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Objective: To systematically assess systematic reviews and meta-analyses investigating the association of
breastfeeding with ECC. Study Design: A systematic search was carried out from MEDLINE® (PubMed),
EMBASE, the Cochrane Central Database, OVID, Joanna Briggs Institute Database of Systematic Reviews
and Implementation Reports and Epistemonikos Databases up to November 2019. Data extraction was
carried out by two investigators. ROBIS tool was used for quality assessment of included systematic reviews.

Results: Four systematic reviews were found assessing the correlation of breastfeeding with ECC. Findings
were grouped into four categories, according to the duration, frequency, pattern, and comparison of feeding
habits. Two systematic reviews assessing duration of breastfeeding above the age of 12 months had odds
ratios of 1.86 and 1.99, showing positive correlation with ECC while nocturnal breastfeeding showed highest
odds ratio of 7.14. Of the four included reviews, three had low risk of bias and one had unclear risk of bias.

Conclusions: Breastfeeding beyond the age of 12 months, accompanied by nocturnal feeding, had a positive
association with ECC. Further research is warranted for assessment of diurnal and nocturnal sleep-time

breastfeeding habits, together with the role of enamel defects (hypoplasia), and the risk of ECC.
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INTRODUCTION

arly Childhood Caries (ECC) is defined as the presence of

one or more decayed (non-cavitated or cavitated lesions),

missing (due to caries), or filled surfaces in any primary
tooth of a child under age six.! ECC continues to be the most
common infective disease chronically affecting young children.?
Breastfeeding is considered the recommended source of nutrition
for infants.* The World Health Organization (WHO) recommends
exclusive breastfeeding for infants for six months, followed by
complementary breastfeeding up to the age of two years or beyond. *

One of the first reports, published by Pitts in 1927, observed
that breastfeeding can be one of the causes for ECC.3 A 2015 study
by Nakayama et a/ concluded with the understanding that nocturnal
breastfeeding is positively correlated to ECC, while a 2016 study by
Neves et al. analyzed that breastfeeding does not cause a decrease
in the pH of the biofilm and hence is not cariogenic. %7 While the
findings are inconsistent and inconclusive, a number of systematic
reviews also exist in this particular domain.*#°
The number of systematic reviews in this field illustrate the

need for an umbrella review, which would combine the results of
the available systematic reviews to arrive at a conclusion. Umbrella
reviews are overviews of systematic reviews designed to answer a
broad question with the data available from the existing systematic
reviews. Therefore, the aim of this umbrella review was to systemat-
ically assess the systematic reviews and meta-analyses investigating
the association of breastfeeding with ECC.
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METHODS

The protocol for the umbrella review was registered in PROS-
PERO in October 2019 (Registration ID — CRD42020150644).

Search Strategy

The identification of included studies was completed in
November 2019. Search was performed in six electronic databases
namely: MEDLINE® (PubMed), EMBASE, Cochrane Central
Database, OVID, Joanna Briggs Institute Database of Systematic
Reviews and Implementation Reports and Epistemonikos Database.
Two groups of key words were applied: (1) Type of exposure —
breastfeeding, breast milk, human milk, milk; (2) Types of outcome
measures — caries, ECC, nursing bottle caries, tooth decay. Filter of
Systematic Reviews and Meta-analysis was added. Search strategy
used in MEDLINE (PubMed) is described in Table 1. Comparable
search strategies were applied in other databases.

Table 1 : MEDLINE (PubMed) Search Strategy

((((((((((((breastfe*[Title/Abstract]) OR “human milk’[Title/
Abstract]) OR “breast milk’[Title/Abstract]) OR lactati*[Title/
Abstract]) OR nursing*[Title/Abstract]) OR “infant nutri-
tion*”[Title/Abstract]) OR breastfeeding[MeSH Terms]) OR
exclusive breastfeeding[MeSH Terms]) OR human milk[MeSH
Terms]) OR breast milkiMeSH Terms]) OR lactation[MeSH
Terms])) AND (((((“dental caries”[Title/Abstract]) OR “nursing
bottle caries”[Title/Abstract]) OR “early childhood caries’[Title/
Abstract]) OR “tooth decay”[Title/Abstract]) OR dental
caries[MeSH Terms]).

Selection Criteria

This umbrella review included systematic reviews, with or
without meta-analysis, that assessed the correlation of breastfeeding
and ECC. No time restriction was applied and all systematic reviews
published in English up to November 2019 were taken into consid-
eration. RevMan 5.3 (Review Manager 5.3, The Cochrane Collabo-
ration) software was used to generate graphs for this review.

Participants

The review considered systematic reviews with or without
meta-analyses that included studies of infants and children, aged
0 — 71 months, without any systemic disorder.

