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Dental caries affect all the age groups with predominance among children.
Among the multifactorial risks involved for its causation, diet plays a crucial
role. Carbohydrate rich diet affects oral as well as general health. Increase in
its consumption along with sedentary lifestyle, increases the risk of obesity in
children. To association between dental caries Body Mass Index (BMI) is still
unclear. The aim of the study was to assess a pooled association between BMI
and dental caries among children below 18 years of age through the existing
evidence. The study protocol was registered in PROSPERO with registration
number CRD42016037157. Twelve studies were identified through a
Dental caries: systematic search in PubMed, DAO] and Google scholar from 1 January
Body mass index; 2009to 31st December 2019. Cross sectional studies assessing association
Children; between BMI and dental caries were included. The relevant data was
extracted into a datasheet. A random-effects model for meta-analysis was
performed for association between normal-underweight, normal-overweight
for primary dentition and same along with normal and obese for permanent
dentition using Review Manager (RevMan) 5.3. The result of the study
showed that heterogeneity between studies was high (12>80%) except for
underweight-normal analysis for permanent dentition. From the twelve
included studies, only two were of low quality with other being of high and
moderate quality.There was considerable variation among the results of the
included studies. The pooled association for normal-underweight was
0.43(CI=95%, 0.01 to 0.86), for normal-obese was 0.15(CI=95%,-1.22to 0.92)
in primary dentition while in permanent dentition it was0.11(CI=95%,-0.03
to 0.26), 0.12(CI=95%,-0.72 to 0.48) and 0.60(CI=95%,-1.31 to 0.10) for
normal-underweight, normal overweight and normal-obese children studies
respectively. The study concluded that an association between dental caries
and normal weight compared to underweight was found for primary
dentition while none other association of dental caries with categories of BMI
showed association.Further studies with adequate sample size and uniform
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BMI and dental caries assessment tool are needed.
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1Introduction

Dental caries is an irreversible microbial disease progressively affecting the organic and inorganic contents
of the tooth. With the progression, it is associated with pain, discomfort and financial distress. Moreover, the
alteration in the nutrition intake due to caries affects the overall quality of life to a great extent.(Dania
A,2013) Dental caries has not spared any age group, gender, race or socioeconomic groups with high
prevalence among children. In children, the caries have a potential to compromise even the succeeding
dentition due involvement of primary dentition at an early stage.(Kowash B,2014) Many studies have been
reported on the prevalence of dental caries among children in Gulf countries showing a pooled prevalence of
80.9 % in primary dentition (Al Ayyan W et al,, 2018), 66% in permanent dentition among children of
Eastern Mediterranean Region (Kale S et al,,2020) and 47% in permanent dentition in South East Asian
Region countries among children 6- 15 years.(Kale SS et al .,2019)

With diet being the major factor in causation of dental caries, it can be well appreciate d among children
due to their dietary habit of intake of high cariogenic food and ferment able carbohydrates with chocolates,
snickers, potato crisps, sweets junk food being common because of their pleasant taste and appealing
packaging (Doichinova L et al,,2015). Nevertheless, the intake of such food not only affects dentition but also
shares a common risk factor for obesity. Obesity is a result of chronic inconsistency between the intake
and expenditure of energy contribute d by low density, high fat and carbohydrate food along with sedentary
lifestyle (Bafti LS el.,2015).

Childhood obesity is increasing rapidly worldwide and is one of the most serious public health challenges of the
21st century. With multifactorial involvement of unhealthy eating patterns, lack of physical activity, genetic
predisposition, attraction towards fast food and pocket money, prolonged watching of television and computer
usage leading to constant unhealthy intake as well negligence caused due to working parents the obesity has
become a big concern (Sahoo K et al,,2015).World Health Organisation (WHO) reports a dramatic increase of
overweight from 4% in 1975 to 18% in 2016 among children between 5 to 19 years. Likewise, almost 50%
children below 5 year of age were found to be overweight in Asia (World Health Organization,2021).

