on WHO criteria.
The study results showed a significant difference between mean values of DMFS,
BMI and other measured variables. The authors recommended that more attention
should be paid to oral health and to create a sense of responsibility among medical
health professionals to inform children and families about hazards of having high
caries index and poor oral hygiene and their potential association with cardiovascular

disease risk factors.

Tambelini CA et al (2010)* conducted a cross sectional study in Brazil to
evaluate the prevalence of dental caries and investigate its association with excess
weight in adolescents and socio demographic factors. The study included a sample of
424 adolescents between 15 to 19 years of age. The prevalence of dental caries was
assessed according to the WHO criteria (1997). Body mass index was calculated from
anthropometric measurements and the samples were assigned into one of the four
groups namely obese, overweight, normal weight and underweight. Socio
demographic characteristics were obtained through interviews with the adolescents.

The results showed that prevalence of dental caries was 72.9% and excess weight

15



Review of Literature

(overweight and obese) was diagnosed in 22.4% of the sample. 5.4% had low weight,
72.2% had normal weight. The study stated that socio demographic factors like age,
skin colour and area of residence had a positive influence on the prevalence of dental
caries but, excess weight was not found to be associated with the prevalence of dental

caries.

Niraj Gokhale et al (2010)*" conducted a study to find out if there was any
correlation between dental caries and body mass index among 100 children aged 3 to
14 years at Nellore, India. Dental examination included DMFT and def indices
followed by weight and height measurements and socioeconomic status
determination. Body mass index was calculated and children were categorized into
one of the three groups namely ideal weight (BMI 14-17), underweight (BMI less than
14) and over weight (BMI more than 17). The results showed no statistically
significant values between body mass index, socioeconomic status and dental caries.
From this study it was concluded that there was no association between body mass
index and dental caries and as well as socioeconomic status and dental caries. Other

factors have a role to play in caries process.

Giselle D’Mello et al (2011)* studied the relationship between dental caries
experience in deciduous dentition and Body mass index among pediatric dental clinic
attenders in Newzeland. The study included 200 children aged 8 years for whom
height and weight were measured and BMI was calculated and deciduous dental caries
experience was recorded. The results showed that the overall mean BMI was 16 and

dmft ranged from 0 to 15 with a mean of 6. 24% had dmft less than 3 and 38% had
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dmft greater than 8. It was concluded that there was no association between BMI and

dental caries experience.

Davies PSW (1997)* conducted a study to investigate the relationship between
composition of the diet and body mass index in children between 1.5 years to 4.5
years. The study included 1444 children from Great Britain. Data regarding diet were
obtained from the National Diet and Nutrition Survey (NDNS) were used to calculate
percentage of total energy intake derived from fat, carbohydrate and protein following
a four day weighed intake carried out by the parents or care givers of the children.
Height and weight measurements were used to calculate the body mass index the
children. The results showed that taller and heavier than girls and there was a
significant difference between mean energy intake in the boys and girls (P<0.01).
Girls consumed more energy from proteins and less from carbohydrates than the boys
(P<0.05). There was no significant difference in the percentage energy obtained from
fat between boys and girls. The results also revealed that there were no obvious trends
for BMI and carbohydrates, fat and protein intake. The study concluded that it was not
possible to confirm the recent findings in much smaller samples that diet composition
affects body size. It was suggested that other findings like energy intake per se and
habitual physical activities might have an important role on the size, BMI and body

composition of pre-school children.

Atkin LM and Davies PSW (1999)* conducted a study to determine whether
diet composition was related to percentage body weight in children aged 1.5 — 4.5
years. The study included 77 preschool children for whom the data were provided by

the feasibility study for the National Diet and Nutritional Survey, Great Britain. The
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child’s mother or primary caregiver was asked to keep a weighed food record for a
period of 4 consecutive days including a Saturday and a Sunday. Comprehensive
instructions on how to weigh and record all the food and drinks consumed were
provided by a field worker before the recording period began. Likewise, body
composition was assessed by measurement of total body water (oxygen 18- dilution
method). Habitual physical activity was assessed by calculating the ratio of total
energy expenditure to predicted basal metabolic rate. Dietary intake and body
composition were analyzed to evaluate whether diet composition was related to body
fat. The results showed that the average energy intake was 4759KJ/d for the total
sample. Mean values for diet composition indicated that carbohydrate provided 57.4%
of energy, fat provided 30.5% and protein provided 12.1% of energy. It was found
that there were no significant correlations between percentage body fat and dietary
intake or percentage of energy from carbohydrate, fat or protein 9dietary intake). The
study concluded that physical activity level may have a greater influence on body

composition in early childhood.

Brien GO and Davies M (2006)** conducted a study to investigate the
relationship between nutritional knowledge and body mass index. The study was
conducted on first 500 patients (261 females and 239 males) listed in alphabetical
order aged between 18 and 65 years on the database of a general practice in Belfast,
Northern Ireland. Levels of nutritional knowledge were assessed using the general
nutritional questionnaire which is a self-reported measure. Demographic questions
concerned age and gender. Participants were asked to report their weight and height in
order to calculate their BMI. The results showed that 145 people returned completed

questionnaires. The sample comprised 91 females (63%) and 54 males (37%). The
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mean age of responders was 43.8 years. The World Health Organisation obesity
classification system was used to categorize participants according to their BMI:
underweight (2.8%), normal (43.4%), overweight (31%), obese class | (22.1%) and
obese class Il (0.7%). There was no significant correlation between levels of nutrition
knowledge and BMI; however, a high level of nutrition knowledge was found among
the sample. The study stated that a knowledge deficit may not be the most significant
factor preventing overweight individuals from adopting a healthier diet and questions

the utility of purely educational approaches to dietary behaviour change.