Interventions/Comparator

All systematic reviews assessing the correlation of breastfeeding
pattern, duration, or frequency alone or in comparison with bottle
feeding or any other means of nutrition were included in the study.

Outcomes

Systematic reviews that included studies assessing ECC in the
form of dmft (decayed, missing, filled teeth), dmfs (decayed, missing,
filled surfaces), ICDAS (International Caries Detection and Assess-
ment System), WHO (World Health Organization), microbial profile
and decrease in plaque or biofilm pH were considered in the review.

Exclusion Criteria

Primary studies, narrative reviews or reviews that did not meet
the definition of systematic reviews or did not follow a defined
methodological approach, conference proceedings, and letters to
editors were excluded.
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Selection of Studies

The publications were retrieved from the searches and combined
into one database with duplicates removed. Screening of the titles
and abstracts was carried out independently and in duplicate by two
trained authors (N.P. and A.S.). Full texts of studies assessed as
potentially eligible were retrieved, and two investigators (N.P. and
A.S.) screened them independently and in duplicate to assess eligi-
bility. Where there were discrepancies, a third investigator (M.S.M.)
was consulted. Data extraction was carried out by two investigators
and was entered into the pre-piloted data extraction form. To deter-
mine the overlap of primary studies across the included systematic
reviews, citation matrix was generated and Corrected Covered
Areas (CCA) were calculated wherein CCA of 0-5 indicated slight,
6-10; moderate, 11-15; high and >15 indicated very high overlap
amongst primary studies.'’

Risk-of-bias (quality) Assessment

Quality assessment of the included systematic reviews and
generation of figures was done with ROBIS (Risk of Bias in System-
atic Reviews) tool developed by University of Bristol.!! This tool
assesses the review in 3 phases: Phase 1 assesses the relevance of
the included review as ‘yes’, ‘no’, or ‘unclear’. Phase 2 identifies the
concerns for the review process, divided into four domains. Phase
3 summarizes the concerns in the domains, and final risk-of-bias
for the review is determined as low, high, or unclear. Risk-of-bias
assessment was independently carried out by two investigators (N.P.
and P.J.). Scoring discrepancies were resolved through discussion
until consensus was reached.

RESULTS

An initial search of electronic databases yielded 424 relevant
reviews. One additional review was included after a hand search of
bibliographies from the potentially eligible reviews. After duplicates
were removed, 397 records were screened by their titles/abstracts.
After exclusion of 383 articles, 14 full-text articles were obtained.
Ten articles were excluded (Table 2), since they did not adhere to the
inclusion criteria and four systematic reviews remained for inclu-
sion in our umbrella review (Figure 1).

Characteristics of Included Systematic Reviews
(Table 3)

The time frame of the studies included in the systematic reviews
ranged from 1980 to December 2015. Most of the primary studies
were observational studies, including mainly cohort, case-control,
or cross-sectional studies. Two randomized controlled trials were
included in the review by Tham et al.’ Only English language studies
were taken into consideration, and the most-searched database was
PubMed. The total number of unique primary studies included were
92, out of which six studies were included thrice, 29 studies were
included twice and 57 studies were included once. CCA was calcu-
lated to be 0.14 (14% overlap).(Table 4)
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Records identified through
database searching (n=424)

Additional Literature
Bibliography Searching (n=1)

l

Records after duplicates
removed (n=397)

e N

ecords excluded with reasons
(n=383)

Records screened for
title/abstract (n=397) 1. Not related to breastfeeding
2. Not related to dental carries

3. Primary studies J

KFull-text articles excluded with\

reasons (n=10)

Full-text articles assessed for

eligibility (n=14)
1. Critical reviews, narrative

reviews

2. Comments on systematic
reviews

3. Non-Assessment of the
correlation between Early
Childhood Caries and
breastfeeding

4. Non availability of sufficient
data on caries

N J

Figure 1: Flow chart of identification and selection of systematic reviews, with reasons for exclusion at every stage

v

Systematic reviews included in
qualitative synthesis (n=4)
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Table 2 : Characteristics of excluded full text articles

S.No

Title

Reference

Reason for Exclusion

Breastfeeding up to 12 months of age not associated with increased

risk of caries: Question: Is breastfeeding associated with dental
caries?

