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ABSTRACT

Introduction: Diet plays an important role in the increased prevalence of obesity due to
the higher consumption of foods rich in fat and carbohydrates. besides being directly
associated with obesity, eating habits, especially regarding the intake of sucrose, have a
well-established casual relationship with tooth decay, along with socio-demographic
aspects, such as low socioeconomic status. So the aim of the study was to find correlation
between BMI and Dental caries among 12 and 15 years school going children of
Lucknow City. Materials and Method:A descriptive cross sectional study was
conducted on 1022 subjects, including 265 males (50.8%) and 250 females (49.2%) of
private school. And there were 250 males (50.0%) and 250(50.0%) females of
Government school. A predesigned proforma was used to assesses the variables of the
study. Dietary habit and Oral Hygiene Practices was also recorded. assessed Dental
Caries was assesses using DMFT index (WHO criteria 1997) and BMI was assessed
using the classification by Centre for Disease Control and Prevention (2006).Result:
Overall correlation of the study subjects(n=1022) ,between BMI and DMFT scores with
the Spearman’s rho correlation Coefficient (p) of -.016 and p value= .600 showed a
negative correlation between both the variables i.e., BMI and DMFT also showed no
significant association during correlation respectively. Conclusion :The correlation
between the BMI and Dental Caries among school going children 12 and 15 years of

Lucknow city was inversely correlated with no statistical significance
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Overweight and obesity, defined as excess body fat compared to lean body mass, are a

growing public-health problem in the world.' Decreasing physical activity, increasing

sedentary lifestyles and dietary changes are factors strongly associated with the

development of overweight and obesity.?

Diet plays an important role in the increased prevalence of obesity due to the higher
consumption of foods rich in fat and carbohydrates.’ besides being directly associated
with obesity, eating habits, especially regarding the intake of sucrose, have a well-
established casual relationship with tooth decay, along with socio-demographic aspects,

such as low socioeconomic status.*

Because caries is associated with poor dietary habits and inappropriate diets promote
obesity, a biologically plausible association between obesity and dental caries has been

inferred in the literature.

However, the pressure of a common factor such as a high-sugar diet, caused by the
ingestion of food such as soft drinks, cake, and ice cream, seems to increase the
probability of both diseases and seems to be the most acceptable theory to explain the

relationship between obesity and dental caries.”

Obesity and dental caries are both multifactorial diseases that impact children’s health

and psychological development®

Today the world faces two kinds of malnutrition, one associated with hunger or

nutritional deﬁciendy and the other dietary excess. Urbanization and economic
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development has resulted in rapid changes in diet and lifestyles. The world bank
estimates that India is ranked 2" in the world of the number of children suffering from
malnutrition, after Bangladesh ( in 1988), where 47% of the children exhibit a degree of
malnutrition’. The prevalence of underweight children in India is among the highest in
the world, and is nearly double that of Sub-Saharan Africa with dire consequences for
mobility, mortality, productivity and economic growth. Simultaneously, there are a small,
but increasing percentage of over weight children who are at a greater risk for non-

communicable diseases such as diabetes and cardio-vascular heart diseases later in life®.

According to the available literature, nutritional deficiencies may impair not only the
tooth structure but also the development of salivary gland. During the formation of teeth
the physical and chemical properties of enamel could be altered in the direction of
increased dental caries susceptibility. There may be a greater prevalence of dental caries

because the excessive consumption of sugary foods’.

Under nutrition in early childhood affects skeletal growth and results in decreased height.
Similarly, poor nutrition in early childhood affects tooth eruption and results in delayed
emergence of the teeth. Delayed tooth eruption leads to exposure of the teeth in the oral
environment for a lesser period of time. This may lead to the delay in caries acquisition.
There appears to be a strong physiological association between skeletal growth and

delayed tooth.'%!!

There are controversial results documented regarding the relationship between the body
mass index and the occurrence of dental caries in children. It has been claimed by some

reports that being overweight is linked to caries, whereas, other reports state that caries is
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more common in underweight children, Some studies claims that there is no significant
" ' It . Bt ' N [ ¥ il
relationship between dental caries and nutritional status in a group of obese children,'””!
while other studies shows that children's dietary habits are a significant contributor to

obesity and dental caries,'"

Number of Indian studies on dental caries had been carried out mostly in adult and
elderly population and in relation to socio-demography, hygiene and diet while in
children related to prevalence and treatment of caries,'® However, studies showing the
effect of nutrition of dental caries in Indian school children are very scanty, Hence, an
attempt had been made in the present study to assess the Co-Relation Between Dental
Caries And Body Mass Index Among 12 & 15 Years Old School Going Children In

Lucknow City.
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AIM & OBJECTIVES
“

AIM
*  Toassess the relationship between Body Mass Index and dental caries in 12 & (K]
year old school going children of Lucknow city,
OBJECTIVES
L]

