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Feeding practices during early childhood play an important aetiological role in early childhood caries (ECC). The
role of feeding practices in causation of ECC is debated. The objective of this study was to assess the aetiological
role of feeding practices on ECC. A descriptive cross sectional study was conducted at a paediatric unit in Sri
Lanka. Two hundred and eighty-five children between 36 to 60 months, admitted to the unit were randomly se-
lected for the study. An interviewer administered questionnaire asked about socio-demographic characteristics
and feeding practices. The mouths of children were examined for dental caries. Out of 285 children, 61% had ex-
clusive breast feeding up to six months, 69% continued breast feeding beyond two years and 82% had overnight
feeding after two years of age. One hundred and thirty-six children (47.7%) had dental caries with a mean deft
score of 1.81. Overnight feeding with any type of milk beyond two years significantly increased dental caries in-
cidence and severity. Children exclusively breast fed for six months or had breast feeding beyond two years had a
higher prevalence of caries than children not exclusively breast fed or who were not breast feed beyond two years,
but the difference was not significant. Overnight feeding with any type of milk beyond two years should be dis-

couraged.
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INTRODUCTION
Early childhood caries (ECC) is a common but neglected
public health problem in Sri Lanka. Lack of awareness
among parents on preventing and treating dental caries
has resulted in very high prevalence of dental caries
among Sri Lankan preschool children.' The American
Academy of Paediatric Dentistry defines ECC as ‘the
presence of caries in one or more primary teeth (cavitated
or non-cavitated) in a child 71 months of age or young-
er’.> According to Sri Lanka National Oral Health Survey
2002/03, ECC prevalence among five years old was
65%. It is important to prevent ECC because without
intervention they will rapidly destroy primary dentition
resulting in pain, acute infections, feeding difficulties and
speech problems.* ECC is a predictor of caries in perma-
nent dentition.”® There are many successful public health
programmes in Sri Lanka, but there is no such pro-
gramme to promote oral health among preschool children.
ECC has complex and multifactorial aetiology.” Bacte-
ria-induced dental plaque formation is the first step. Bac-
teria produce acid by fermenting carbohydrates causing
demineralisation of the enamel.® Feeding practices during
infancy play a major role in causation of ECC because
teeth are more vulnerable for caries immediately after
eruption. Night feeding during sleep provides fermentable
carbohydrates. This, along with diminished salivary flow

at night, increases the risk of ECC. There is evidence in
the medical literature to conclude night feeding with for-
mula milk, adding sugar to formula milk and excessive
consumption of sweets will promote ECC.*” Lida et al
found no evidence to suggest breast feeding or its dura-
tion are independent risk factors for early childhood car-
ies.'”

Present recommendations on infant feeding are, exclu-
sive breast feeding up to six months with complimentary
feeds added after that. Breast feeding is to be continued
up to two years and beyond. However, breast feeding
after two years should be only after main meals." In Sri
Lanka, the exclusive breast feeding rate is very high and a
large percentage of mothers continue breast feeding be-
yond two years with overnight feeding.'> In contrast to
high ECC prevalence, practices related to tooth brushing
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are good among Sri Lankan preschool children.' The
main objective of this study was to assess the influence of
feeding practices on ECC, among Sri Lankan preschool
children.

MATERIAL AND METHODS

Study setting

A descriptive cross sectional study was conducted be-
tween September and December 2011, at the university
paediatric unit of Teaching Hospital Ragama. This unit
along with two other units in the hospital provides paedi-
atric care to a community living within about 5 km radius
from the hospital. The majority of the paediatric patients
admitted are with an acute illness, but some follow-up
patients are also admitted. The study was based on guide-
lines issued by the World Health Organization (WHO) on
conducting research on dental caries, but some modifica-
tions had to be made to suit the circumstances.