Richards D, 2016

Comment on a systematic review

2. Role of Infant Feeding Practices on the Dental Health of Children. Nainar SMH, 2004  Editorial
3. Breastfeeding and Oral Health: Evidence and Methodological Peres KG, 2018 Narrative Review
Challenges.
4. Breastfeeding — An overview of Oral and General Health Benefits. Salone LR, 2013 Narrative review
5. Optimal duration of exclusive breastfeeding. Kramer MS, 2012 Qental caries is not considered as a
direct outcome
6. Breastfeedmg in the 21st century: epidemiology, mechanisms, and Victora CG, 2016 Narrative review
lifelong effect.
7 Bregst and .Bottle Feeding as Risk Factors for Dental Rezvi FB AR, 2016 Narrative review
Caries-Review.
8. Breastfeeding and the risk of early childhood caries. White V, 2008 Narrative review
Parental Factors Influencing the Development of Early Childhood . Dental caries is not considered as a
9. o . ) . ) Rai NK, 2018 )
Caries in Developing Nations: A Systematic Review. direct outcome
10, A Systematlc Rewew of Clinical Diagnostic Criteria of Early Ismail Al, 1999 Breastfeeding — not an intervention
Childhood Caries.
Table 3: Data extraction form—Characteristics of included studies
S. Author/ Objectives Participants Intervention N_umlloer of Typt.es of studies Method.of Conclusions
No year studies included included analysis
1. Qualitative
To summa- assessment — up to
rize current 12 months — more
evidence for duration of breast-
association Breast- feeding — protected
between breast- Children, feedin Randomised from Dental caries
feeding and adolescents 9 63 Controlled than less (shorter
R. Tham, . compared . OR, RR, )
1. dental caries from general (63,392 trials, Cohort, duration).
2015 . " . . to formula . PR
with specific and high-risk or other participants) case-control, 2. Above 12
reference populations ) cross-sectional months of age —
feeding )
to exposure breastfeeding — not
windows and protective
breastfeeding 3. Breastfeeding
practices nocturnally —
increased caries
To systemat-
ically review
the scientific
evidence . . OR, RR,
relating to the Chlldre.;n with Bottle Observational, PR, or .
A exclusive N . 1. Meta-analysis —
W. M. association . feeding in 7 cross-sectional, absolute !
. primary . Breastfed children
2. Avila, between - comparison (5,572 case-control, number
. . dentition - . less affected than
2015 feeding practice to breast participants) cohort, clinical of events/ ;
. under the age . . bottle fed children
(breastfeeding feeding trials (not found)  total no. of
of 71 months o
vs bottle individuals
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S. Author/ Objectives Participants Intervention N_uml.)er of Typt.as of studies Method.of Conclusions
No year studies included included analysis
1. Children
ever breast fed
(exclusive + mixed)
— lower caries risk
To comprehen- than children never
sively summa- Infant breastfed
rize the current feeding 2. Exclusive
evidence for practices breast-feeding did
the association — breast- not significantly
L Cui between . Children feeding, 35 Birth cohort, decrease thg risk
3. 2017 ’ breastfeeding aged — 0-71 bottle (73,401 case-control, OR of ECC relative to
and ECC - months feeding participants) cross-sectional bottle feeding
meta-analysis , mixed 3. Breast fed more
on infant feeding or than or equal to 12
feeding patterns duration of months — increased
and duration of feeding risk of ECC
breast feeding 4. Breastfed more
than 6 months —
NO significant ECC
than less than 6
months
Breast-
feeding
duration, 1. Breastfeeding of
To investigate demand prolonged duration
the relationship Children 0 — 4 brea§t- 8 Cohort, (6 months or 1
R. between breast feeding, . year) — positively
4.  Valaitis, feeding and years of age nocturnal (Numper of Cross-sectional, Not done associated with
. or a subset participants not case-control,
2000 early child- (2-6 years) breast- described) case series ECC
hood caries feeding, 2. At will, night time,
— duration solid food, nap time breast-
sweetened feeding — ECC
pacifier,
formula use

OR - Odds Ratio. PR — Prevalence Ratio RR — Relative Risk

Quality Assessment of Systematic Reviews

Three of the four included reviews showed low risk-of-bias>3’.
Among individual domains, domain 2 indicated a particularly
high risk-of-bias for three of the four included systematic reviews.
This was primarily due to non-availability of an a priori protocol,
language restriction to English, or lack of clear information on the
methods of data extraction. A summary of concerns from the ROBIS
tool, Phases 2 and 3, is given in Figure 2, Table 5.