LaRowe TL, Moeller SM and Adams AK (2007)* conducted a study to
evaluate diet quality and body mass index (BMI) by beverage patterns in children
aged 2 to 11 years. The sample consisted of 541 children aged 2 to 5 years and 793
children aged 6 to 11 years. Beverage patterns were formed using 24-hour dietary
recall diet variables from the 2001-2002 National Health and Nutrition Examination
Survey. Beverages were aggregated into eight beverage groups: high-fat milk,
reduced-fat milk, fruit juices, soda, diet soda, sweetened beverages, coffee and tea,
and water. Anthropometric data were collected at the medical portions of the mobile
examination centre. Height and weight were used to calculate BMI and BMI
percentiles for age and sex according to Centers for Disease Control and Prevention
growth reference charts Cluster analysis was used to identify beverage patterns in
preschool and school-aged children. The results showed that four and five beverage
clusters were identified for children aged 2 to 5 and 6 to 11 years, respectively.
Among children aged 2 to 5 years, they were labelled as mix/ light drinker, high-fat
milk, water, and fruit juices. Similar beverage patterns were also observed for children

aged 6 to 11 years and were labelled the five beverage patterns as mix/light drinker,
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high-fat milk, water, sweetened drinks, and soda. The average percentage of total
energy from beverages differed significantly across beverage clusters. Children aged 2
to 5 and 6 to 11 years in the high-fat milk pattern had significantly higher total
percentage of energy intakes from beverages (35.2% of energy and 25.7% of energy,
respectively) compared to other beverage clusters. 29% of energy came from
beverages in the fruit juice cluster for preschool children and 24.3% and 22.8% of
total daily energy intake came from beverages in the sweetened drinks and soda
clusters, respectively, for school-aged children. BMI was not significantly different
across beverage patterns for children aged 2 to 5 years. For children aged 6 to 11
years, BMI was significantly higher in the water, sweetened drinks, and soda patterns
compared to the mix/light drinker and high-fat milk patterns The study concluded that
beverage patterns were related to diet quality among preschool and school-aged
children, but were only related to BMI in school-aged children. It was recommended
that children from all clusters could benefit by decreasing their intake of soda and
other calorically sweetened beverages that may displace important micronutrient-

dense foods needed for growth and development.

Heuberger R and Boyle 10 (2009)* conducted a non-experimental, cross
sectional study to examine the risks of beverage consumption choices and the intake
of beverages. a convenience sample of 706 community participants aged 17 to 72
years living in rural Michigan were included in the study. Standard health and lifestyle
questionnaires adapted from the Chronic Iliness Resources Survey (CIRS), Harvard
Food Frequency Questionnaire, Michigan alcohol screening test and alcohol use
disorders identification test and 24 hour food recall for food, alcohol and beverage

were used in this study. The participant’s body mass index was calculated by the
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interviewers using self-reported height and weight. Nutrient composition for classes
of beverages was determined using the Nutrition Pro Software System. The results
showed that the mean age of the participants was 23.67 years and 49.7% were females
and 50.1% were males. 86% of the sample consumed carbonated beverages. 99%
were alcohol drinkers. For all the participants’ coffee, tea and hot chocolate
consumption showed an inverse relationship with body mass index but statistical
significance was not achieved. The level of alcohol intake was found to be
significantly associated with increase in BMI. Older persons drank fewer carbonated
beverages and consumed significantly more caffeinated beverages. The results of this
study provides an opportunity for discussion for health education professionals in all

disciplines to work together to impact the overall health outcome of the communities.

Collison KS et al (2010)* conducted a study to examine the dietary patterns
that may affect anthropological factors. The cross sectional study was conducted in
Saudi Arabia among 9433 (5033 boys and 4400 girls) children aged 10 to 19 years.
Anthropometric measurements like height, weight and waist circumference were
measured and Body Mass Index was calculated for all the participants. A 7- day food
frequency questionnaire translated in Arabic and including coloured pictures of the food
items was used in the study. The frequency of physical activity was monitored by
asking the students to report the number of occasions per week they took part in
exercise consisting of 30 or more minutes. The results showed that the overall
prevalence of overweight children was 15.5%, obese children was 21.1%. 55% of the
children in the study population were in normal range and 16.8% were in underweight
category. The mean waist circumference significantly increased with age with boys

having larger waist circumference. Sugar- sweetened carbonated beverage consumption
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varied from 5.93 to 9. 04 servings a week and was found to be significantly higher than
consumption of non- caloric sweetened diet carbonated beverage, which varied between
0.92 and 1.52 servings per week. Older children reported eating significantly less fruits
and vegetables, less egg, fish and cereals than younger children. The number of children
reporting less than 6 hours of night time sleep increased with advancing age and
frequency of exercise decreased with increasing age. Waist circumference and BMI
were positively correlated with sugar- sweetened carbonated beverage consumption in
boys, but not in girls. The study concluded that a high intake of sugar- sweetened
carbonated beverage is associated with poor dietary choices and it correlates with waist

circumference and BMI in boys.
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MATERIALS AND METHODS

This cross sectional study was conducted to evaluate the relationship between
body mass index, dental caries and dietary pattern among a group of 600 healthy school

going children in Chennai between 6 to 12 years of age of both the genders.

Inclusion Criteria

1. Healthy school going children between 6-12 years of age.

2. Children for whom parental consents were obtained.

Exclusion Criteria

1. Children above 12 years and below 6 years of age.

2. Children with long standing systemic illness.

3. Children who were on any medication within the past 2 months.
4. Children with physical or mental disability.

5. Children for whom parental consent was rejected.

6. Children who are under any active medical/ dental treatment.

Armamentarium

The following materials were used in the study.

» Stature meter, size 200 cm (Golechha Diagnostics, Chennai)

» Portable electronic weighing scale (EB9003L, Ishimura med supplies, Japan)
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Sterile mouth mirrors

Sterile CPI Probes

Sterile Tweezers

Sterile kidney trays

Sterile Cotton

Disposable gloves and mouth masks
Dettol antiseptic solution

Pen, Pencil

vV V VY V¥V V¥V V¥V VY VYV VY

Data recording proforma (ANNEXURE-1)

Methodology

This study was conducted to evaluate the relationship between body mass index,
dental caries and dietary pattern among a group of 600 school going children in Chennai
between 6 to 12 years of age of both the genders by the department of Pedodontics and
Preventive dentistry, Ragas Dental College and Hospital, Chennai. After obtaining
approval of the study design from the Institutional review board, the study was
conducted for a period of 7 months from January 2011 to July 2011. Permission from
school authorities was obtained to conduct the study in schools. Following this, the
study design was explained to the teachers and consent forms were sent to parents
through the schools. (ANNEXURE-2&3) After obtaining parent’s consent, children
were randomly included in the study. Demographics including age were obtained from
school records, anthropometric measurements were recorded using stature meter and
electronic weighing machine and children were examined for their dental caries status.

Dietary patterns were obtained using diet charts.
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Calculation of Body Mass Index

Height and weight measurements were recorded for all the children who
participated in the study. Weight of each child on bare foot was measured to the nearest
0.1 kg using a portable glass electronic personal weighing scale (EB9003L, Ishimura
med supplies, Japan) which was calibrated before use. Each child was instructed to
stand still, with mass equally distributed between feet, until the scale reading stabilized.
The reading was then recorded. Height was measured to the nearest 0.1cm using a
stature meter attached to the wall (size 200 cm, Golechha Diagnostics, Chennai). For the
calculation of body mass index, the following formula was used.