To assess the dental caries experience of 12 & 15 year old school going children.
* To assess body mass index of 12 & 15 year old school going children.
* To compare the relationship between BMI and Dental Caries among public and

rivate school children of 12 years old in Lucknow City.
p Y Y
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REVIEW OF LITERATURY,
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Lo Chen W, Clien P, Chien 8C, Shilk W i 11C99m)"
I this study, the cross sectionnd dat trom a ‘Thiee year ol Chililien's Heultly
Survey were evaluated, ‘The body welpht, height, hody miss dides (1WM1), sl
decayed and filled teeth () seore were analyzed e 5,088 chilidien The
prevalence of dental carles was not different significantly among difterent WM
groups, There were no significant ditferences in the diescore of carlons childien
among different BM1 groups, Little or no relationship was fonnd hetween 1M1
and dit score, We conclude that there is no - relationship between calons
deciduous teeth and weight status in theee-year-old childien,
2. P Mojon, E Budtz-Jorgensen, C 1 Rapin ( 1999

The objective of the study was to evaluate the relatfonship between ol henlth
status and nutritional deficiency. 324 institutionalized frall older ndults (mean nge
835) were included in study, Structured oral examination ineluding an evaluation
of mucosa, periodontal state,caries prevalence and denture quality, ‘The nutritional
status was assessed using serum albumin concentration and the body mass Index,
Physical dependence was assessed using the Barthel ndex. About two-thirds of
the subjects were functionally dependent and hall had either a body masy index
<21 kg/m2 or serum albumin <33 g/l Among the edentulons, wenring dentures
with defective bases or not wearing dentures at all were the factors most
associated with malnutrition, In dentate subjects, corvesponding ldentifiers were
the number of occluding pairs of teeth (five or fewer, either natural or prosthetic),

the number of retained roots (four or more), and the presence of mobile teeth,
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Review of Literature

dentitions were: (1) dental caries prevalence; and (2) severity (geometric mean dft
and DMFT). Covariates included: (1) age; (2) gender; (3) race/ethnicity; and (4)
poverty status. Analysis was limited to children 2 to 17 years old. It was found
that approximately 36% of overweight children 2 to 6 years old and 39% of
overweight children 6 to 17 years old had dental caries. Geometric mean dental
caries scores for overweight children were dft=3.3 and DMFT=2.5 for primary
and permanent dentitions, respectively. Controlling for covariates, there was no
significant association between BMI-for-age and dental caries prevalence in either
dentition. In addition, among children with a positive history of dental caries,
BMI-for-age was significantly associated with dental caries severity in the

permanent dentition — overweight children had a lower geometric mean DMFT

than did normal weight children.
5. Sadeghi M, Alizadeh F; (2007)*

The aim of the study was to determine the association between age-specific body
mass index (BMI-for-age) and dental caries in children. In this cross-sectional
study a total of 1003 children were screened. The findings showed that 16% of the
children had a 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.
Multiple linear regression showed that there was no statistically significant
association between BMI-for-age and DFT (R = 0.06) and dft (R = 0.07) indices.

21.7%, 14% and 37.2% of children with normal weight, at risk of overweight and
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with overweight were caries free, respectively. There was statistically significant
association between BMI-for-age and being caries free (p = 0.0001). the study
concluded that, there was no association between BMI-for-age and DFT/dft
indices. In addition, a high prevalence of at risk of overweight and overweight
was seen among 6-11-year-old children in Isafahan, Iran.

6. Forestier IB, Lopes K, Souames M, Levy SA, Frelut ML, Lefevre MLB.
(2006)°
A study was conducted on 82 adolescents of age group 12 to 18 years to assess
the caries experience in severely obese and non obese adolescent population in
France(2006).The DMFT indices of a group of obese(n=41) and a group of non
obese adolescents(n=41) were compared. The results showed that there was a
significant association between BMI and DMFT indices( P=0.01) in the severely
obese group. The results showed that the obese adolescents were more likely to
have caries than the non obese ones. The study concluded that given the
tremendous increase in the prevalence of obesity in children, dentists should
promote a healthy diet not only to prevent dental decay but also to reduce the risk
for obesity.

7. Pinto A, Kim S, Wadenya R, Rosenberg H(2007)"
The aim of the study was to evaluate the association between weight and dental
caries in a random prospective cohort of children at their initial visit at an urban
dental school. One hundred and thirty-five children were recruited in a four-
month period. The DS/ds index was used to assess caries, and BMI percentile was

calculated based on age and gender-adjusted published scales. Correlation
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e viEW Of Literature
analyses, linear, and multivariate regression including age, gender, and BMI were
calculated with a significance threshold of p>0.05. No correlation between dental
decay in obese and non-obese children was detected (p=0.99).

. Levine RS, Nugent ZJ, Rudolf MC, Sahota P(2007)%

The aim of the study was to investigate the relationship between the original
dietary pattern, current dietary pattern, tooth brushing habit and oral health. Of the
original children, 500 were traced to 32 secondary schools over a wide geographic
area. Three-day, self-reported dietary data was obtained, together with
information on tooth brushing habits. A dental examination was carried out using
BASCD survey methodology. The children in this study had a lower DMFT
(0.82) than found in the most recent survey for the area (1.39). No significant
relationship was found between sugar-sweetened foods or drinks at age 7-11 and
caries in the first permanent molar teeth at age 11-15 years, however a significant
relationship was found between current sugar-sweetened drinks consumption and
caries. Significantly less caries was associated with the reported moderate
consumption of dairy products by the children when aged 11-15 years. A
significant inverse relationship was found between claimed tooth brushing
frequency and caries. Of those children aged 11-15 years claiming to brush at
least once a day, 69% were caries-free with a mean DMFT of 0.69. Of the
children who claimed to brush only occasionally or never, 52% were caries-free
and they had a mean DMFT of 1.05. The conclusion of this study was, the
reported consumption of sugar-sweetened drinks and the lack of regular tooth