Synthesis of Results

Of the four systematic reviews retrieved, three provided quan-
titative synthesis of the findings, while one did not. '> Overall, the
qualitative analysis was based on the following factors:

A. Duration of breastfeeding
1. More than 12 months or less than 12 months
2. More than six months or less than six months
B. Frequency of breastfeeding

1. More breastfeeding (longer duration) or less breastfeeding
(shorter duration)

The Journal of Clinical Pediatric Dentistry ~ Volume 46, Number 2/2022

C. Pattern of breastfeeding
1. Ever breastfeeding or never breastfeeding
2. Nocturnal breastfeeding

D. Comparison of feeding habits

1. Breastfeeding or bottle feeding

Duration of breastfeeding

Breastfeeding duration and its correlation with the acquisi-
tion of ECC were assessed in 2 systematic reviews (Figure 3A).
The time periods of 12-month and six-month breastfeeding were
considered. It was found that breastfeeding for more than 12
months was positively associated with the acquisition of ECC.
These results were consistent in both the systematic reviews that
assessed this correlation.

Frequency of breastfeeding

Figure 3B presents the association between the frequency of
breastfeeding and the acquisition of ECC. Assessment of frequency
of breastfeeding and ECC in infants under the age of 12 months,
revealed that there was no significant association of more or less
breastfeeding (including never breastfeeding) and ECC, with an
odds ratio of 0.50 (0.25-1.00).
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Table 4: Citation Matrix of included systematic review

Overlap of Studies

5.No

Primary studies

Systematic reviews

Avilaet al Thamet al Cuietal Valaitis et al

= R = L I o

=]

=

o8 =] o LA s L

Al-Dashti ct al, 1995
D et al, 2000

Du et al, 2007
Cuadri et al, 2012
Perera et al, 20014
Roberts et al, 1994
Majorana et al, 2014
Feldens et al, 2007
Feldens et al, 2000
Chaffee ct al, 2014
Feldens et al, 2000
Hong ct al, 2014
Kramer ¢t al, 2007
Kramer ¢t al, 2009
Olhla and Larmas, 2007
Silver, 1987

Tada et al, 1999
Tanaka et al, 20013
Thitasomakul et al, 2009
van Palestein Heldernan et al, 2006
Yonezu et al, 2006
Bahuhuna ¢t al, 2013
Matee ¢t al, 1994
Alaluusua ct al, 1990
Azevedo et al, 2005
Campus ct al, 2009
Carino et al, 2003
Dini ¢t al, 2000

Dwye et al, 2004
Folavan et al, 2000
Folavan et al, 2008
Forsman ct al, 1974
Hallett et al, 2003
Hallonsten et al, 1995
Haq et al, 1985
Hardy, 1978
Harrison et al, 1997
Holt et al, 1982
Hong et al, 20014

Tida et al, 2007
Johansson et al, 2000

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Calculation of Corrected Covered Area (CCA):
CCA = N-r

re-r

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

N = Number of included publications (Number of X in the citation matrix)

r = Number of rows (Number of index publications)

c= Number of columns (Included systematic reviews)
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Table 4: Citation Matrix of included systematic review (continued)

Overlap of Studies

5.No

Primary studies

Systematic reviews

Avila et al

Tham et al

Coui et al

Valaitis et al

il
62
63
64
65
66
67
I
69
70
71
72
73
74
75
76
77
8
74
80
81
82
83
84
85
86
87
8%
&9
an
91
g2

Linvy ¢t al, 2007
Masumo et al, 2013
Maltos-Graner ¢t al, 1998
MNabile et al, 2014

Munes et al, 2014

Prakash et al, 2012
Prakasha Shrutha et al, 2013
Retnakumari et al, 2012
Rosenblatt et al, 2004
Sankeshwari et al, 2012
Santos, 2002

Sayegh et al, 2002
Sayegh et al, 2005
Serwint ct al, 1993
Slabsinskienc ct al, 2010
Songo et al, 2013

Tanaka ¢t al, 2012

Tiano et al, 2004

Tyagi et al, 2008
Vachirarojpisan ¢t al, 2004
Vazquez-Nava et al, 2008
Wendt and Birkhed, 1995
Yonezu ¢t al, 2007

Kato et al, 20015

Peltzer and Mongkolchat, 2015
Seow, 2009

Werneck et al, 2008

Qin et al, 2008

Maohebbi et al, 2008
Olmez et al, 2003
Derkson and Ponti, 1982
Johnsen, 1982
Vignarajah and Williams, 1992
Albert et al, 1988
Babecly ot al, 1989
Eronat and Eden, 1992
Marino ct al, 1989

Matee ct al, 1992a

Matec ct al, 1992b
Richardson et al, 1981
Roberts et al, 1993
Salako, 1985

Silver, 1992

Tee, 1987

Todd et al, 1944
Tsubouchi et al, 1994
Walton and Messer, 1951
Williams and Hargreaves, 1990
Adenubi, 1982