BMI = Weight in Kg

(Height in m)?
The value obtained was then plotted on age and gender specific percentile curves
given by the centres for disease control, 2000* and children were categorized into 4

groups based on their BMI percentiles as

e UNDER WEIGHT group children with BMI for age less than 5™ percentile

e NORMAL group children with BMI for age greater than or equal to 5
percentile and less than 85™ percentile

e OVER WEIGHT group children with BMI for age greater than or equal to 85"
percentile and less than 95" percentile

e OBESE group children with BMI greater than or equal to 95" percentile.

(ANNEXURE-4&5)
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Evaluation of Dentition status

Caries status (deft and DMFT) was recorded using WHO oral health assessment
form (1997).%® Children were made to sit on the chair and examination was conducted
under bright daylight by a single examiner. Sterile mouth mirrors and CPI probes were
used to examine the oral cavity and to detect caries. Caries was recorded as present
when a lesion in a pit and a fissure or on a smooth surface has an unmistakable cavity,
undermined enamel or a detectably softened floor or wall. Recording of the data was

performed by an assistant.

Diet recording

Food groups were divided into rice and cereal group, meat and poultry group,
dairy and dairy products group, vegetable and fruit group (four basic food groups), fat
and oil group and snacks for the study purpose.*” The most commonly eaten food items
and the food groups they belong to were enlisted in a sheet in their vernacular names for
clear understanding at the time of recording data. After obtaining anthropometric
measurements and caries status, dietary intake of children for three days including a
weekend was obtained by sending the recording sheet to parents through school
authorities.*®*® Children/parents were asked to mark the appropriate food group and
time of consumption in the recording sheet each time when anything is eaten. Older
children (9 years and above) were asked to fill the diet recording sheet by themselves
under parent’s supervision, while parents were asked fill the sheet for younger children
(children < 9 years of age). From the data obtained, mean intake of food groups was

calculated. (ANNEXURE-6&7)
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All the data obtained from anthropometric measurements, dental examination
and diet records were analysed. The results were tabulated and statistical analysis was
done using Chi-square test, Tukey’s HSD Post Hoc test, Student t- test and Multiple

linear regression method (SPSS software version 11).
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FIGURE 1: MATERIALS USED TO MEASURE HEIGHT AND WEIGHT
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FIGURE 2: MATERIALS USED FOR INTRA ORAL EXAMINATION
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FIGURE 3: HEIGHT MEASUREMENT

FIGURE 4: WEIGHT MEASUREMENT
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FIGURE 5: INTRA ORAL EXAMINATION




Results

RESULTS

A total of 600 school going children in the age group of 6 to 12 years were screened
and examined in this study. Among them, 90 children who did not fill the diet recording sheet
properly were eliminated from the study and finally 510 children’s data were subjected to

statistical analysis.

Table 1 and Graph 1 shows distribution of the study population according to their
gender and body mass index for age. Of the 510 samples, 266 (52.15%) were males and 244
(47.84%) were females. A total of 113 (22.15%) samples belong to the underweight BMI-
for-age. Of them, 64 (56.63%) were males and 49 (43.36%) were females. 249 (48.82%)
children belong to normal BMI- for-age category and in them, 129 (51.80%) were males and
120 (48.19%) were females. 88 (17.25%) children belong to the overweight category. In this
category, 45 (51.13%) were males and 43 (48.85%) were females. A total of 60 (11.76%)
children belong to obese category. Of them, 28 (46.66%) were males and 32 (53.33%) were

females.

There was no statistically significant difference in the distribution of males and
females within each BMI group (P>0.05). On comparing the body mass index of both males
and females belonging to various BMI categories, there was statistical difference between
groups with more number of males and females belonging to the normal BMI-for-age

category followed by underweight category and the least in obese category.
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Table 2 and Graph 2 shows the caries prevalence of children belonging to various
BMI-for-age categories. Out of the total sample (n=510), 109 (21.40%) children were caries
free and 401 (78.60%) children had caries either in primary or permanent dentition. In the
underweight category, 22 (19.46%) children were free from caries and 91 (80.53%) children
had caries. In the normal BMI-for-age category, out of 249 children, 56 (22.50%) children
were free from caries and 193 (77.50%) children had carious teeth. In the overweight
category, out of 88 children, 22 (25%) children were free from caries and 66 (75%) children
had caries. In the obese category, out of 60 children, 9 (15%) children were caries free and 51

(85%) children had carious teeth.

Among the study population significant number of children were affected with caries
(overall caries prevalence-78.6%) with P=0.000**. On comparing caries affected children
belonging to various BMI categories, a statistically significant difference was observed
between all the categories (P=0.000**) except between overweight and obese category (P=
0.166). Highest prevalence of caries was seen in to obese category children followed by
underweight category, normal category and the least number of children affected by caries

belonged to overweight category.

Table 3 and Graph 3 shows gender distribution of the study population of the caries
affected and caries free children belonging to various BMI-for- age categories. Among the
109 (21.40%) caries free children, 55 (50.45%) were males and 54 (49.54%) were females.
Among the 401 (78.60%) caries affected children, 211 (52.61%) were males and 190
(47.38%) were females. In the underweight category, out of 113 children, 10 (8.84%) males
were caries free, 54 (47.78%) males were caries affected, 12 (10.61%) females were caries

free and 37 (32.74%) females were caries affected. In the normal BMI- for- age category, out
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of 249 children, 30 (12.04%) males were caries free, 99 (39.75%) males were caries affected,
26 (10.44%) females were caries free and 94 (37.75%) were caries affected. Among the 88
overweight children, 11 (12.5%) males were caries free, 34 (38.63%) were caries affected, 11
(12.5%) females were caries free and 32 (36.36%) females were caries affected. Among the
60 obese children, 4 (6.66%) males were caries free, 24 (40%) males were caries affected, 5
(8.33%) females were caries free and 27 (45%) females were caries affected. There was no
statistical difference between males and females in any BMI-for-age categories with respect

to their caries prevalence (P>0.05).