brushing were found to be the factors most strongly linked to caries.
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9. Naraksawat K, Tonmukayakul U, Boonthum A.(2007)"
A cross sectional study was conducted on 862 school children of age 12 to 14
years in Thailand(2007) to assess association between nutrition and dental caries
in permanent dentition and to identify oral hygiene indicators. The results show a
negative relationship between nutritional status and the DMET index, which
increased when the nutritional status decreased(Spearman’s tho correlation
0.140,p<0.001).Normal weight and thin school children had a higher risk for
dental caries than overweight and obese children. Normal weight and thin school
children were more likely to have a DMFET of at least | by 194 times and 2.22
times respectively ,compared to overweight and obese children, Their study
emphasized that school health promotional activities should emphasize eating
habit improvement in order to reduce the incidence of caries,
10. L.B Oliveria, A. Sheiham, B. Marcelo(2008)™

The main objective of the study was to assess whether dental caries status was
related to nutritional status in preschool urban Brazilian children aged 12-59
months. Dental and anthropometric examinations were conducted on 1,018 12~
59-month-old children during the National Day of Children Vaccination, Dental
caries prevalence and severity were measured using the decayed, missing or filled
surfaces (dmfs) index. The World Health Organization (WHQ) Child Growth
Standards Reference was used to evaluate nutritional status, Results on nutritional
status were presented as Z-scores.n The data collected included socio-economic
conditions. Multilevel linear regression was applied to investigate the effect of

nutritional, socio-economic, and demographic factors on the status of childrenOs
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.

12

dental cavies Canies wan present e VA% of chilldien, The tinal bilermchienl
foptntie medel showed a shpnbticant assocttion between natritional status and
caties experience, Childeen with low 2 scores Inosome ndexes hnd an incrensed
vk ot having canies, n addition, children whose mothers had = 8 yr of education
and were from Tower income families had an dnereased sk of high levels of
dental cardes, There was an assoctation between nutrdtional and soclo economic
factors, and dental cavdes, In conclusion, underweight childien and those with
adverse socio-economic conditions were more likely o have cories experience,
Alm A, Isakason H, Faheacus ¢, Koch G, Andereson GBI, Nillson M,
etal.(2000)}

A study was done to investipate the relationship between hody weight status and
dental cavies on 3,6,15 and 20 year old children in Sweden(2009), The results
showed that adolescents(15 years) and young adults(20 years) who were obese or
overweight had statistically significant higher incidence of caries than normal
weight cllildu"n. At 6 years of age, the odds(OR) of having caries in obese
children is 2.5 times higher than the odds of having caries in normal weight
children (p=0.04).At 3 years of age ,no association was found between overweight
or obesity and dental caries, The study concluded that overweight and obese
adolescents and young adults had more caries than normal weight individuals.
Tramini P, Molinari N, Tentscher M, Demattei C, Schulte AG(2009)"

The aims of the study were to assess the distribution of body mass index (BMI)
and D3+)MFT index in a sample of 12-year-old French children, and to

compare several regression models in order to analyze the association between

Page 12

CamScanner



Review of Literature
W

those who consumed sweets more than once a day were more likely to have caries
experience. The study concluded that there was a significant association between
overweight/obesity and caries experience among school children of the Udupi
district. Obesity and dental caries have common risk determinants and require a
comprehensive multidisciplinary approach by dental healthcare professionals.
14. Modéer T, Blomberg CC, Wondimu B, Julihn A, Marcus C(2010)*
In this cross-sectional study , the hypothesis tested was; whether childhood
obesity is associated with reduced flow rate of stimulated whole saliva and dental
caries. The obese subjects exhibited higher number of decayed surfaces (DS), 0.7
vs. 0.1 (P = 0.008) and lower flow rate of stimulated whole saliva 1.2 vs. 2.0
ml/min (P < 0.001). Of obese patients, 17 subjects had VPI% >25 and 21 had
BOP% >25, both compared to only 5 subjects of the normal weight with P values
of 0.005 and <0.001, respectively. In a multivariate logistic regression model BMI
was significantly associated with the flow rate of stimulated whole saliva less than
the median value 1.5 ml/min (P < 0.001; odds ratio (OR) 1.36) as well as with DS
(DS >0) (P = 0.002; OR 1.31) and the associations were not found to be
confounded by any of the studied variables. The results indicate that childhood
obesity is associated with reduced flow rate of stimulated whole saliva and dental
caries and further strengthens obesity's negative effect on children's oral health.
15. Vézquez-Nava F et al (2010).2

The aim of this study was to determine the association between obesity and caries.
A slightly higher percentage of dental caries was found in boys (19.6 %) than in

girls (16.4 %). From the total sample, the mean BMI was 17.10 +/- 3.83.
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17. Campos JA, Melanda EA, Antunes Jda S, Foschini AL (2011)™
This cross-sectional study was conducted for a spatially analysis of the
distribution of dental caries and the nutritional status (NS) of 5-year-old preschool
children of public schools in the city of Araraquara, Sio Paulo, Brazil. The
sample was selected in a stratified probabilistic manner. A dental examination
was conducted to investigate the dmft index. The anthropometric indicators of the
weight/height (W/H), height/age (H/A), weight/age (W/A) and body mass index
(BMI) were calculated to estimate the NS. A descriptive statistical analysis was
conducted and a thematic map was created. At the end of the study 491 children
had full address codification. A GPS device was used to ascertain the geographic
reference points. A pluri-directional semi-variogram was elaborated. The results
revealed that both variables presented a pure nugget effect showing the absence of
a spatial correlation, in other words the dmft and nutritional status are not
regionalized variables, and their values do not reveal direct spatial dependence.
Dental caries and nutritional status are health conditions that do not reveal spatial
dependence.
18. Nadia Al-Rawi, Anhar A1-Saadi(2011)