Dilley et al, 1980

Holt et al, 1988

L A R L

X

E A S

A

E A A A

e R

X = Inclusion of primary study in individual systematic review
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| | |
RISK OF BIAS IN THE REVIEW
7] High Low]
4. Synthesis and findings Unclear
3. Data collection and study appraisal
2. ldentification and selection of studies
1.  Study eligibility criteria
0% 25% 50% 75% 100%
Figure 2: Overall Graphical Representation of ROBIS Domains
Darker colours indicate overall ROB rating; lighter colours concern judgments
Table 5: Quality Assessment of Studies
Stud Phase 2 Phase 3
u .
No_y Review 1. Study eligibility 2. Identification and 3. Data collection 4. Synthesis Risk-of-bias in
criteria selection of studies and study appraisal  and findings the review

1 Tham et al. @ @
2 Avila et al. © ®
3 Cuietal. © ®
4 ?

Valaitis et al. @

© ©
© ©
© ©
? ?

OO

@ = low risk; @ = high risk; ? = unclear risk.

Cdds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE IV, Fixed, 95% Cl IV, Fixed, 05% CI
1.1.1 Greater than 12 months versus lesser than 12 months
L Cui, 2017 0E206 0158 186[1.38 254) t
R. Tham, 2015 0EBE1 0198 1949[1.35 2493) —t

1.1.2 Greater than § months versus lesser than 6 months
L. Cui, 2017 01222 01574 1.13(0.83,1.54] T
1

I 'l
.m 0.1 1 10 100
Protactive Mon-protective

Figure 3A: Graphical Representation of Correlation between the Duration of Breastfeeding and the Acquisition of
Early Childhood Caries

Odds Ratio Cdds Ratio
Study or Subgroup  log[Odds Ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 More breastfeeding versus less breastfeeding
R. Tham, 2015 -0.6931 03537 0.50(0.25,1.00] —t+
0.01 0.1 10 100
Prolective Mon-proteclive

Figure 3B: Graphical Representation of Correlation between the Frequency of Breastfeeding and the Acquisition of Early
Childhood Caries
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE IV, Fixed, 95% Cl IV, Fixed, 5% CI
1.3.1 Ever versus never breastfeeding
L. Cui, 2017 -0.2674 01188 077 [0.61,0.87) —+
1.3.2 More nocturnal versus less nocturnal breastfeeding
R. Tham, 2015 1.9657 04188 714314, 16.22 —_—
t I T + }
0.05 0.2 1 ] 20
Prolectve Mon-prolective

Figure 3C: Graphical Representation of Correlation between the Pattern of Breastfeeding and Acquisition of

Early Childhood Caries

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 85% Cl IV, Fixed, 85% CI
1.4.1 Breastfeeding versus bottle-feeding
W Awila, 2015 -0.844 03102 0432[0.23 0.80) —
1.4.2 Exclusive breastieeding versus bottle-feeding
L. Cui, 2017 -0 3857 03389 068 [D.35 1.37] 1
0.01 01 10 100

Prolective Mon-protective

Figure 3D: Graphical Representation of Correlation of Comparison of Feeding Habits with the Acquisition of Early

Childhood Caries

Pattern of breastfeeding

Assessment between patterns of breastfeeding and ECC revealed
that ‘ever breastfeeding’ was negatively associated with the acqui-
sition of caries. In contrast, nocturnal breastfeeding was positively
correlated with the association of ECC, with an odds ratio of 7.14
(3.14-16.22) (Figure 3C).

Comparison of feeding habits

Comparison of breastfeeding with bottle feeding and its asso-
ciation with ECC, as determined by two systematic reviews, is
presented in Figure 3D. While one systematic review® reported
that breastfeeding had a protective role for ECC when compared
with bottle feeding, findings from the other systematic review?
suggested that there was no significant difference seen in the
acquisition of ECC when exclusive breastfeeding was compared
with bottle feeding.

DISCUSSION

Human breast milk is usually the first food offered to infants.!®
Several animal studies on the cariogenicity of human breast milk
have suggested that human breast milk has greater cariogenicity
as compared with cow’s milk but less than that of infant milk
formulae.'*!> We identified four systematic reviews that assessed
the direct correlation of breastfeeding with ECC, based on several
parameters, including duration of breastfeeding, frequency of breast-
feeding, pattern of breastfeeding, and comparison of breastfeeding
and bottle feeding and their association with ECC. No single review
assessed the association of breastfeeding with ECC based upon
all these parameters combined. Thus, the purpose of this umbrella
review was to narratively combine the results of the included
systematic reviews to assess the correlation of breastfeeding and
ECC based upon the above mentioned parameters.