Table 4 and Graph 4 shows mean caries scores of the study population belonging to
various BMI-for-age categories. The overall mean deft score was 2.06+2.473 and overall
mean DMFT score was 1.025+1.129. The mean deft score and mean DMFT score for the
underweight category were 1.98 + 2.735 and 0.85+ 0.966 respectively. For the children in
normal BMI-for-age category, the mean deft score was 1.78 £ 2.205 and mean DMFT score
was 0.90 + 1.137. The mean deft score for overweight category was 1.94 + 2.246 and mean
DMFT score was 1.10 + 1.077. The mean deft and DMFT scores in the obese category were
2.55+ 3.191 and 1.25 + 1.385 respectively. Caries scores in primary dentition was higher than
in the permanent dentition in all the BMI-for-age categories which was statistically
significant (P<0.01). There was no statistical significant difference in mean caries scores
(both deft and DMFT) between children belonging to various BMI-for-age categories

(P>0.05).

Table 5 and Graph 5 shows distribution of mean caries scores of males and females
belonging to different BMI-for-age categories. In the underweight group, the mean deft score

for males is 2.28 + 3.139 and for females is 1.59 + 2.061. The mean DMFT score for males in
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the underweight group is 0.892£0.945 and for females is 0.80+1.00. In the normal BMI-for-
age group, the mean deft score for males is 1.57+1.911 and mean deft score for females is
2.01£2.472. The mean DMFT score for males in the normal BMI-for-age category is
0.94+1.130 and for females is 0.86+1.147. In the overweight BMI-for-age category, the mean
deft scores for males and females are 1.77+£1.698 and 2.11+2.719 respectively. The mean
DMFT score for boys in the overweight category is 1.13+1.014 and for girls is 1.09£1.151. In
the obese category, the mean deft scores for males and females are 2.46+3.727 and
2.65+2.697 respectively. The mean DMFT scores for males and females in the obese
category is 1.25+1.506 and 1.25+1.295 respectively. There was no statistical significant
difference in caries scores (deft and DMFT) between males and females in any BMI-for-age

category (P>0.05).

Table 6 and Graph 6 shows mean values of daily dietary intake of various food
groups of children in various BMI-for-age categories. In the underweight BMI-for-age
category, the mean score for rice and cereal group is 1.30+0.828, 0.59+0.516 for meat and
poultry group, 0.73+£0.503 for dairy and dairy products group, 0.77+0.535 for fat and oil
group, 0.71+0.501 for vegetable and fruit group and 1.16+0.791 for snack group. In the
normal BMI-for-age category, the mean score for rice group is 1.44+0.745, 0.71+£0.610 for
meat and poultry group, 0.93+0.579 for dairy and dairy products group, 0.82+0.669 for fat
and oil group, 0.77+0.537 for vegetable and fruit group and 1.55+0.887 for snack group. In
the overweight BMI-for-age category, the mean score for rice group is 1.53+0.723,
0.82+0.727 for meat and poultry group, 0.90+0.489 for dairy and dairy products group,
1.3920.900 for fat and oil group, 0.75+£0.532 for vegetable and fruit group and 1.83+0.872 for
snack group. In the obese BMI-for-age category, the mean score for rice group is 1.54+0.657,

0.84+0.595 for meat and poultry group, 0.91+0.563 for dairy and dairy products group,
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1.62+0.916 for fat and oil group, 0.80+0.650 for vegetable and fruit group and 2.10+1.094 for

snack group.

The mean values of all the food groups increased from underweight to obese group in
an ascending order except for dairy group and vegetable and fruit group. Maximum
consumption of dairy products was observed in normal BMI-for-age category children
followed by obese, overweight and underweight category in a descending order. Likewise,
maximum consumption of vegetables and fruits was observed in obese category followed by

normal, overweight and underweight category in a descending order.

Table 6a shows the comparison of mean daily dietary intake between various BMI-
for age categories. A statistical significant difference in the consumption of meat and poultry
food items was observed between underweight and overweight category with overweight
children taking more of meat and poultry items (P=0.05*) and between underweight and
obese categories (P=0.05*) with obese group taking more of meat and meat products. On
comparing dairy consumption between underweight and normal BMI categories, a statistical
significant difference was found (P=0.009**) with more of dairy product consumed by
normal BMI-for-age category children. Comparison of daily intake of fatty foods and oily
items showed statistically significant difference between all BMI-for-age categories (P<0.05)
except between underweight and normal BMI-for-age categories (P=0.936) and between
overweight and obese categories (P=0.210). Fat and oil consumption was more in obese
group followed by overweight, normal and underweight in a descending order. Likewise,
statistical significant difference in the daily consumption of snack items was found between
all the BMI-for-age categories (P<0.05) except between overweight and obese categories

(P=0.279). Daily consumption of snacks was more in obese group followed by overweight,
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normal and underweight in a descending order. There was not statistically significant
difference in the daily intake of other food groups between various BMI-for-age categories

(P>0.05).

Table 7 and Graph 7 shows the mean dietary intake of various food groups and
mean caries scores among various BMI-for-age categories. In underweight category, the
mean score for rice and cereal group was 1.30£0.828, 0.59+0.516 for meat and poultry group,
0.73+0.503 for dairy group, 0.77+0.535 for fat and oil group, 0.71+0.501 for vegetables and
fruits, 1.16+0.791 for shack items. The mean deft and DMFT scores for underweight
category are 1.98+ 2.735 and 0.85+ 0.966 respectively. In the normal BMI-for-age category,
the mean score for rice group is 1.44+0.745, 0.71+£0.745 for meat and poultry group,
0.93+0.579 for dairy and dairy products group, 0.82+0.669 for fat and oil group, 0.77+0.537
for vegetable and fruit group and 1.55+0.887 for snack group. The mean deft and DMFT
scores for normal BMI-for-age category are 1.78+ 2.205 and 0.90+ 1.137 respectively. In the
overweight BMI-for-age category, the mean score for rice group is 1.53+0.723, 0.82+0.727
for meat and poultry group, 0.90+0.489 for dairy and dairy products group, 1.392+0.900 for fat
and oil group, 0.75+0.532 for vegetable and fruit group and 1.83+0.872 for snack group. The
mean deft and DMFT scores for overweight category are 1.94+ 2.246 and 1.10+ 1.077
respectively. In the obese BMI-for-age category, the mean score for rice group is
1.54+0.657, 0.84+0.595 for meat and poultry group, 0.91+0.563 for dairy and dairy products
group, 1.62+0.916 for fat and oil group, 0.80+0.650 for vegetable and fruit group and
2.10+1.094 for snack group. The mean deft and DMFT scores for obese category are 2.55+