Sample size calculation and subject selection

According to our preliminary survey on children admitted
to Teaching Hospital Ragama, it was observed about 80%
children were fed overnight. A sample size of 246 was
required to study overnight feeding within 5% (preva-
lence 80% and 95% confidence interval 75%-85%). As
our objective was to study the relationship between feed-
ing practices and ECC, only children between 36 months
to 60 months were included. To avoid confusion related
to missed teeth due to caries and natural exfoliation which
usually starts around 60 months, the upper age limit was
set at 60 months. Every other child admitted to the uni-
versity paediatric unit irrespective of the reason for ad-
mission was considered for the study. Immediate next
child was considered when the selected child was not in
the target age group, too ill to be examined or when the
mother was not available to provide information about
feeding. Informed written consent was obtained from the
mothers and none of them refused to consent.

Training of investigators and pilot test

Two medical graduates were trained in identifying dental
caries and data collection. A pilot study was conducted
with thirty five children admitted to Teaching Hospital
Ragama. A dental mirror was used to examine the oral
cavity, but this was abandoned as the majority of children
resisted its use and mothers expressed concern about pos-
sible injury. A disposable wooden spatula and a torch, the
standard method used in the unit to examine the oral cavi-
ty and throat, were used instead. This provided adequate
visibility of the oral cavity to identify dentinal caries, but
was not adequate to exclude enamel caries. Thus, the
study was restricted only to dental caries. Though the risk
for proximal caries is very high in this study population,
bite view radiographs for the diagnosis of proximal caries
were not taken because bite view radiographs were not
freely available in the study setting and it is unethical to
expose children to radiation for research purposes. Thirty
one children included in the preliminary study were ex-
amined for dental caries by investigators. Another four
children had to be excluded as they were not cooperative.

Both investigators were involved in examining each child.

To avoid inter-observer variation, the same investigator

examined the oral cavity, while the other assisted.

Data collection

A pretested, validated, interviewer administered ques-
tionnaire was used to collect socio-demographic charac-
teristics and feeding practices. Each child’s mouth was
examined, in presence of the mother, under good light.
Teeth with visible cavitations, filled or missing due to
decaying were recorded separately. All three categories
from each child were added to obtain the number of teeth
affected with caries. The age of the child was defined as
age in completed months. Feeding a child during the
night on demand or letting the child sleep with a feeding
bottle or nipple in the mouth was reported as overnight
feeding. Children who were fed only with breast milk
even without water up to six months was reported as ex-
clusively breast fed.

Ethical issues

A committee of experts from Sri Lanka College of paedi-
atricians reviewed the research proposal and Ethics
Committee of Sri Lanka College of paediatricians granted
ethical approval for the study. Participation in the study
was voluntary and the mother reserved the right to with-
draw from the study at any time, without facing any con-
sequences. In this study, any child not cooperative during
examination was replaced with another child. Children
with dental caries were referred to the dental clinic at
Teaching Hospital Ragama.

Data analysis

Descriptive statistics and frequency tabulations were gen-
erated using SPSS version 16. The deft score was calcu-
lated for each child. The deft score is a reliable indicator
of dental health status of children in a population. The
deft score is calculated by adding teeth which are decayed,
extracted due to caries or filled. Odds ratio with 95% con-
fidence interval was used to compare prevalence of ECC
between two groups, while independent student t test was
used to compare deft scores of two different groups.

RESULTS

Three hundred children were initially recruited for the
study, out of which only 285 (138 boys, 147 girls) al-
lowed complete examination of the oral cavity. Out of
285 children, 130 were between three and four years and
155 between four to five years. The distribution of the
study population according to monthly family income and
maternal education is given in Table 1.

Feeding practices
One hundred and seventy-seven children (62%) had ex-
clusive breast feeding up to six months. Out of them, 126
(71.6%) continued breast feeding beyond two years. One
hundred and ninety-seven (69.1%) children had breast
feeding beyond two years, and out of them 194 had over-
night feeding. Out of babies not exclusively breast fed up
to six months, 65.1% continued breast feeding beyond
two years. Thus a higher percentage of children exclu-
sively breast fed for six continued breast feeding beyond
two years.