Sharing a common factor risk factor of diet, the literature reports an unpredictable association between dental
caries and obesity. Though there is a surge in studies on relationship between dental caries and Body Mass
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Index (BMI), the results reported are inconsistent. In some advanced countries, frequent eating of food and
high consumption of carbohydrates were reported to be the reason of increasing obesity and dental caries.
Conversely, few developing countries reported that dental caries resulted in malnutrition and inability to
consume food leading to underweight among children (Edalat A et al.,2014). To bring an impact on the
children’s lifestyle through policy implementation it is essential to have a better understanding regarding the
relationship between dental caries and BMI (World Health Organisation,2021). Thus, the present systematic
review and meta- analysis was undertaken to answer the focused question; Is there an association between
dental caries (deciduous and permanent teeth) and BMI based on weight status as compare d to normal weight
among children below 18 years of age?

2Materials and Methods
Protocol development
This systematic review and meta- analysis was written and conducted according to the Preferred Reporting
Items for Systematic Review and Meta- Analyses (PRISMA) statement and registered in PROSPERO under
number CRD420201569 9 3 (Divekar P et al.,,2020).

Literature search

A systematic search was carried out on databases, such asPub Med/ MEDLINE, Web of Science,
DOAJ between 1st January 2009 till 31st December 2019 to retrieve articles in the English language. This was
followed by reference chasing and citation tracking for relevant articles in addition to the specialty journals
on dental caries and obesity. Grey literature search were conducted using Google Scholar, Greylist and Open
Grey.

Medical Subject Headings (MeSH) terms, keywords and other free terms combined with Boolean operators (OR,
AND) were used for searching articles. The search strategies were framed by using Boolean operators to obtain
relevant articles. The same keywords were used for all search platforms following the syntax rules of each
database. The following search strategy was used: were body mass index OR underweight, overweight OR
obesity OR obese OR skin fold thickness OR body surface area OR for population of obese; child* OR carie*
OR kid* OR adolescent OR pediatric OR children OR minors OR teenagers OR teens for population of
children and DMF OR index OR dmf OR tooth decay OR dental decay OR decay OR tooth demineralization for
dental caries as outcome.

Eligibility criteria

All observational studies conducted among population less than 18years of age were included. The studies that
categorized participants into four groups of BMI, comparative studies between underweight, overweight,
obesity with respect to normal weight and assessing association with dental caries; studies assessing
dental caries (DMFT/DMFS and dmft/dmfs/deft)in permanent and deciduous dentition respectively and
reported in mean and standard deviation were included for the review while studies reporting a combined
mean and standard deviation of permanent and deciduous dentition for dental caries; case reports; case
series; editorials; shot communications; reviews and conference proceedings were excluded.

Screening process

The search and screening, according to the previously established protocol were conducted by two
reviewing authors (PD and VV). Firstly, the titles and abstracts were analyzed. Secondly, full- text articles
were chosen for in- depth reading and analyzed as per the inclusion and exclusion criteria for data
extraction. The level of agree m e nt, between the two reviewers, calculated by Cohen’s kappa (k), was
0.92 for titles and abstracts and 0.94 for full- texts. The differences among authors/ reviewers were
resolved by the third author (M]) after discussion.
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Data extraction

A pilot form was prepare d for data extraction and was discussed with the second author for the required
changes. After finalization, the two independent authors (PD and VV) extracted the following data from the
included studies: information on author’s name, year of publication, study design, age, study population,
sample size, type of BMI category, caries index, dental caries (mean and SD), results and conclusion.

Quality Assessment

The evidence level of all the included studies was assessed using Newcastle- Ottawa quality assessment
scale adapted for cross- sectional studies (Newcastle-Ottawa quality assessment,2021).The components of the
scale include, selection, subcategorized further into i. Representativeness of sample, sample size, non-
respondents and ascertainment of the exposure with a maximum score of five; ii.Comparability with a
maximum score of two; iii. Outcome subcategorized into assess m e n t of outcome and statistical test with a
maximum score of two. The studies were categorized into high quality, moderate quality and low quality.