3.191 and 1.25+ 1.385 respectively.
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Table 7a shows the relationship between caries and BMI-for-age and dietary intake.
When compared to children in normal BMI-for-age, caries showed no statistically significant
relation to underweight, overweight or obese categories (P>0.05). A significant relation was
observed between caries and consumption of snack items (P=0.006**). No significant

relation was found between caries and any other food groups (P>0.05)
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Table 1: Distribution of study population according to BMI-for-age

Male vs.
Category Male Female Total Female
( P value)
n (%) n (%) n (%)
64 (56.63%) | 49 | (43.36%) | 113 | (100%)
Underweight 0.158
(24.06%) (20.08%) (22.15%)
129 | (51.80%) | 120 | (48.19%) | 249 | (100%)
Normal 0.568
(48.49%) (49.18%) (48.82%)
45 (51.13%) | 43 | (48.85%) | 88 | (100%)
Over weight 0.831
(16.91%) (17.62%) (17.25%)
28 (46.66%) | 32 | (53.33%)| 60 | (100%)
Obese 0.606
(10.52%) (13.11%) (11.76%)
266 | (52.15%) | 244 | (47.84%) | 510 | (100%)
Total 0.641
(100%) (100%) (100%)
P values
Male Female
Underweight vs. Normal 0.000** 0.000**
Underweight vs. Overweight 0.069 0.532
Underweight vs. Obese 0.000** 0.059
Normal vs. Overweight 0.000** 0.000**
Normal vs. Obese 0.000** 0.000**
Overweight vs. Obese 0.047 0.204

e Among the various BMI-for-age categories, more children belong to normal BMI-for-
age category followed by underweight category and the least in obese category which

is statistically significant (P=0.000**)

Level of Significance*: P < 0.05

Not Significant:

P >0.05

Highly Significant** : P <0.01
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Table 2: Caries prevalence of study population according to BMI-for-age

Children without caries

Underweight vs. Normal
Underweight vs. Overweight
Underweight vs. Obese
Normal vs. Overweight

Normal vs. Obese

Overweight vs. Obese

0.000**
1.000
0.020*
0.000**
0.000**
0.020*

Children without
Category Children Children with Total caries vs. children
without caries caries with caries
n (%) n (%) n (%) (P value)
Underweight 22 (19.46%) 91(80.53%) 113 0.000**
Normal 56 (22.50%) 193 (77.50%) 249 0.000**
Overweight 22 (25%) 66 (75%) 88 0.000**
Obese 9 (15%) 51 (85%) 60 0.000**
Total 109 (21.40%) 401 (78.60%) 510 0.000**
P values

Children with caries
0.000**
0.046*
0.001**
0.000**
0.000**
0.166

¢ Significant number of study population were affected with caries (78.6%) P=0.000**

e Maximum number of caries affected children belongs to obese group followed by
underweight, normal and least in overweight category.

Level of Significance*: P < 0.05

Not Significant:

P>0.05

Highly Significant** : P <0.01
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Table 3: Caries prevalence of males and females according to BMI-for-age

Caries free children Children with caries
Category Male Female P value Male Female P value
n (%) n (%) n (%) n (%)
_ 10 12 0.670 54 37 0.075
Underweight | (8.84%) | (10.61%) (47.78%) | (32.74%)
30 26 0.593 99 94 0.719
Normal (12.04%) | (10.44%) (39.75%) | (37.75%)
_ 11 11 1.000 34 32 0.806
Over weight | (12.5%) | (12.5%) (38.63%) | (36.36%)
4 5 0.739 24 27 0.674
Obese (6.66%) | (8.33%) (40%) (45%)

¢ No difference in caries prevalence was seen among males and females belonging to
various BMI-for-age categories (P>0.05).

Level of Significance*: P < 0.05
Not Significant:
Highly Significant** : P <0.01

P>0.05
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Table 4: Mean caries score and Standard Deviation of children according to

BMI-for-age
Category deft DMFT P value
Underweight 1.98 £2.735 0.85 + 0.966 0.000**
Normal 1.78 £ 2.205 0.90 +1.137 0.000**
Overweight 1.94 £ 2.246 1.10 £1.077 0.002**
Obese 2.55+3.191 1.25+1.385 0.005**
Total 2.06+£2.473 1.025+1.129 0.000**
P values

deft DMFT

Underweight vs. Normal 0.893 0.979

Underweight vs. Overweight 1.000 0.350

Underweight vs. Obese 0.475 0.116

Normal vs. Overweight 0.954 0.417

Normal vs. Obese 0.136 0.134

Overweight vs. Obese 0.458 0.887

Mean scores of deft Vs. DMFT were highly significant among children belonging to
all the BMI-for-age categories (P<0.01).

Mean scores of both deft and DMFT were not significant between children belonging
to various BMI-for-age categories (P>0.05).

Level of Significance*: P < 0.05
Not Significant: P>0.05
Highly Significant** : P <0.01
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Results

Table 5: Distribution of mean caries scores of males and females according

BMI-for-age
Category Deft P value DMFT P value
Male Female Male Female
Underweight | 2.28+£3.139 | 1.59+2.061 | 0.562 | 0.89+0.945 | 0.80+1.00 0.476
Normal 1.57++1.911 | 2.01+2.472 | 0.125 | 0.94+1.130 | 0.86+£1.147 0.470
Over weight | 1.77£1.698 | 2.11+2.719 | 0.844 | 1.13+1.014 | 1.09+1.151 0.707
Obese 2.46+3.727 | 2.65+2.697 | 0.203 | 1.25+1.506 | 1.25+1.295 0.809

e Both deft and DMFT scores between males and females among various BMI-for-age
categories was not statistically significant (P>0.05).

Level of Significance*: P < 0.05
Not Significant:
Highly Significant** : P <0.01

P >0.05
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Results

Table 6: Mean daily dietary intake according to BMI-for-age categories

Rice and Meat and Dairy Fat and oil Veg and Snacks
Category cereal poultry group group fruit group and
group group confectionaries

Underweight

(n=113) 1.30+0.828 | 0.59+0.516 | 0.73+0.503 | 0.77+0.535 | 0.71+0.501 1.16+0.791

Normal

(n=249) 1.44+0.745 | 0.71£0.610 | 0.93+0.579 | 0.82+0.669 | 0.77+0.537 1.55+0.887
Overweight

(n=88) 1.53+0.723 | 0.82+0.727 | 0.90+£0.489 | 1.39+0.900 | 0.75+0.532 1.83+0.872

Obese
(n=60) 1.54+0.657 | 0.84+0.595 | 0.91+0.563 | 1.62+0.916 | 0.80+0.650 2.10+1.094

e Mean scores of daily intake of rice and cereal group, meat and poultry group, fat and
oil group and snacks increased from underweight category to obese category.

e Mean scores of snacks were more than other food groups in all the BMI-for-age

categories except in the underweight category.
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Results

Table 6a: Comparison of mean daily dietary intake between BMI-for-age categories

Riceand | Meatand Dairy Fat and Veg and Snacks and
cereal poultry group oil group | fruit group | confectionaries
. group group
Comparison
(Pvalue) | (Pvalue) | (Pvalue) | (Pvalue) | (P value) (P value)
Underweight vs.
Normal 0.380 0.315 | 0.009** | 0.936 0.779 0.001**
Underweight vs.