Out of 285 children, 250 had formula milk at some stage,
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with 69 having formula milk commenced before one year
of age. Of the 250 children given formula milk, 236 had
sugar added to formula milk and 28 had sugar added be-
fore one year.

Overnight feeding after two years of age was reported
from 234 (82.1%) children. Out of them 142 (60.6%) had
only breast milk, 42 (18%) had formula milk and 50 had
(21.4%) both. Of the babies exclusively breast fed up to
six months, 53.4% had an overnight breast feeding be-
yond two years, while babies not exclusively breast fed
had a rate of 41.2%. Out of 197 babies who had breast
feeding beyond two years, 194 (98.5%) had overnight
breast feeding.

Dental caries
Out of 285 children, 137 (48%) had dental caries. The
mean deft score for the study population was 1.81 with a

Table 1. Distribution of the sample according to family
income and maternal education

Characteristic Frequency
Maternal education (grade)
0-5 5(1.8%)
6-11 160 (56.1%)
12-14 105 (36.8%)
University 15 (5.3%)
Monthly family income
(SLR)'
<5,000 2 (0.7%)
5001-10,000 24 (8.4%)
10,001-15,000 102 (35.8%)
15,001-30,000 106 (37.2%)
30,001-50,000 27 (9.5%)
>50,000 24 (8.4%)

1 US$ = 110 SLR at present currency rate.

standard deviation of 2.61. The mean deft score among
children exclusively breast fed up to six months was 1.9
compared with 1.6 among children not exclusively breast
fed. The difference was not statistically significant
(»=0.28). Children exclusive breast fed had a caries prev-
alence of 50% compared with 44% among non-
exclusively breast fed (OR=1.27, 95% CI 0.79-2.05).

Children fed overnight with any type of milk had a car-
ies prevalence of 52%, whereas prevalence among chil-
dren not fed overnight was 29% (OR=2.61, 95% CI 1.37-
5.0). Overnight fed children also had a higher deft score
than others (p=0.002). Children fed overnight only with
breast milk had a caries prevalence of 51.4%, compared
with children not fed overnight (OR=2.54, 95% CI 1.29-
5.01) and had significantly higher mean deft score
(»=0.001). A similar pattern was evident with overnight
formula feeding, where caries prevalence was 59.5%
(OR=3.53, 95% CI 1.5-8.28), and a higher mean deft
score (p=0.09) compared with children not fed overnight.
The association observed between overnight feeding and
dental caries is depicted in Table 2.

Children breast fed beyond two years of age had a
caries prevalence of 51% compared with 39.7% among
children not breast fed beyond two years (OR=1.59, 95%
CI 0.96-2.65). Prevalence of caries among children who
had formula milk was 47.6%, while prevalence among
children who never had formula milk was 51.4% (OR
=1.08, 95% CI 0.59-1.96). Children who had sugar added
to formula milk under one year had a caries prevalence of
85.7%, while children who had sugar added after one year
had a prevalence of 43.7%. (OR=1.96, 95% CI 1.08-
3.55). The effects of formula milk and adding sugar to
formula milk under one year towards caries are shown in
Table 3. Prevalence and deft scores for different feeding
practices were independently calculated for children
between three to four years and four to five years to

Table 2. Association between overnight feeding and dental caries

Overnight feeding practice Caries present

Caries absent Mean deft per type of feeding

practice
Fed with any type (n=234) 122 (52%) 112 (48%) 33 SD=2.75
OR=2.61" p=0.002"
With breast milk only (n=142) 73 (51%) 69 (49%) 2.04  SD=2.78
OR=2.54" p=0.001"
With formula only (n=42) 25 (60%) 17 (40%) 1.59  SD=2.39
OR=3.53" p=0.09"
Not fed overnight (n=51) 15 (29%) 36 (71%) 0.84 SD=1.82

* When compared with children not fed over night.