Analysis

Review Manager (RevMan) 5.3 was used for statistical analysis. The primary outcome measure was mean
difference and standard deviation for dental caries at 95% confidence intervals (Cls), p<0.05 using random
effect model. Heterogeneity was assessed by the Q test, for p<0.1, as well as by the 12 test. Subgroup analysis
was performed for association between underweight and dental caries, overweight and dental caries, obesity
and dental caries for primary dentition keeping the same for permanent dentition. Funnel plots were drawn to
detect publication bias.
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Figure-1 PRISMA flow chart of the included studies
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3Results and Discussions
3.1 Results

The selection process of the studies included in this systematic review is presented through PRISMA flowchart
(Fig 1). The initial search gave a total of 678 articles through Pub Med, Google scholar and DOA]J. Post screening
for titles, 202 duplicate articles were removed. Remaining 476 were screened for abstract of which 287 did not
meet the eligibility criteria. From 189 articles, 177 were excluded with the reasons specified in the PRISMA
flowchart. The final selection included 12 articles for both quantitative and qualitative synthesis. The
characteristics of the articles included in this systematic review are present e d in Table 1.

Study characteristics

A total of twelve studies were included of which two studies (Sadeghi M et al,2011;Koksal E et al.,2011)
were of 2011, one of 2012 (Elangovan A et al,,2012), four of 2013 (Bagherian A et al.,2013;Shahraki T et
al,,2013;Shailee F et al,2013;Yen CE et al,2013), two of 2015 (Frias-Bulhosa ] et al.,2015;Ahmed TES et
al,,2015), two of 2016 (Liang JJ et al.,2016; Sadeghi M et al,,2016) and one of 2018 (Reddy KV et al.,2018) .
Among these, one (Ahmed TES et al,2015) was conducted among children of Sudan, four of Iran (Kowash
B,2014; Sadeghi M et al.,2011; Shahraki T et al.,2013; Bagherian A et al,,2013), one 19 of Portuguese (Frias-
Bulhosa | etal,2015), three 17,24, 25 of India (Shailee F et al,2013; Elangovan A et al,2012; Reddy KV et
al,,2018), onel5 of Turkey (Koksal E et al,,2011), one 21 of China (Liang ]] et al.,2016) and one 18 of Taiwan
(Yen CE et al,,2013). The total population of the included studies was 40,007 from the age group below 18
years with 6067 , 2332 and 24349 in underweight, obese and normal categories of BMI in deciduous
dentition respectively while 1393, 451 , 214 and 2545 in underweight, overweight, obese and normal BMI
categories in permanent dentition respectively. A study assessed dental caries using dmft and DMFT index and
reported no correlation between dental caries and age specific weight category in permanent dentition while
primary dentition denoted its presence for underweight category (Ahmed TES et al,2015). The overweight
presented an association with higher defs scores in Bagherian A and Sadeghi M 23 study using dmft index for
caries. No association was recognized in permanent dentition between BMI and dental caries assessed using
DMFT index (Frias-Bulhosa | et al.,2015).19 Similar was denoted in study with dmft and DMFT index between
dental caries and BMI for age (Elangovan A et al,,2012).

No association between DMFT index scores and BMI for age was present in study reported (Sadeghi M et
al,2011)Sadeghi M et al 14 in 2011. While the same author published another study 22 in 2016 stating an
inverse relationship between BMI% and dental caries using dmft index with children having higher BMI
reported lower dental caries (Sadeghi M et al.,2016). Higher BMI was associated with lower odds of caries
and obese and overweight children were more likely to be found caries free with respect to primary
dentition as assessed by dmft index (Liang J]J et al,2016). 21 An inverse relation of dental caries
development and higher BMI was also reported (Koksal E et al,2011) and primary dentition using dmft and
DMFT index respectively (Shailee F et al.2013). Whereas, studies reported a higher caries using dmft and
DMFT index with overweight or obese children (Shahraki T et al,,2013; Reddy KV et al.,2018).A study reported
no significant association between dental caries and obesity for primary dentition assessed through dmft index
(Yen CE et al.,2013).

Table no.1- Study Characteristics of the included studies

Author Year | Study |Country |Sample Age Caries BMI Results and Conclusion
design size Index
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SadeghiM et
al

2011

CS

Iran

747

12-15
years

DMFT

BMI-for-age
percentile

There was no association
between DMFT scores and
BMI-for-age scores

Koksal E et al

2011

CS

Turkey

245

5-9 years

dmft

BMI for age
Z-scores

Children with low body
weight have a higher risk of
developing dental caries
than overweight-obese
children.