Overweight 0.130 0.05* 0.140 | 0.000** | 0.944 0.000**
Underweight vs. Obese 0.185 0.05* 0.176 | 0.000** 0.738 0.000**
Normal vs. Overweight 0.728 0.509 0.974 | 0.000** | 0.996 0.05*

Normal vs. Obese 0.764 0.454 0.996 | 0.000** 0.980 0.000**
Overweight vs. Obese 1.000 0.995 0.999 0.210 0.959 0.279
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Results

Table 7: Mean dietary intake and caries scores among various BMI-for-age categories

Category Rice and Meat and Dairy group | Fatand oil | Veg and fruit Snacks and deft DMFT
cereal group | poultry group group group confectionaries
Ufzgir\i"fght 1.30£0.828 | 0.59+0.516 | 0.73+0.503 | 0.77+0.535 | 0.71+0.501 1.16+0.791 | 1.98+2.735 | 0.85+0.966
(wgrgg) 1.44+0.745 0.71+0.610 0.93+0.579 | 0.82+0.669 0.77+£0.537 1.55+0.887 1.78+2.205 | 0.90+1.137
O\Eﬁrz\’Vgéﬁ)Jht 1.53+0.723 0.82+0.727 0.90+0.489 1.39+0.900 0.75+£0.532 1.83+0.872 1.94+2.246 | 1.10+1.077
(g:egg) 1.54+0.657 0.84+0.595 0.91+0.563 1.62+0.916 0.80+0.650 2.10+1.094 2.55+3.191 | 1.25+1.385
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Results

Table 7a: Relationship of caries with BMI-for-age and dietary intake

Unstandardized coefficient

Standardized

coefficient
Independents P value
B co- efficient Standard B
Error
Normal Referent
Underweight 0.238 0.304 0.74 0.436
Overweight -0.116 0.159 -0.079 0.465
Obese -0.064 0.136 -0.062 0.638
Rice and cereal 0.183 0.163 0.051 0.262
group
Meat and poultry -0.120 0.202 -0.027 0.553
group
Dairy group -0.276 0.222 -0.056 0.214
Fat group 0.006 0.167 0.002 0.972
Vegetable and fruit 0.061 0.222 0.012 0.783
group
Snacks and 0.386 0.141 0.132 0.006**

confectionaries
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Discussion

DISCUSSION

Childhood overweight and obesity are global problems that are on the rise due to
modernization and change in life style.”® Despite many alarming findings, health
professionals in both medicine and dentistry have been slow to implement clinical
protocols to aid in the diagnosis and treatment of childhood overweight/obesity.**" >3
This may be due in part to the sensitive nature of the weight-related matters, but it has
been shown that health professionals also may lack self-efficacy, knowledge and
information needed to properly diagnose and address the problem.>* As the obesity
epidemic escalates, it is apparent that screening solely during well child visits may no
longer be a viable strategy for addressing the issue® and dentists can play a role in
handling this problem as children can visit the dentists at the earliest age of 1 year or
below and they also can help by providing diet counselling and anticipatory guidance to
the parents. Even though the role of dentists is small compared to the physicians, this
small success, however, make a significant difference on a population level.*®

Children’s dietary habits are significant contributors to childhood obesitym’?’3

and dietary imbalance causes dental caries which is well established in the literature.>"®
As both dental caries and obesity share some common risk factors like dietary,
biological, genetic, socioeconomic, cultural, environmental and lifestyle issues,? the
current study was done to explore if there is any relationship between body mass index,

dental caries and diet in a group of healthy school going children between 6 — 12 years

of age in Chennai city.
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Discussion

Ethical committee approval was obtained from the Institutional review board.
Children from 1% to 5" standards were randomly included in the study. Demographics
like name, age, gender were recorded. Anthropometric measurements like height and
weight were measured and recorded. Obesity and malnutrition represent opposite
extremities on the spectrum of adiposity and both are routinely quantified in terms of
weight and height relative to the child’s age. The most convenient and commonly used
tool to screen for overweight/obesity is the BMI (Kg/m?), a measure of body weight
adjusted for height. Due to differential changes in height and weight during growth and
development, BMI percentiles specific for age and sex are used to describe childhood
weight status. The Centers for Disease Control and Prevention (CDC) have published
standardized BMI charts to determine BMI percentiles for children.”®> Any weight
category other than “healthy weight” (5" to 84" percentile) as well as a rapidly rising
BMI growth trajectory may be a cause for concern and discussion among the providers,

parents and patient.

In the present study, intra oral examination was based on WHO oral health
assessment for caries detection (1997) using community periodontal index (CPI) probe
and mouth mirror.*® Caries was recorded following deft and DMFT criteria for primary

and permanent dentition respectively.

Dietary intake of children was obtained for three days including a weekend
through a self-reported diet record.”® Children above 9 years filled the diet recording
sheet by themselves under parental supervision. For younger children, parents filled the
diet recording sheet. After eliminating improperly filled diet recordings, 510 children’s

data were subjected to statistical analysis using SPSS software.
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Discussion

Among the 510 children, 266 (52.15%) were males and 244 (47.84%) were
females and more children (48.82%) belonged to the normal BMI-for-age category
followed by underweight category (22.15%), overweight (17.25%) and obese categories
(11.76%) in descending order (Table-1). There was no statistically significant
association between BMI-for-age and gender in our study which is similar to the
findings of Mostafa Sadeghi, Ramachandran A et al.?®> Further, the prevalence of
overweight in the present study (17.25%) is in accordance to the findings of
Ramachandran A et al (16.8%) and more than the findings of Kumar S et al (5.74%)
and Kotian MS et al (9.9%).>°°*® |t is worth mentioning that the calculated global
prevalence of overweight (including obesity) in children aged 5-17 years is estimated by

the WHO, IOTF to be approximately 10%, but this is “unequally distributed”.*?