Table 3. Effects of formula milk and sugar in causation of early childhood caries

Feeding pattern

Caries present

Caries absent

Formula milk given (n=250)
Formula milk not given (n=35)

Sugar added to formula
milk under one year (n=28)

Sugar added to formula milk after year
(n=208)

119 (48%)
18 (51%)

24 (86%)

91 (44%)

131 (52%)

OR=1.08
17 (49%)
4 (14%)
OR=1.96
117 (56%)
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ascertain the influence of age. Though prevalence and
deft scores increased with advancing age, influence of
feeding practices on ECC was similar.

DISCUSSION

Our study reveals strong support for a causal relationship
between overnight feeding with any type of milk and
ECC. Overnight feeding with formula milk seemed to
have a higher risk than breast milk. Prakash et al have
shown an increased risk of caries with ‘on demand night
feeding’ with breast milk or formula."> Bankel et al also
found a causal relationship between on demand breast
feeding at night.'* Overnight feeding with substances
containing fermentable carbohydrates facilitates ECC,
especially in upper maxillary incisors, because salivary
flow is less at night. Overnight breast or formula feeding
will provide fermentable carbohydrates, thereby increas-
ing the risk of ECC.

Although causal role of overnight feeding on ECC is
not controversial, existing evidence in medical literature
is divided with regard to other feeding practices and ECC.
In a study in United States, Lida et al did not find a sig-
nificant causal relationship between dental caries and
duration of breast feeding.'’ According to Lida et al, chil-
dren breast fed more than one year had higher prevalence
of caries, but the difference was not significant. Lida et al
did not assess the effects of breast feeding beyond two
years or effects of night feeding on caries. Hong et al,
Tanaka et al and Sankeshwari et al have all shown an
increase in dental caries with increased duration of breast
feeding.” " Our study also revealed an increased preva-
lence of caries among children breast fed beyond two
years, but the increase was not statistically significant. In
our study almost all babies who were breast fed beyond
two years were fed overnight as well. Thus, we suggest
the increased prevalence noted among prolonged breast
fed babies is due to effects of overnight feeding rather
than the duration of breast feeding.

Our study also revealed an increased risk of ECC
among children exclusively breast fed up to six months,
but the increase was not statistically significant. We could
not find any evidence in medical literature indicating a
causal relationship between ECC and exclusive breast
feeding. Compared with children who were not exclusive-
ly breast fed for six months children exclusively breast
fed had higher prevalence of overnight feeding. As with
breast feeding beyond two years, increased prevalence of
ECC among exclusively breast fed babies may be due to
this.

William & Ruth have reported that human breast milk
is more cariogenic than cow’s milk.” Our study also
showed a slightly lower prevalence of caries among chil-
dren receiving formula milk than not. However, children
fed overnight with formula milk had 3.5 times higher risk
of caries compared with 2.5 times risk with overnight
breast feeding. Adding sugar to formula milk will explain
this because 94% of the children who had formula milk
had sugar added. Adding sugar to feeds during first year
is not recommended because it affects child’s taste adap-
tations. It is worrying to find that out of children who had

formula during first year, more than 40% had sugar added.

The very high prevalence of ECC among children, who

had sugar added to formula milk during infancy, further
supports the recommendation on adding sugar to infant
feeds.

Correct feeding practices during early childhood play
an important role in physical growth, cognitive develop-
ment, immunity, prevention of obesity and protection
from atopic conditions & cardio-vascular problems in
later life."® Breast milk is the best food for a child and
exclusive breast feeding during first six months helps to
improve wellbeing of children. WHO recommends exclu-
sive breast feeding up to six months and continuing breast
feeding up to two years and beyond. Breast feeding after
two years should be only after main meals. Many Sri
Lankan mothers continue breast feeding throughout the
day including the night.'* Findings of this study are in
accordance with the WHO recommendations on breast
feeding. While exclusive breast feeding during first six
months and continuing breast feeding thereafter should be
promoted, overnight feeding beyond two years with any
type of milk should be strongly discouraged.