In this study, the diabetic group included 27 children aged 10-13 years old of both
gender. The control group included 30 non- diabetic children matching with study
group. Diagnosis and recording of caries experience were through the application
of decayed, missing and filled surfaces (dmfs, DMFS) indices. Salivary samples
were collected and chemically analyzed for the detection of insulin hormone.

Body Mass Index (BMI) specific for age and gender was used for assessment of
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different between BMI groups (P=.41). OW and OB children had less primary
tooth caries than UH children. (P=.04) The presence of new carious lesions at
recall exams in primary teeth (P=.35) and permanent teeth (P=.96) was not
significantly different between BMI groups. This study concluded that, a smaller
proportion of obese and overweight children initially presented with primary tooth

caries than underweight/healthy weight children.

. Norberg C, Hallstrom Stalin U, Matsson L, Thorngren-Jerneck K, Klingberg

G(2012)*

The aim of the survey was to study the association between dental caries and body
mass index (BMI) in Swedish preschool children (born in 1999). A population-
based and cross-sectional study design was used comprising all 920 5-year-old
children in a defined area in and around the city of Lund. Anthropometric
measures for the calculation of BMI were retrieved for each child. The occurrence
of caries and fillings in the primary dentition, defined as deft (decayed, extracted,
or filled primary teeth) and dt (decayed primary teeth), was collected from the
children's dental records. The result of the study was The mean BMI was 16.1 (no
differences between boys and girls). About 19.2% were overweight, of which
5.1% were obese. Overweight or obese children did not have higher deft or dt
than others. However, children with low BMI (below -1 SD of national mean
values for Swedish 5-year-olds) had statistically significantly higher deft and dt
than children with normal BMLI. This study concluded that, children with low BMI
may be at risk of caries development. Low BMI may be associated with eating

habits endangering dental health,

Page 19



Hovlow ty INITURTNIL

was found between abestty wnd the onnl Dwealih ataiia of dhe bl pogmlatiin

evaluated

27, AN Bagher b, Mostaln Nnulmhl"'

Phe b ot this stody was o determine the aaaoe fation ol deatal carles il

BIME tor age o preschool childien and whether IME o oge da shimiloe i
ditterent between Severe Py Childhood Cales (5 100CC) and canles e
childen, T this study Fowr hindied presc ool childien aged 3070 months weie
entered into this study, ‘The parmmeters exnmined o this sty were weight,
hetght, BMI tor age and nuniber of decayed, extomcted amd (lled sl es of
deciduous teeth (dets), Based on dentald ciden, the subijects were also divided into
S ECC and carles tree provups, Then datiw wis analyzed iy 1 lest, ane wiy
ANOVA, multiple regression and Togintic regrension teats, ‘The resnlt wis the
mean and SD of defs index was 837 0 002 I the underwelght, normal welght,
at risk of overwelght and overwelght gronps, these values were 480 0 108, # 84
£ 11K, 8,68 2 10,0, and 10,39 4 10,2, renpectively, Maltiple regression analysis
revealed a statistically significant divect mmoctntion between BMI for nge nnd
defs index (1" = 0.001) after ndjusting for gender nnd nge, “The fndings of the
study was an nssoclution between higher dets seores nnd severe ently childhood

caries with overwelghtness,

28, Vineet Golchhn, Poojn Sharmn(2013)"

In this study, data collected was the part of Oral Health Survey and free dental
checkup camp was organized In varlous schiools of Nolda, A total of 250, 911

years of school children constituted of the study group, By applying Pearson

N i
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this concluded with inference that increases in age and underweight children were
more likely to have caries experience.
35. Shahraki T, Shahraki M, Omrani Mehr $(2013)"
The aim of this study was to investigate the association between dental caries and
body mass index in 6-11 year-old children in Zahedan. In this cross-sectional
study 1213 children (670 girls, 543 boys) were included. Body mass index (BMI)
and clinical examination for determination of DFT (decay filling teeth) index
(based on WHO criteria) were taken. Among children, 20.8% had low weight,
66.3% normal weight, 7.8% were overweight and 5.1% obese. In the low weight,
normal weight, overweight, and obese groups, the mean £+ SD values for DFT
were: 0.63 = 1.1, 0.88 + 1.36, 1.16 = 1.33, and (.87 £ 1.31, respectively. There
was a significant association between BMI and DFT (P = 0.005). The overweight
group had higher DFT compared to the low and normal weight groups. 13.5% of
low weight, 12.2% of normal weight, 14.7% of overweight and 22.6% of obese
children had DFT = 0. There was no statistical association between BMI and
being caries free (P = 0.4). This study concluded that, The mean DFT in the
overweight group was higher than low and normal weight groups. There was a
statistically significant association between BMI and DFT.
36. Sood S, Ahuja V, Chowdhry S(2014)"