In the present study overall caries prevalence is 78.6%. The results of this study
are slightly higher than the findings of Willershausen (caries prevalence-63%),
Tambeline CA et al (caries prevalence- 72.9%), higher than the findings of and lesser
than the findings of Freire MCM et al (caries prevalence-87.8%).2%%%3! |n the present
study, maximum number of children affected by caries belonged to obese category
followed by underweight category, normal BMI-for-age category and the least number
of children affected by caries belonged to overweight category and there was no
statistical difference between males and females in any BMI-for-age categories with
respect to their caries experience (P>0.05) (Table-3). The findings of the present study
are contrary to the findings of Mostafa Sageghi (maximum caries affected children in
overweight category (86%) followed by normal BMI-for-age (72.3%) and least in obese

category (62.8%).%
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Discussion

In the present study, the mean deft score of the study population is 2.06+2.473
and mean DMFT score is 1.025£1.129 (Table-4). The mean deft and mean DMFT
scores in the present study are less compared to the findings of Mahesh KP et al (mean
deft - 3.51 and mean DMFT - 3.955), Macek MD (mean deft -3.3 and mean DMFT -
2.5), Moses J et al (deft- 2.33 and DMFT- 2.67), Saravanan S et al (deft- 3.00 and
DMFT- 0.42) .%3#184% The results of the present study show that there is no statistically
significant difference in the caries scores of both primary and permanent dentition
between boys and girls in any BMI-for-age category (P>0.05). Similar findings were

seen in the study done by Hilgers KK et al.’

The present study findings shows an increase in mean deft and DMFT scores
from underweight (deft-1.98+ 2.735, DMFT-0.85+ 0.966) BMI-for-age category to
obese category (deft-2.55+ 3.191, DMFT-1.25+ 1.385) with exception of higher caries
scores in primary dentition in underweight category than in normal BMI-for-age
category and overweight category. This result is similar to the findings of Hilgers KK
et al (mean overall caries for low BMI -0.73 and mean overall caries for high BMI -
1.06) and Sharma A and Hegde AM (DMFS for underweight children-3.11, DMFS for
normal body weight children -1.58, DMFS for overweight children -2.48 and obese

DMFS for obese children-2.85). %%

In the present study, caries scores gradually increased in both primary and
permanent dentition as BMI increased which shows an association between BMI- for-
age and caries but this was not to the statistically significant level (P>0.05). An

association between BMI-for-age and dental caries was found in the studies done by
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Hilgers KK et al, Willershausen et al, Isabelle Baileul Forestier et al and Sharma A

and Hegde AM 2192433

On the contrary, the studies conducted by Patricia Vasconcelos LM et al,
Macek MD, Andres Pinto A et al, Mostafa Sadhegi, Hong L et al, Ana F. GG et al,
Tripathi S, Tambelini CA et al and Giselle D’Mello et al showed no correlation

between body mass index and dental caries.?%#2>26:27:28:34,36.38

The findings of the present study shows that the mean scores of all the food
groups increased from underweight to obese group except for dairy group and vegetable
and fruit group. Except for the underweight group children (who ate more rice and
cereals than other food groups), children belonging to all other BMI categories

consumed more snacks compared to other food groups which seeks attention.

In the present study, a statistically significant difference in the intake of meat
and poultry items was seen between underweight and overweight children, underweight
and obese children. There is suggestion in the literature that protein intake, not fat
intake, may be associated with the development of adiposity in childhood.®® It has been
proposed that a high protein intake during early childhood stimulates insulin like growth

factor 1 production, thereby triggering precocious adipocyte multiplication.®’

Consumption of dairy products showed statistically significant difference
between underweight and normal BMI-for-age children. Comparison of daily intake of
fatty foods showed statistically significant difference between BMI-for-age categories

except between underweight and normal BMI-for-age categories (P=0.936) and
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between overweight and obese categories (P=0.210). So it can be assumed that children
with high BMI values consume more of fatty foods than children with normal or low

BMI.

The results of the present study show that fatty food consumption was found to
more in obese group followed by overweight, normal and underweight in a descending
order. Fatty foods, which can be assumed to play a vital role in the in contributing to the
body mass or obesity was found to be consumed more by obese children than by
children in any other BMI-for-age category. Similar results are given by the study
conducted by Sharma A and Hegde AM who stated that children who were obese and
overweight preferred sweet and fatty foods more frequently compared to children with
normal weight.®® It is evident that the deposition of excess adipose tissue results from a
positive energy balance. However, a significant body of research findings suggests that
the macronutrient composition of the diet affects the composition of human body. In
particular, it appears that the proportion of fat ingested, compared to carbohydrates and
proteins, influences the amount of body fat. The greater energy density of lipids (38KJ/g
as opposed to 17 KJ/g for other macronutrients) may be one way in which fat exerts its
obesity promoting effect. Thus a higher fat diet necessarily results in a higher energy
intake, which leads to a positive energy balance if energy expenditure is not increased

proportionately.*

A statistical significant difference in the daily consumption of snack items was
found between all the BMI-for-age categories except between overweight and obese
categories (P=0.279). Obese category children consumed more snacks followed by

overweight, normal and underweight in a descending order.

49



Discussion

A balanced diet helps in the development of a healthy child. It should be noted
that a proper diet should include all the essential nutrients in adequate quantity. In the
modern society, people eat more of fast foods outside home; the frequency of snacking
as well as the contribution of snacks to the total caloric intake has drastically increased.
Drinks rich in free sugars increase overall energy intake by limiting the appetite control.
Thus, there is less of compensatory reduction of food intake after the consumption of
high sugar drinks than when additional foods of equivalent energy content are
provided.®® There are few other factors that contribute to the increase in body weight.
They are excessive consumption of soda and juices,'®*? larger sized proportions of food
served over the past 10 years,'® fewer meals eaten together as a family and consumption
of fewer fruits and vegetables, watching television for more hours, preference of

computer games over outdoor sports.