The Journal of Clinical Pediatric Dentistry ~ Volume 46, Number 2/2022

Duration of Breastfeeding and Its Association with
Early Childhood Caries

Duration of breastfeeding and its association with ECC was
assessed by two included systematic reviews. > When a window
of 12 months was taken into consideration, both reviews concluded
that breastfeeding of 12 months or beyond had a positive correlation
with ECC. These findings proved that the chances of acquiring ECC
were more when the child was breastfed for more than 12 months
of age. Possible reasons for these findings could be the presence of
enamel defects, deleterious habits like sleep-time feeding, consump-
tion of cariogenic complementary foodstuffs, pH of saliva, and oral
hygiene practices. When a window of six months was taken into
consideration, Cui et al. concluded that no significant association
with ECC was present when a child was breastfed for more than
six months or less than six months. 2 The possible reason for this
particular correlation can be the eruption of primary teeth after the
age of six months, beyond which the microbiome of the child’s oral
cavity changes and thus the chances of acquiring ECC at this young
age is minimal.’

Frequency of Breastfeeding and Its Association with
Early Childhood Caries

Frequency of breastfeeding, as assessed by the systematic
review by Tham et al, was classified as more breastfeeding, i.e.,
breastfeeding for a longer duration, and less breastfeeding, i.e.,
breastfeeding for a shorter duration.’ This systematic review did not
clearly define the terms ‘more or less breastfeeding’, making the
results of this systematic review questionable. The assessment of
more or less breastfeeding was done for children under 12 months of
age. No significant difference was found when more or less breast-
feeding was compared with the acquisition of ECC. No systematic
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review presented data related to the frequency of breastfeeding or ad
libitum feeding after the age of 12 months.

Frequency of intake of dietary substances as well as oral clear-
ance have a correlation with each other. Dietary substances given
during the day time are usually cleared through oral clearance
because of saliva.'® This leads to prevention of prolonged accumula-
tion of substances on enamel, thereby preventing demineralization
of enamel. The possibility of prolonged accumulation increases, as
the frequency of intake of dietary substances increases, leading to
increased demineralization of enamel. Also, in the sleep time this
oral clearance does not happen leading to prolonged demineraliza-
tion of enamel without any remineralization happening in between.'”

Pattern of Breastfeeding and Its Association with
Early Childhood Caries

Pattern of breastfeeding is determined by whether the child was
fed nocturnally, was ever breastfed in his/her lifetime (ever breast-
feeding), or was never breastfed in his/her lifetime. ‘Ever’ versus
‘never’ breastfeeding and its association with ECC was assessed by
Cui et al., who concluded that ‘ever breastfeeding’ was protective,
with an adjusted odds ratio of 0.77.2 Tham et al reviewed the studies
assessing nocturnal breastfeeding as a risk factor for ECC.° The
possible explanation for this association can be that the child goes
to sleep while feeding. Lack of salivary production, non-movement
of the tongue, and the accumulation of milk in the child’s mouth are
the predisposing factors for the acquisition of caries at an early age.

Though meta-analysis is not available, Valaitis et al, in her
systematic review postulated that nocturnal breastfeeding and
breastfeeding beyond the age of one year may be associated with
ECC.!? Further research was suggested due to the lack of good-
quality methodological studies in the same domain.

Comparison of Feeding Habits and Their Associa-
tion with Early Childhood Caries

Comparison of feeding habits and the risk for ECC was assessed
by Avila et al, who observed that breastfeeding was protective
compared with bottle feeding.® In contrast, the systematic review
by Cui et al concluded that there was no significant difference
pertaining to the acquisition of ECC when the child was exclusively
breastfed or fed with the bottle. The difference in the results of these
two reviews could be because of the variation in the inclusion criteria
of the individual reviews. Cui et al compared only exclusive breast-
feeding with bottle feeding, while no such criteria were applied to
the inclusion of studies in the systematic review performed by Avila
et al.>® The limitation of this particular parameter lies in the content
of the bottle. None of the systematic reviews discussed formula
milk, bovine milk, or sweetened milk, which might have led to the
various results.

Quality assessment of the systematic reviews was done with
ROBIS. ROBIS categorizes the overall risk of bias of systematic
reviews as either low, high or unclear based on multiple domains
and phases. The overall risk of bias of the reviews by Tham et al,
Avila et al, Cui et al, was low. However, systematic review by Tham
et al did not mention any sources of unpublished information. ° In
the review by Cui, number of reviewers involved in the inclusion of
studies was not mentioned, indicating the chances of reporting bias,
nor was a proper search strategy pertaining to the databases given,
making the risk-of-bias high in that particular domain.? Since no
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information on quantitative synthesis was available for the system-
atic review by Valaitis et a/, the risk-of-bias of this review was noted
as unclear. 12

Limitations in understanding association of breast-
feeding and ECC

We are proposing two hypotheses below which needs further
research. Firstly, the studies related to the pattern of breastfeeding/
bottle-feeding and its association with ECC have primarily taken
into consideration the nocturnal feeding practices. “'*?2 However,
during infancy possibility of infant sleeping with the nipple or
bottle in the mouth during early morning hours, day time naps in
the morning and in the evenings must be taken into consideration.
Specifically, targeted questionnaires about the sleep time feeding
practices rather than only nocturnal should be circulated amongst
new mothers to understand the pattern of breastfeeding/bottle-
feeding and its correlation to ECC. Sleep time feeding practices in
general rather than only nocturnal will give us information about
the overall duration of accumulation of milk on the enamel surface
through the day and night.