The purpose of the study was to evaluate the association between anthropometric
measurements and oral health status in the primary dentition of school-going
children. In this study, 280 elementary school children (116 girls and 164 boys,

age: 3-6 years) were examined. Among the study group, 58.3% of children were
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WIS L pe) O30 The correlations between dmft/DMFT indexes and body
Qrpehon prrameiens were analyeed and a significant correlation between
SnNDMET indenes and FM% was observed (p=0.031 for dmft, p=0.022 for
DOMETL This study shows a dineet association between dental caries and obesity
audent fom 2 dorvlation detween prevalence of dental caries and FM%. The
analveis of foand intake, dmt DMFT. FM%, measured by DXA, demonstrates that
spacfic detany hadiss (intake of sugar-sweetened drinks, frequency of sugar
ke Gmiad o main meals, frequency of food intake between meals) may be
comsiderad misk factors that are common to both dental caries and childhood
Qdesiy.
3% Freitas AR et al 20149
The aim of this study was to evaluate the association between dental caries
activity, quality of life and obesity in Brazilian adolescents. This study was
conductad at public schools in Brazil, on a sample of 202 adolescents, 12 years of
age. The sample was divided into two groups: O (overweight/obese; n = 101) and
N (normal weight: n = 101). The Child-Oral Impacts on Daily Performance
(Child-OIDP) index was applied. The DMFT scores were 1.67 and 2.12 and the
SiC scores were 3.85 and 4.26 for groups O and N, respectively. BMI-for-age was
significantly related to DCA (OR = 0.579; P < 0.000) and to SiC (OR = 0.649; P
=0.024). Positive associations between the impacts on eating, cleaning mouth and
smiling were found (P < 0.05). DMFT values showed significant correlation with
the emotional status performance in group O and the DCA was positively

correlated with performance at school in group O (P < 0.05). In this study,
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investigate whether these associations were modified by social class, Data were
L « .

from the European Youth Heart Study (EYHS) merged with data on caries

experience from the Danish National Board of Health, (SCOR register). At

baseline, 26.2% of the children/adolescents were caries free and 39% at follow-
up. A larger percentage of normal weight children/adolescents were caries free,
compared with the overweight/obese group of children/adolescents. The linear
regression analysis showed that childhood caries was generally not associated
with either BMI or subsequent changes in BMI. No association was found for
those with lower SES. An inverse association between caries and subsequent
changes in BMI was found, but only among children with well-educated mothers

41. Chlapowska J, Rataj-Kulmacz A , Krzyianiak A , Borysewicz-Lewicka
M(2014) !
The aim of the study was to assess the prevalence of dental caries in 7 and 12-
year-old children, depending on the nutritional status. The study included 225
children of both sex, age 7 (132) and 12 years (93) attending to randomly selected
schools in Poznan. Caries frequency in children of normal weight in the
population of 7-year-olds was 82.2% and 53.2% of children aged 12 years. In the
group of 7-year-old pupils with overweight and underweight was respectively,
95.0% and 90.9%, 84.2% and 50.0% in the older group. A statistically significant
difference between the attendance of dental caries in a group of 12-year-old

children with overweight and normal weight and its deficiency was show. In

population of 12-year olds caries DMF was - 1.62, and for children with

overweight and underweight, respectively, 2.68 and 1.25. Approximately 66.7%
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the least number was obesity. These differences were statistically significant.
Children with obesity were 1.908 times (OR =1.908; CI95%=1.750, 2.079) more
likely have caries than children with underweight or health weight. Overweight
children were 1.547 times (OR = 1.547; CI95% = 1.479, 1.618) more likely to
have caries than children with underweight or health weight. After adjusted the
gender and age, a statistically significant association was also observed between
body mass index categories and caries. This study stated that, obesity may have a
significant effect on caries prevalence of primary school children in Wannan area,

China.

. Qadri G, Alkilzy M, Feng YS, Splieth C. (2015)*

The aim of the study was to determine the relationship between iso-body mass
index (iso-BMI) and both dental caries status and caries increment among
German school children. Six hundred and ninety-four students (age range 9-12
years, mean 10.34 x 0.56, 48% females) were recruited from the fifth grade of 18
primary schools. The result of the study stated that, Iso-BMI was significantly
associated with dental caries prevalence and severity in the permanent dentition
(P = 0.039). Low-normal weight children had a lower mean DMFT (0.56) than
did overweight/obese children (0.70). In addition, a border-line significant
association was found between overweight/obese children and caries increment (P
= 0.055). Conclusion of the study was, iso-BMI was associated with dental caries
prevalence and severity, the association between caries increment and iso-BMI

did not reach a statistical significance. Overweight/obese children however
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respectively. and the restoration rate was extremely low., which was no more BSan
3.0%. Significant difference was found in dmft (dmft = DMFD values Detween
different BMI groups, and underweight individuals were found to have the Nighext

dmfv(dmft + DMFT) value. An inverse relationship between Nadv BMI and

dmft/(dmft + DMFT) index was identified based on Pearson's comrelation.