The present study is an attempt to find out if there is any relationship between
body mass index and dental caries and the role of diet in contributing to both the
problems. Using multiple linear regression, when BMI-for-age and diet were compared
with caries (Table 7a), a statistically significant association was found only between
snacks and caries (P=0.006**). It should be remembered that the concept of biological
plausibility suggests that neither the hypothesis “obesity increases risk of caries” nor
“caries increases the risk of obesity” is particularly logical. Rather, it is more realistic
that a common risk factor increases the likelihood of both diseases, which are then

observed in association.?
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The assumption that “overweight/obesity correlates with more caries” cannot be
statistically proved in this study though caries scores in both the dentitions increased as
BMI-for-age increased. Only one of the etiologies common to both dental caries and
obesity has been explored in the present study. The present study is cross sectional and
so a cause-effect relationship over a limited period of time cannot be established. Also,
the self-reporting of dietary data is worth mentioning. Both obesity and dental caries are
complex issues with multiple etiological factors. Our analysis was limited to dietary
pattern alone. Further studies should be targeted on exploring many other contributing
factors to obesity like physical activity, genetic makeup of the child and caloric

quantification of dietary intake on a larger scale.

Our country is in the midst of a childhood obesity epidemic that threatens
nation’s long term health. It is easy to speculate that we are only seeing the tip of the
iceberg and that the future economic, health and social consequences of this epidemic
may be one of our nation’s most serious challenges in this century. As members of the
pediatric health team, it is critical that pediatric dentists maintain awareness of this

epidemic and participate in the assessment and prevention of childhood obesity.®®
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Conclusion

CONCLUSION

Within the limitations of this study, it can be concluded

1. The overall caries prevalence is 78.6%. Caries prevalence was found to be
maximum in obese category children (85%) followed by underweight children
(80.53%), normal BMI-for-age children (77.50%) and overweight children

(75%) in descending order.

2. The present study shows that the overall mean deft score is 2.06+2.473 and the
overall mean DMFT score is 1.025£1.129 and there is no statistically significant
difference in the caries scores of boys and girls between any BMlI-for-age

categories.

3. Caries scores gradually increased in both primary and permanent dentition as
BMI increased (except in the primary dentition of underweight children where
deft score was more than normal and overweight children) which shows an
association between BMI- for- age and caries but this was not statistically

significant (P>0.05).

4. Caries in primary dentition is more compared to permanent dentition (overall as
well as in all BMI-for-age categories) which is statistically significant (P<0.05)
but when compared between groups, there is no statistically significant

difference in caries scores both in primary and permanent dentition (P>0.05).
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5. The mean scores of all the food groups increased from underweight to obese
group except for the dairy group and vegetable and fruit group. Except for the
underweight group, children belonging to all other BMI categories consumed

more snacks compared to other food groups.

6. Comparison of daily intake of fatty foods showed statistically significant
difference between BMI-for-age categories (P<0.05) except between
underweight and normal BMI-for-age categories (P=0.936) and between

overweight and obese categories (P=0.210).

7. A statistical significant difference in the daily consumption of snack items was
found between all the BMI-for-age categories (P<0.05) except between

overweight and obese categories (P=0.279).

8. When compared to children in normal BMI-for-age, caries showed no
statistically significant relationship to underweight, overweight or obese

categories and with any food groups (P>0.05) except with snack items (P<0.05).

Based on the conclusion from this study, it is recommended to create a sense of
responsibility among the health care professionals dealing with children especially
dentists to inform children and parents about the short term and long term effects of
obesity, caries and improper dietary patterns and their potential association with cardio
vascular diseases. The importance of diet counselling is worth mentioning in this

regard.
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Summary

SUMMARY

The present study was done to find out if there is any relationship between body
mass index, dental caries and dietary intake on a group of 6-12 years old healthy school
going children in Chennai city. Demographics were obtained from school records and
height was measured using stature meter and weight was measured using a portable
electronic weighing machine. BMI-for-age was calculated using CDC growth charts
(2000). Caries was assessed through intra oral examination based on WHO (1997)
criteria. Dietary intake was obtained for three consecutive days including a weekend
through a self-reported diet history.

The overall caries prevalence of the study population was found to be 78.6%
with mean deft score of 2.06 and mean DMFT score of 1.025. As BMI-for-age
increased, the overall caries scores gradually increased (primary and permanent
dentitions) which showed an association between BMI- for- age and caries but this was
not statistically significant in the present study (P>0.05).The mean scores of all the food
groups increased from underweight to obese group except for the dairy group and
vegetable and fruit group. Except for the underweight group, children belonging to all
other BMI categories consumed more snacks compared to other food groups. As BMI-
for-age increased, consumption of fatty foods and snacks gradually increased.

When compared to children in normal BMI-for-age, caries showed no
statistically significant relation with any BMI-for-age categories and with any food
groups except with snack items.

Both childhood obesity and caries have common determinants and require a
comprehensive, integrated management approach by multidisciplinary medical teams

and Pediatric dentists should thus be actively involved in limiting this global issue.
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ANNEXURE-1

DATA RECORDING PROFORMA

Name: Date:
Age/ Gender:
Date of Birth:
School and Class:
Height (in metre):
Weight (in Kilogram):
Body mass index (BMI) = Weight (inkg) =
(Height in meter)?
BMI Category:
[ Underweight
] Normal
] Overweight
[] Obese
Dentition status (WHO criteria- 1997)
55 54 53 52 51 61 62 63 64 65
17 16 15 14 13 12 11 21 22 23 24 25 26 27
47 46 45 44 43 42 41 31 32 33 34 3H 36 37
85 84 83 82 81 71 72 73 74 75

Primary dentition caries score (deft):

Permanent dentition caries score (DMFT):




ANNEXURE-2

CONSENT FORM (ENGLISH)

I, , the parent/ guardian of hereby give

consent for the participation of my son/ daughter in the study. | have been informed clearly
about the procedure/ techniques of the study and I voluntarily, unconditionally, freely give
my consent for the active participation of my son/ daughter without any form of pressure in

mentally sound and conscious state.

SIGNATURE OF THE DOCTOR SIGNATURE OF THE CHILD’S

PARENT/ GUARDIAN



ANNEXURE-3
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ANNEXURE-4
CDC BMI-for-age PERCENTILES- BOYS
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ANNEXURE-5
CDC BMI-for-age PERCENTILES- GIRLS
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ANNEXURE-6

DIET RECORDING SHEET-ENGLISH

FOOD GROUP

DAY-1

DAY-2

DAY-3

MEAN

Rice and cereal group

(rice, idly, dosai, Bun,
noodles, cornflakes etc)

Meat and poultry group

(fish, egg, chicken, beef,
mutton etc)

Dairy and dairy products

(milk, butter, ghee, cheese,
curd, butter milk)

Fat and oil group

(fried items, oily foods)

Vegetables and fruits

(carrot, beans, brinjal,
mango, banana, apple etc)

Snacks and Sweet items

(biscuits, chocolates,
beverages, chips etc)




ANNEXURE-7

DIET RECORDING SHEET-TAMIL
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