Shahraki T et
al

2013

CS

Iran

1213

6-11
years

dmft/
DMFT

BMI-for-age
percentiles

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.

Shailee F et
al

2013

CS

India

1011

12-15
years

DMFT

BMI-for-age
percentiles

Higher percentage of
children was in the
underweight category of
BMI and the mean DMFT
was higher in underweight
as compared to overweight

Yen CE and
Hu SW

2013

CS

Taiwan

329

3-6 years

dmft

BMI-for-age
percentiles

This study showed that
obesity was not significantly
associated with dental caries
in preschool children.

Frias-
Bulhosa ] et
al

2015

CS

Portugal

181

13 years

DMFT

BMI-for-age
percentiles

No association could be
assigned between BMI for
age and dental caries in
children especially in
lpermanent dentition

Ahmed TES
etal

2015

CS

Sudan

360

6-11
years

dmft/
DMFT

BMI-for-age
percentiles

between
and age-

No correlation
dental caries

specific body weight
category was found in
permanent teeth while in
primary teeth the
underweight category was
imore related to the presence
of dental caries than the
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other
categories.

body weight

Liang J] et al

2016

CS

China

32461

7-9 years

dmft

BMI for age
Z-scores

Higher BMI was associated
with lower odds of caries;
overweight and  obese
children were more likely to
be primary dental caries
free.

Sadeghi M
and Roberts
MW

2016

CS

Iran

2197

6 years

dmft

BMI %

An inverse relationship
between BMI-% and dmft
index, and a positive
relationship between BMI-%
and being caries free was
observed.

Bagherian A
and Sadeghi
M

2019

CS

Iran

400

30-70
months

deft

BMI-for-age
percentiles

there was an association
between higher defs scores
and severe early childhood
caries with overweightness.

Elangovan A
etal

2019

CS

India

510

6-12
years

dmft/
DMFT

BMI-for-age
percentiles

Dental caries scores showed
no relationship between
BMI-for-age in children.
Both snacks and fatty food
items were consumed more
by obese children, which
seeks attention.

Reddy KV et
al

2019

CS

India

353

8-13
Year

dmft/
DMFT

BMI-for-age
percentiles

There was an association
between overweight and
dental caries in school
children. Overweight and
dental caries have common
risk  determinants  and
require a comprehensive
multidisciplinary approach
by health professionals.
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CS: Cross-sectional Study

Relationship between dental caries and BMI

With the inclusion of seven studies, the mean difference of 0.43 (CI=95 %; 0.01 to 0.86) was found
with meta- analysis denoting normal BMI children have more caries experience as compare d to underweight
children in primary dentition. No significant difference was found in dental caries between obese children and
normal weight children for primary dentition with a pooled mean difference of 0.15(CI=95 %; -1.22 to
0.92) with four studies.(Figure- 2) as well as with overweight children with pooled mean difference of
0.35(CI=95 %; -0.70 to 0.01).

In case of permanent dentition, no significant difference was found between children having normal BMI and
underweight giving a pooled estimated of mean difference of 0.11(CI = 9 5 %; -0.03 to 0.26) including eight
studies. Pooled estimate of normal and obese children data too failed to establish an association between
dental caries and obesity with mean difference of 0.60(CI = 9 5 %, -1.31 to 0.10). For normal weight and
overweight children for permanent dentition a pooled estimate of eight studies with mean difference of
0.12(CI= 95 %; -0.72 to 0.48) was present (Figure 3). The funnel plot represents majority of the studies to be of
high power except one study 21 for association between dental caries and underweight children. In case of
association between dental caries and obese children, two studies were of low power. Funnel plot of
association between dental caries and overweight children in primary dentition shows the studies of high
quality at the peak while low qualities at the bottom.(Figure 4) With respect to permanent dentition, all
seven were of high power except one for association between underweight and dental caries denoting similar
findings with overweight and dental caries. For obese and dental caries, four were of high power while two
were of low power (Figure 5).
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Figure2- Forest plots representing association between dental caries and BMI categories in deciduous
dentition