47.Pramod Kumar YadavSabyasachi Saha, G.V. Jagannath, and Sanjay

Singh(2015)*

The aim of the study was to assess the Prevalence of Developmental Detects of
Enamel and its Association with, Dental-Canies and Nutmtional Status 1n Pre-
School Children of Lucknow, India. The prevalence of DED of any type was
39.9% with that of demarcated opacities being the highest, tollowad by
Hypoplasia. The most frequently affected teeth were manillary antenor toeth,
while the least affected teeth were mandibular incisors. The mean dmit was 3.5 A

positive association between DED and caries was observed. Assoviation between
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Chopra A, Rao NC, Gupta N, Vashisth S, Lakhanpal M(2015)"

This study was done to find out the correlation between body mass index (BMI),
diet, and dental caries among 12-15-year-old school going children in Panchkula
District. The mean Decayed Missing Filled Teeth (DMFT) score was found to be
1.72 with decayed, missing, and filled teeth to be 1.22, 0.04, and 0.44,
respectively. When the sample was assessed based on type of diet, it was found
that vegetarians had higher mean DMFT (1.72) as compared to children having
mixed diet. Overweight children had highest DMFT (3.21) which was followed
by underweight (2.31) and obese children (2.23). Binomial regression revealed
that females were 1.293 times at risk of developing caries as compared to males.
Fair and poor Simplified-Oral Hygiene Index (OHI-S) showed 3.920 and 4.297
times risk of developing caries as compared to good oral hygiene, respectively.
at most risk of developing caries.

Upper high socioeconomic status (SES) is

Underweight, overweight, and obese are al 2.7, 2.5, and 3 times risk of

developing caries as compared 10 children with normal BMIL, respectively. This

study concluded that, dental caries and deviations from normal weight are two
nosing fac h as diet, SES,
conditions which share several broadly predisposing factors such as die

lifestyle and other environmental factors.

—— e —— Page 36




Review of Literature

RV e ported brashing el teeth ot lewst omnce dally, OF the participants, 55 1%

Were eHher overwelpht o Vo,
B or obese, wid 4229 demonstiated o high prevalence ol

dental cartes with no signitican dilterence i DMI when compared (o the low

dental caddes gronp. In this sy, o high prevalence of overwelght/obesity and
dental cartes was obaerved among the participants, Atier controlling for potential
contoundens ke smoking and brashing habis, spniticant posltive correlation
between BMEand DMET was olwserved,

SEDavidson Ky Schroth RJ, Levl JA, Vafte AB, Mittermuller BA, Sellers
Q010"
Phe purpose was to determine whether there Is an nssociation between Hody Mass
Index (BMD and S-ECC Childeen with S-ECC were reeraited on the day of their
slated dental surgery under general anesthesin, Two hundred thirty-tive children
were ineluded (T with S-ECC and 94 cavles-free), Signiticantly more children
with 8-ECC were classified as overweight or obese when compared to caries-free
children (pli=110.038) and had significantly higher mean BMI z-scores than
caries-free children (07801411126 vs, 02201401136, pli=110,002), Those with S-
ECC also had significantly  higher BMI percentiles (69,0 %1 140129.2 s,
56.8 %0120130L.7, plti=010,003), In this study, childeen with S-ECC had
significantly higher BMI z-scores than caries-fiee peers,

82, Kumar S, Kroon J, Lalloo R, Kulkarni §, Johnson NW(2016)*
The aim of the study was, to determine the association of body mass index (BMI)

with dental caries in Indian schoolehildren, and to analyze the influence of socio-

economic status (SES). The study population consisted of 11- to 14-year-old
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%
children from Medak District in Telangana State, India. A total of 1,092 subjects

returned questionnaires and were clinically examined (giving a response rate of
85%). There were no significant differences in caries prevalence and experience
across the categories of BMI. However, caries prevalence and experience in
overweight children were 24.8% and 0.69 = 1.51, respectively, while the
corresponding values in normal-weight children were 35% and 0.85 + 1.50,
respectively. Among children of high-SES families, overweight children had
approximately 71% fewer caries than did those who were normal weight
[incidence rate ratio (IRR) = 0.29; 95% CI: 0.11-0.78)]. This study concluded
that, BMI was not associated with dental caries prevalence and experience in this
population. The association of BMI with dental caries varied across SES
categories. In the high-SES category, overweight children experienced fewer
caries than did normal-weight children.

53. Kottayi S, Bhat SS, Hegde KS, Peedikayil FC, Chandru TP, Anil S(2016)%
The objective of this study was to assess the association between overweight and
dental caries among 12- to 15-year-old schoolchildren in Mangaluru district,
Karnataka, India. Data were obtained from 2000 school-going children aged 12
to 15 years. The result of the study was, the mean BMI recorded was 26.87 + 2.26
for the overweight children and 20.82 + 1.48 for the normal-weight children.
Even though the DMFT (3.90 £ 2.95) in the overweight children was slightly
higher than the control group (3.36 + 2.73), it was not statistically significant. The
study concluded that, there is no significant association between overweight and

dental caries among the schoolchildren of Mangaluru district in Karnataka.
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54. Aluckal E, Anzil K, Baby M, George EK, Lakshmanan S, Chikkanna

$(2016)*

The aim of the study was 1o assess the BM] status and to correlate between dental

carics and BMI among the Anganwadi children of Belgaum city, Karnataka,

India. Four hundred and thirty three children from 20 Anganwadi's belonging to
the age group of 2 1o 6 years of both sexes were measured for BMI and dental
caries status. A significant association was found between children with normal
BMI and those who were underweight, overweight, and under the risk for
overweight. Children with overweight/obese or underweight/malnourished
children had higher decayed and filled surfaces compared to children with normal
weight. This study concluded, with the finding that nutritional status has a
profound effect on dental caries. Underweight/malnutrition and overweight/

obesity have significant adverse implications for health. Childhood obesity and

childhood dental caries are coincidental in many populations,
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MATERIAL AND METHODS

A descriptive cross sectional study was conducted to determine the relationship between
Body mass index and dental caries among 12 and 15 years school going children of
Lucknow.