Secondly the nature of the tooth enamel on which the milk
is getting accumulated should be assessed or known. Various
studies have shown that enamel hypoplasia of primary teeth is
one of the major risk factors for ECC. % If milk in any form is
getting in contact with a strong, healthy, well mineralized smooth
enamel surface, the chances of milk getting adhered to it for
longer duration are minimal. This could be the reason for infants
remaining without ECC, despite of prolonged nocturnal and
sleep time breast feeding or bottle-feeding practices. However,
if the enamel surface is rough and weak (hypoplastic) or poorly
mineralized, prolonged contact of milk on this enamel surface,
might lead to prolonged accumulation, longer duration of acid
production, and prolonged demineralization phase without any
remineralization in between, for days and months, leading to
a breach in continuity of enamel and enamel breakdown. The
higher porous, permeable nature of ECC affected enamel has
been reported in the literature. 2’ Two possibilities why milk
is considered as a major risk factor is because, milk remains
the most common sleep time substance that is given by the
mothers or caretakers to the infants and toddlers. Moreover, the
possibility of other dietary substances remaining on the enamel
surface for prolonged duration is not possible as they are not
given during sleep time. However, further specific research to
delineate these complex interactions is needed. Relationship of
sleep time feeding habits and enamel with and without hypo-
plasia must be assessed further to arrive at a concrete answer for
these questions.

We deviated from the protocol by searching additional data-
bases of OVID and Epistemonikos Database till November 2019,
which was not planned at the protocol stage. Also, the inclusion
criteria for this umbrella review included only systematic reviews
with or without meta-analyses assessing direct correlation of
breastfeeding with ECC. Quality appraisal of primary study level
data was beyond the scope of this umbrella review. The authors
had to rely on the findings presented in the published reviews. The
overall findings of this study conclude that breastfeeding beyond
the age of 12 months, accompanied by nocturnal feeding, has
deleterious effects on child’s oral health. Though breastfeeding
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tends to be an important risk factor for ECC, multifactorial
etiology involves around 123 risk factors. 2» Among these, the
presence of enamel defects, difficulty in cleaning a child’s teeth,
the presence of S. mutans, the consumption of sweetened drinks,
and maternal anxiety were found to be the most common risk
indicators for ECC. ?* 2 Further trials are required to assess the
correlation of these risk factors, breastfeeding, and enamel defects
before an understanding of this global infectious disease can be
achieved. Possibility of breastfeeding while the infant or toddler
is awake rather than while sleeping should be explored. Benefit
of the prolonged breastfeeding will remain the same irrespective
of whether the infant or toddler is fed while sleeping or awake.
Further research in this direction is warranted.

ACKNOWLEDGEMENT

Richard Kirubakaran,Research Scientist in Biostatistics Prof
BV, Moses Centre for Evidence Informed Healthcare and Health
Policy Christian Medical College, Vellore, India

REFERENCES

1. Pitts N, Baez R, Diaz-Guallory C, et al. Early Childhood Caries: IAPD
Bangkok Declaration. Int J Paediatr Dent , 2019;29:384-386.

2. Cui L, Li X, Tian Y, et al. Breastfeeding and early childhood caries:
a meta-analysis of observational studies. Asia Pac J Clin Nutr ,
2017;26:867-880.

3. Tan SF, Tong HJ, Lin XY, Mok B, Hong CH. The cariogenicity of
commercial infant formulas: a systematic review. Eur Arch Paediatr Dent
,2016; 17:145-156.

4. World Health Organization. The optimal duration of exclusive breast-
feeding. Geneva, Switzerland: World Health Organization, 2001.

5. Pitts AT. Dental caries in babies. Lancet , 1927; 209:502-503.
Nakayama Y, Mori M. Association between nocturnal breastfeeding
and snacking habits and the risk of Early Childhood Caries in 18- to
23-month-old Japanese children. J Epidemiol , 2015; 25:142-147.

7. Neves PAM, Ribeiro CCC, Tenuta LMA, et al. Breastfeeding, Dental
Biofilm Acidogenicity, and Early Childhood Caries. Caries Res, 2016;
50:319-324.