Forest Plot1 representing association of dental caries with underweight category

Forest Plot 2 representing association of dental caries with obese category

Forest Plot3 representing association of dental caries with overweight category

9340



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.48047/INTJECSE/V1412.1011 ISSN: 1308-5581 Vol 14, Issue 02 2022

Underweight Normal weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ahmed et al 2015 232 217 93 217 202 206 7.0% 0.15[-0.36, 0.66] T
Bulhosa et al 2015 63 32 6 4 28 125 03% 2.30[-0.31,4.91]
Elangovan et al 2012 085 097 113 09 114 249 35.3% -0.05[-0.28,0.18) %
Reddy el al 2018 0.56 0.95 59 038 076 175 257% 0.18[-0.09, 0.45] ol
Sadeghi et al 2011 21 22 56 282 23 544 50% -0.01[-062, 0.60] -1
Shahraki et al 2013 3.82 294 252 342 27 804 11.0% 0.40[-0.01,0.81] —
Shailee et al 2013 185 25 742 168 247 240 141% 017[-0.19, 0.53) ™
Yen CE etal 2013 451 3.73 67 468 397 202 1.7% -0.17 [-1.22, 0.88] .
Total (95% CI) 1393 2545 100.0% 0.11[-0.03, 0.25] 4
Heteroganeity: Chi* = 7.36, df = 7 (P = 0.39); P = 5% t t t t

-4 -2 0 2 4

Test for overall effect: £ = 1.59 (P = 0.11) Undarweight  Normal weight

Obese Normal weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ahmed et al 2015 144 15 16 217 202 206 9.6% -0.73[-1.52, 0.06] [
Bulhosa et al 2015 42 27 15 4 28 125 28% 020[-1.25 169 —
Elangovan et al 2012 125 1.38 60 09 113 249 420% 035[003,0.73] -
Shahraki et al 2013 216 2.66 95 342 27 B804 185% -1.26[-1.83, -0.69] -
Shailee ot al 2013 071 051 7 168 247 240 247% -097[-1.46,-048] —
Yen CE et al 2013 343 35 21 468 3897 202 2.3% -1.25[-2.84, 0.34] I~
Total (95% CI) 214 1826 100.0% -0.42 [-0.66, -0.18] L

Heterogeneity: Chi? = 31.70, df = 5 (P < 0.00001); * = B4% ; t : -

4 - 4
Test for overall effecl: Z = 3.38 (P = 0.0007) 2 Obaso ‘ Normal u?cégm

Overweight Normal weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ahmed et al 2015 2.55 1.92 22 217 202 206 3.5% 038 [-0.47,1.23] -1
Bulhosa et al 2015 39 25 is 4 28 125 27% -0.10[-1.06, 0.86]
Elangovan et al 2012 1.1 1.07 88 09 114 249 36.3% 0.20[-0.06, 0.46] Il
Reddy et al 2018 127 146 119 038 076 175 312%  0.89[0.60, 1.18] -
Sadeghi et al 2011 234 19 44 202 23 544 7.2% -0.58 [-1.17,0.01) /]
Shahraki et al 2013 206 212 85 342 27 BO04 11.7% -136[-1.83, -089) -
Shailee et al 2013 1.32 1.3 22 168 247 240 6.4% -0.36[-0.99,0.27] -
Yen CE et al 2013 473 423 26 468 397 202 0.9% 0.05[-1.67,1.77] -

Total (35% CI) 451 2545 100.0% 0.14 [-0.02, 0.30)
Heterogeneity: Chi# = 75.25, df = 7 (P < 0.00001);, F = 91% t t t

Test for overall effect: Z = 1.68 (P = 0.09) 4 Cfemcighl Normal vfeighl

= 3

P

Figure3- Forest plots representing association between dental caries and BMI categories in permanent
dentition

Forest Plot 1 representing association of dental caries with underweight category

Forest Plot 2 representing association of dental caries with obese category

Forest Plot 3 representing association of dental caries with overweight category
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Figure4- Funnel plots representing quality of studies with underweight, obese and overweight
categories in deciduous dentition

Funnel plotl- representing quality of studies with underweight category

Funnel plot2- representing quality of studies with obesecategory

Funnel plot 3- representing quality of studies with overweight category
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Figure 5- Funnel plots representing quality of studies with underweight, obese and overweight
categories in permanent dentition