Study Area:-

Lucknow, the capital of Uttar Pradesh is situated 123 meters above sea levels. It covers
area of 2528 sq. km with a population of 4,588,455 (2011 census).

For the study purpose, list of schools located within the Lucknow municipality was
obtained from District school Officers (DSO), Chowk, Lucknow. The various categories
of school were government, aided and unaided private schools, thereby giving a chance
to incorporated students from different background.

Study Population:-

The city of Lucknow was divided into four zones. From each zones, 5 schools were
selected, i.e. a total of 20 schools. The schools were selected by simple random sampling
method following the lottery method of selection. The ratio was maintained while
selecting the samples from different areas. In every school, the classes of 8" and 11
standard were chosen. These standards have children of 12 and 15 years. Each class has

three to four sections, and these sections were chosen for the purpose of data collection.

Pilot Study:-

A pilot study was conducted on 55 subjects using a performed proforma. It was to assess

the validity and feasibility of the study.
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sample size Determination:-

A pilot study was conducted on 55 subjects in order to find the feasibility of the study.
Based on the prevalence of caries from pilot study (70% Prevalence) with a precision of
0.04 and 95% confidence interval, a total of 505 subjects in 15 years and 505 subjects in
12 years with a precision of 0.04 and 95% confidence interval were required.”
Ethical clearance and permission:-
. Ethical clearance was obtained from the ethical clearance committee of
Babu Banarasi Das University.
. Necessary permission was obtained from the government authorities and
the head of the school.
Inclusion criteria:-
. Children of schools of age group 12 & 15 years in Lucknow city.

. Children who have completed their 12 and 15 year of age by January

2015.

Exclusion criteria:-

. Children with systemic diseases or prolonged illness.

° Children with handicapping condition.

. Children who had undergone or are undergoing orthodontic treatment.

Schedule of the study:-
A schedule for the study was prepared prior to the data collection. The study was

carried out from the month January 2016 to April 2016. The study was conducted

chool, as per the time allotted by Principals of

within the working hours of s

respective school.
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Calibration:-

Before the start of the survey, the guide calibrated the investigator in the Department
of Public Health Dentistry. A group of subjects were selected and examined who
possessed collectively the full range of condition expected to assess in the survey.
Subjects were re-examined on successive days using the same clinical criteria in order

to check for the intra-examiner reliability. The recording clerk in the study was also

trained in the same department regarding the contents of the proforma and the method
of recording.
Data Collection:-

Personnel: The examinations were done by the investigator who was assisted by an

alert and co-operative recording clerk. The respective class teachers were used as ¢o-

ordinate in the survey.

Clinical examination: Profoma assessed Dental Caries using DMFT index (WHO

criteria 1997) and BMI was assessed using the classification by Centre for Disease

Control and Prevention (2006)

Type III examination was carried out and examination was conducted in class room
under natural light by single examiner. For examination mouth mirror and WHO
periodontal probe was used.

Recording clerk: An intern posted in the Department of Public Health Dentistry was
appointed throughout the survey.

Proforma: Proforma had two parts. First part consisted of a predesigned proforma that

assessed the variables of the present study. Dietary habit and Oral Hygiene Practices also

formed the part of the proforma.
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1907) and BMI was assessed using the classification by Centre for Disease Control and
Prevention (2006).
Armamentarium:-

» Plane mouth mirror

‘f

WHO periodontal probe

Vv

Tweezers

‘4

Kidney tray

Disposable mouth masks

v VY

Disposable examination gloves
» Pans for sterilizing instruments and concentrated sterilizing
solution.
» Sterilized gauze pads/ cotton for removing debris around the tooth.
» Towels, green cloth and soap.
Infection control:-

* Adequate numbers of instruments were carried to the site of examination, so as to
avoid disturbances. The instruments were used once and were autoclaved in the
Department of Public Health Dentistry next day for reuses.

* Disposable mouth masks and gloves were used for examination at the site of data
collection.

Examination area and source of light:
The children were examined either in the classroom or library of the school. The place

which was allotted for the examination was clean and noise free. A table was given to.

Page 44

CamScanner



—

PELLET-4

EXAMINATION OF THE SUBJECT

(%1 CamScanner



PELLET-5

MEASUREMENT OF HEIGHT

(%] CamScanner



PELLET-6

MESUREMENT OF WEIGHT

(%] CamScanner



rt’al n thods

arrange the instruments, and chairs were provided for recording clerk and the child to be
examined. As, natural light alone was used, he subjects were sitting so as to receive
maximum illumination. The recording clerk was made to sit facing the examiner so that
he could easily hear instructions and codes, and also the examiner could verify the
recordings. The examination area had entry at one point and exit at the other so as to
prevent crowding and to ensure smooth flow.,

Immediate care and referral:-

The study subjects requiring the dental treatment were brought to notice to the teachers
and parents and were referred to the BBD college of Dental Sciences, Lucknow.