8. Avila WM, Pordeus IA, Paiva SM, Martins CC. Breast and bottle feeding
as risk factors for dental caries: a systematic review and meta-analysis.
PLoS ONE 10:1-14, 2015.

9.  Tham R, Bowatte G, Dharmage S, et al. Breastfeeding and the risk of
dental caries: a systematic review and meta-analysis. Acta Paediatr ,
2015; 104:62-84.

10. Pieper D, Antoine S-L, Mathes T, Neugebauer EAM, Eikermann M.
Systematic review finds overlapping reviews were not mentioned in
every other overview. J Clin Epidemiol , 2014; 67:368-375.

11.  Whiting P, Savovi¢ J, Higgins JPT, et al. ROBIS: A new tool to assess risk
of bias in systematic reviews was developed. J Clin Epidemiol , 2016;
69:225-234.

12.  Valaitis R, Hesch R, Passarelli C, Sheehan D, Sinton J. A systematic
review of the relationship between breastfeeding and Early Childhood
Caries. Can J Public Health Rev, 2000; 91:411-417.

13.  Castilho SD, Filho A de AB. The history of infant nutrition. J Pediatr (Rio
1), 2010; 86:179-188.

14.  Peres RCR, Coppi LC, Volpato MC, Groppo FC, Cury JA, Rosalen PL.
Cariogenic potential of cows, human and infant formula milks and effect
of fluoride supplementation. Br J Nutr , 2009; 101:376-382.

15.  Bowen WH. Comparison of the cariogenicity of cola, honey, cow milk,
human milk, and sucrose. Pediatrics, 2005; 116:921-926.

The Journal of Clinical Pediatric Dentistry ~ Volume 46, Number 2/2022

20.

21.

22.

23.

24.

25.

26.

27.

Lagerlof F. Caries-Protective Factors in Saliva. Adv Dent Res
8(2):229-38.

Dawes C. Salivary flow patterns and the health of hard and soft oral
tissues. J Am Dent Assoc , 1994; 2008;139:18S-24S.

Vazquez-Nava F, Vazquez REM, Saldivar GAH, Beltran GFJ, Almeida
AVM, Viazquez RCF. Allergic Rhinitis, Feeding and Oral Habits, Tooth-
brushing and Socioeconomic Status. Caries Res, 2008; 42:141-147.
Yonezu T, Yotsuya K, Yakushiji M. Characteristics of Breast-fed Children
with Nursing Caries. Bull Tokyo Dent Coll, 2006; 47:161-165.

Perera PJ, Fernando MP, Warnakulasooriya TD, Ranathunga N. Effect
of Feeding Practices on Dental Caries among Preschool Children: A
Hospital Based Analytical Cross Sectional Study. Asia Pac J Clin Nutr
,2014;23:272-277.

Matee M, Hof M, Maselle S, Mikx F, Helderman W van P. Nursing caries,
linear hypoplasia, and nursing and weaning habits in Tanzanian infants.
Community Dent Oral Epidemiol , 1994; 22:289-293.

van Palenstein Helderman WH, Soe W, van ’t Hof MA. Risk Factors of
Early Childhood Caries in a Southeast Asian Population. J Dent Res,
2006; 85:85-88.

Harris R, Nicoll AD, Adair PM, Pine CM. Risk factors for dental caries in
young children: a systematic review of the literature. Community Dent,
2004;Health 21:71-85.

Seow WK, Clifford H, Battistutta D, Morawska A, Holcombe T.
Case-control study of Early Childhood Caries in Australia. Caries Res
,2009; 43:25-35.

Kirthiga M, Muthu M, Ankita S, Richard K. Risk factors for Early Child-
hood Caries: a systematic review and meta-analysis of case control and
cohort studies. Pediatr Dent , 2019;41:95-106.

Niviethitha S, Muthu MS, Kavitha S. In Vitro Assessment of Enamel
Permeability in Primary Teeth with and without Early Childhood Caries
Using Laser Scanning Confocal Microscope. J Clin Pediatr Dent , 2016;
40:215-20.

Narrenthran JS, Muthu MS, Renugalakshmi A. In vivo Scanning Electron
Microscope Assessment of Enamel Permeability in Primary Teeth with
and without Early Childhood Caries. Caries Res , 2015; 49:209-15.

doi 10.17796/1053-4625-46.2.1 85

220z aunr Gz uo Jasn |eydsoH g 869)j09 [ejuaq yieadeApi neseyg Aq ypd'G/-2-9v-8925-LGS LI/E€CYISOE/S L2/ /IPd-a1one/pdol/wod ssaldusjie: uelpuawy/:diy woly papeojumoq