Funnel plot 1- representing quality of studies with underweightcategory

Funnel plot 2- representing quality of studies with obesecategory

Funnel plot 3- representing quality of studies with overweightcategory

Quality assessment

From the 12 included studies, studies (Sadeghi M et al.,2011; Koksal E et al,,2011; Shailee F et al,,2013; Yen
CE et al,2013; Reddy et al.,2019) were of high quality, four were of moderate quality (Shahraki T et al.,2013;
Ahmed TES et al,,2015; Sadeghi et al.,2016; Bagherian A et al,,2016) and two were of low quality (Frias-
Bulhosa ] et al., 2015; Liang et al.,2016) according to Newcastle Ottawa scale (Table no.2). All the studies
irrespective of the quality were involved in quantitative synthesis.

Table no.2- Quality assessment of the included studies

Assessment Selection Comparability Outcome Total Quality
Sadeghi M et al, 2011 ook * [ 3 High
Koksal E et al,2011 [rxx* * rx* te] High
Shahraki T et al,2013 [E** * rx* 7 Moderate
Shailee F et al,2013 etk * [ 3 High

Yea CE et al, 2013 [t *x [ 3 High
Frias-Bulhosa ] et al,2015 [E** *k * 6 Low
Ahmed TES et al,2015 ok * ok 7 Moderate
Liang et al,2016 [E** * ¥ 6 Low
Sadeghi M and Roberts [ * [ 7 Moderate
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MW,2016

Bagherian A and Sadeghi profx * profx 7 Moderate
M,2019

Elangovan A et al,2019 [ ok [ 3 High
Reddy KV et al,2019 xR o [ 9 High

3.2 Discussion

The present meta- analysis aimed at quantifying the relationship between dental caries and BMI among
children below 18 years of age. The results present a mixed association between BMI and dental caries
considering the type of dentition. The meta- analysis indicated that dental caries were significantly at higher
scores in normal weight children compared to underweight children in primary dentition. While in the case of
normal and obese and overweight children, no significant difference in dental caries was found from the
included study’s pooled effect. Similar was the case with permanent dentition with no significant difference
between normal and underweight as well as obese and normal weight with respect to dental caries were
found. The association between BMI and dental caries was supported only for primary dentition between
normal and underweight children.

Enormous systematic reviews and meta- analysis have been reported in the literature from time to time to
understand this association. The results of the present review were similar to the study wherein no association
was found between normal and obese children for dental caries while the findings were in contrast with
no association between underweight and normal children unlike a positive association in the present review
(Chen D et al.,2018). A significantly higher caries were reported in overweight children in study which was in
contrast with the present review (Chen D et al,,2018). No association was reported between dental caries and
BMI for permanent dentition in a study which was similar to the present review (Chen D et al,2018). The
variation in the results can be accounted in the results can be accounted by the inclusion of the type of
studies for quantitative synthesis with low and moderate studies being the part of the review while majorly
high and moderate with two low quality studies in the present review. A meta- analysis reported no
significant association between obesity and dental caries for both permanent as well as deciduous dentition.
Further subgroup analysis using standardized BMI showed significant association (Hayden C et al.,2013). This
indicates that the assessment of BMI has a great influence on the overall results and non- standardized
tools may not provide reliable findings. In the present review, the BMI in the included studies was assessed as
BMI for age percentiles, for Z scores or BMI percentage which might have been a reason for variation in the
results from the past literature. The sensitivity analysis of a study (Hayden C et al,,2013 did not show any clear
pattern of difference in the association with respect to quality of studies which was also noted in the present
review.

By including the high risk study the pooled estimate presented a significant difference in dental caries among
normal and obese children in primary dentition but post sensitivity analysis showed no such association while
association was present between dental caries and underweight children. Similar findings were noted by
including overweight category of studies without sensitivity analysis, post which no association was found. The
results of the review were in agreement with the present review results indicating no association between
obesity and dental caries for primary dentition (Manohar N et al.,2020).An author through their systematic
review could not come to any conclusion regarding the association between dental caries and obesity
(Katovitz KR et al.,,2006). All the three studies with high evidence gave conflicting results. A study reported
positive, negative as well as no association studies in their systematic literature review among children and
adolescents between 0 to 18 years (Hooley M et al.,2012). More than half of the included studies failed to
present an association. Factors attributed to these results were inconsistent due to non- standardized tools
for BMI and dental caries assessment, inappropriate sample size, establishment of linear relationship
between the factors and providing overall results by collapsing all the BMI categories.