Oral health education:-

Immediately after the survey, oral health education was given to the children regarding
the method of tooth brushing and oral hygiene practices using posters and models.
Emphasis was given on the routine preventive measures.

Courtesy reporting:-

Survey finding were reported to the concerned school authorities.
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INDICES USED IN STUDY
Indices used for dental caries assessment

Dental Caries ™;

A progressive irreversible microbial disease affecting the hard parts of the tooth. It is the
most prevalent chronic disease affecting the human race. Once it occurs. its
manifestations persist throughout life even the lesion is treated. It usually begins soon
after the teeth erupted into the oral cavity. So, it is a post eruptive disease. It affects
persons both genders, all races, all ages, all socio-economic groups.

1- Indices used for coronal caries. A- Permanent teeth. B- Primary teeth.

2- Indices used for root caries.

Permanent teeth index:

Decayed-Missing-Filled Index ( DMF ) which was introduced by Klein, Palmer and
Knutson in 1938 and modified by WHO:

1-DMF teeth index (DMFT) which measures the prevalence of dental caries/Teeth.
2- DMF surfaces index (DMFS) which measures the severity of dental caries.

The components are:

D component:

Used to describe (Decayed teeth) which include:

L. Carious tooth.

2. Filled tooth with recurrent decay.

3. Only the root are left.

4. Defect filling with caries.

e ————
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5. Temporary filling.

6. Filled tooth surface with other surface decayed,
M component:

Used to describe (Missing teeth due to caries) other cases should be excluded
which are:

1. Tooth that extracted for reasons other than carjes should be excluded,

which include: a-Orthodontic treatment. b-Impaction. c-Periodontal disease

2. Unerupted teeth.
3. Congenitally missing,
4. Avulsion teeth due to trauma or accident,
F component:
Used to describe (Filled teeth due to caries). Teeth were considered filled without decay
when one or more permanent restorations were present and there was no secondary
(recurrent) caries or other area of the tooth with primary caries. A tooth with a crown
placed because of previous decay was recorded in this category. Teeth stored for reason
other than dental caries should be excluded, which include:

1. Trauma (fracture).

2. Hypoplasia (cosmetic purposes).

3. Bridge abutment (retention).

4. Seal a root canal due to trauma.

5. Fissure sealant.

6. Preventive filling.
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Bacic Caonciderations

Note !

1- A tooth 18 considered to be crupted when just the Qusp tip of the e lusal

wurface or incisor edge is exposed
The excluded teeth in the DMF index are:

1- Supernumerary teeth.
2- The third molar according to Klein, Palmer and Knutson only.

2-Limitations - DMF index can be invalid in older adults or in children because

index can overestimate caries record by cases other than dental caries.

Principle and rules in recoding:

1-DMFT:

1- A tooth may have several restorations but it counted as one tooth, F.

2- A tooth may have restoration on one surface and caries on the other, it should be

counted as decayed D .
3- No tooth must be counted more than once, D M F or sound.
2-DMFS
Each tooth was recorded scored as 4 surfaces for anterior teeth and 5 surfaces for
posterior teeth.
¢ Retained root was recorded as 4 D for anterior teeth, 5 D for posterior
teeth.
*  Missing tooth was recorded as 4 M for anterior teeth, S M for posterior
teeth.
¢ Tooth with crown was recorded as 4 F for anterior teeth, 5 F for posterior

teeth.
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Basic Considerations

Calculation of DMFT \ DMFS:

1- For individual
DMF=D+M+F

2- For population
Mean DMF =___ Total DMF
Total No. of the subjects examined

Maximum score: Minimum score = Zero

1- DMFT = 32

2- DMFS=100

Total= 48 + 100 = 148 or 128

Primary teeth index:

. dmft / dmfs Maximum scores: dmft = 20, dmfs = 88

deft / defs , which was introduced by Gruebbel in 1944

d- decayed tooth .

e- decayed tooth indicated for extraction .

f- filled tooth.

3-dft/ dfs

In which the missing teeth are ignored, because in children it is difficult to make sure

ted or extracted due to caries or due to serial

whether the missing tooth was exfolia

€xtraction.
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Rasic (.'nmirlrrnrinm
od dentition:

Min

3 child is given a separate index, one for perm
Fach < anent teeth ,
| X | nd another for Ptimary
octh. Information from the dental caries indices can be derived to <he th
W the:

| Number of persons affected by dental caries ( %).

2. Namber of surfaces and tecth with past and present dental caries (DyffT | dmft .
DMFS / dmfs).
3. Number of teeth that need treatment, missing due to caries, and have been treated (
DT/dt, MT/mt, FT/f ).
WHO Meodification of DMF Index (1986):
¢ All third molars are included
* Temporary restorations are considered as ‘D’
* Only carious cavities are considered as ‘D", initial lesions (Chalky spots, stained
fissures, etc) are not considered as ‘D’
WHO modification of DMFT index (1997):
According to the criteria by World Health Organization (WHO, 1987), only teeth
missing due to caries were included for its M- missing component. However, in
1997, WHO has stated that for individuals 30 years and older the M component
should include teeth missing due to caries or any other reason,. But tor subjects

under 30 years of age, M component should include teeth missing due to canes.

. ; - > WHO
The instruments used to record dental caries are mouth mirror and the

periodontal probe.
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