A study too demonstrated three types of association; positive, negative and no association with the low risk
studies making the results inconsistent to derive a conclusion. The review included cross sectional,
longitudinal as well as case control study designs unlike the present review including only cross-
sectional observational studies (Paisi M et al,,2019). The studies in review assessed dental caries with WHO
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criteria for caries index and also included few with radiographic assessment. The use of radiographs is likely
to bring certain changes in the detection of dental caries (Paisi M et al,2019). In the present review, the
assessment in the studies for dental caries was done purely by dmft/DMFT index without radiographic
assessment.

With inclusion of a wide range of age group it is likely to have divergence in the results. At a younger age
at around 6 years, the children tend to rely on their parents for maintenance of oral hygiene through guided
tooth brushing and a controlled diet. But as the age advances; tooth brushing practices solely rely on the
children which may not be appropriate to maintain good oral hygiene due to improper brushing technique.
Moreover, there is a drastic change in the diet with inclination towards the fatty and carbohydrate foods
leading to increase d risk of caries along with obesity (Brando IMG et al.,2006). It has been reported that due
to consumption of obesogenic food by obese children, they suffer from protein energy malnutrition which in
turn is associated with delayed tooth eruption, higher rate of enamel hypoplasia and delayed exfoliation
contributing to increase d risk of dental caries in such children (World Health Organization,2006). Moreover,
with increase in weight the deposition of adipocytes in parotid gland increases. This leads to release of pro-
inflammatory cytokines from adipocytes and macrophages leading to disruption of its function causing
hyposalivation thereby compromising the defense mechanism against oral micro- organisms and hampering
buffering capacity (Modeer T et al.,2010).

Majority of factors determine the association between dental caries and BMI. The present review included
studies from developing, underdeveloped as well as developed countries. Access to oral health services and
exposure to fluorides through preventive treatments may tend to weaken the association between dental caries
and obesity. The developed countries have easy access to these services while the scenario is not the same in
developing and underdeveloped countries (Northridge ME et al,,2020).Moreover, the dietary patterns and
socioeconomic status too plays a crucial role in both dental caries and obesity. With higher class having easy
access to refined carbohydrates and junk food which can be a contributing factor for association between
dental caries and obesity in the present review (Mobley C et al.,2009).

One of the strength of this review is that, all the studies underwent quality assess m e n t for their inclusion in
qualitative synthesis and reported to be of either high or moderate quality with only two low quality
studies. Moreover, even though the studies assessing dental caries through deft, dmft, dft, DMFT, DFT were
eligible but all the studies used dmft for primary dentition and DMFT for permanent dentition except one
study using deft and DMFT for primary and permanent dentition respectively ensuring uniformity of the
studies. Moreover, the studies were assessed for publication bias to recognize the selective reporting of
positive results and high grade studies. One of the limitations was a limited search of literature search in three
databases only that could have led to incomplete compilation of the reported studies. Also the assessment tool
for BMI differed across the studies along with great variation in the sample size.

Within the limitations of this review it can be concluded that there exists a n association between dental
caries and normal weight compared to underweight for primary dentition while no association exhibited
between dental caries and other categories of BMI for permanent as well as primary dentition. Further
studies use suitable sample sizes and unify the criteria for BMI categorization and dental caries indexing, using
BMI- for- age centiles and dmft/DMFT are recommended to arrive at a clear consensus.

4Conclusion
Within the limitations of this review it can be concluded that there exists an association between dental caries
and normal weight compared to underweight for primary dentition while no association exhibited between
dental caries and other categories of BMI for permanent as well as primary dentition. Further studies use
suitable sample sizes and unify the criteria for BMI categorization and dental caries indexing, using BMI-for-age
centiles and dmft/ DMFT are recommended to arrive at a clear consensus
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