Limitations

The main limitation of this study was including only den-
tal caries. Children in this age category usually resist even
routine clinical examination. Use of a dental mirror was
not tolerated by most of the children. Another limitation
was not using bite view x-rays due to unavailability in the
study setting. Inclusion of a hospital base sample has the
limitation in generalization of the results to the population,
but as the Teaching Hospital Ragama is the largest hospi-
tal in the area it attracts a mixture of children from differ-
ent socio-economic backgrounds. As the feeding history
was obtained retrospectively, possible recall bias is a
limitation. However, most of the mothers had no difficul-
ty in recalling the dietary history.

Conclusions

Overnight feeding with any type of milk increases the
prevalence and severity of dental caries among preschool
children. Exclusive breast feeding or continuing breast
feeding beyond two years had no statistically significant
causal relationship to ECC. Adding sugar to formula milk,
especially during infancy increased the risk of ECC,
though this was not statistically significant.

ACKNOWLEDGEMENTS

We would like to thank all parents and children who participat-
ed in the study and nursing staff at university paediatric unit of
Teaching Hospital Ragama for their cooperation.

AUTHOR DISCLOSURES
All authors declare no competing interests.

REFERENCES

1. Perera PJ, Abeyweera NT, Fernando MP, Warnakulasuriya
TD, Ranathunga N. Prevalence of dental caries among a
cohort of preschool children living in Gampaha district, Sri
Lanka: A descriptive cross sectional study. BMC Oral
Health. 2012;12:49. doi:10.1186/1472-6831-12-49.

2. Policy on early childhood caries (ECC): classification,
consequences and preventive strategies. Vol 31. Washington
DC: AAPD; 2008. pp. 6, 9-10.

3. Oral health care during pregnancy, practice guideline:



276

PJ Perera , MP Fernanado, TD Warnakulasooriya and N Ranathunga

Family health bureau. Ministry of health and nutrition, Sri
Lanka; 20009. [cited 2013/8/22]; Available from: http://www.
familyhealth.gov.lk/web/index.php?option=com_phocadown
load.

Nunn ME, Brannstein NS, Krall keye EA, Dietrich T, Garcia
RI, Henshaw MM. Healthy eating index is a predictor of
early childhood caries. J Dent Res. 2009;88:361-6. doi: 10.
1177/0022034509334043.

. Skeie MS, Raadal M, Strand GV, Espelid I. The relationship

between caries in the primary dentition at 5 years of age and
permanent dentition at 10 years of age - a longitudinal study.
Int J Paediatr Dent. 2006;16:152-60. doi: 10.1111/j.1365-
263X.2006.00720.x.

. Li Y, Wang W. Predicting caries in permanent teeth from

caries in primary teeth: an eight-year cohort study. J Dent
Res. 2002;81:561-6. doi: 10.1177/154405910208100812.

. Schroth RJ, Harrison RL, Moffatt MEK. Oral health of

indigenous children and the influence of early childhood
caries; childhood health and well-being. Pediatr Clin North
Am. 2009;56:1481-99. doi: 10.1016/j.pcl.2009.09.010.

. Shigenobu K, Yuko ON. Early childhood caries and

childhood periodontal disease. Pediatric Infectious Diseases
Revisited. 2007;177-97. doi: 10.1007/978-3-7643-8099-1_7.

. William HB, Ruth AL. Comparison of the cariogenicity of

cola, honey, cow milk, human milk, and sucrose. Pediatrics.
2005;116:921-6. doi: 10.1542/peds.2004-2462.

.Lida H, Auinge P, Billing R ,Wieitzman M. Association

between infant breast feeding and early childhood caries in
the United States. Pediatrics. 2007;120:¢944-52. doi: 10.154
2/peds.2006-0124.

11.

12.

13.

14.

15.

16.

17.

18.

Ministry of Healthcare and Nutrition. Infant and young child
feeding guidelines for Sri Lanka. Colombo, Sri Lanka:
Ministry of Healthcare and Nutrition; 2007.

Perera PJ, Fernando M, Warnakulasuria T, Ranathunga N.
Feeding practices among children attending child welfare
clinics in Ragama MOH area: a descriptive cross-sectional
study. Int Breastfeed J. 2011;6:18. doi: 10.1186/1746-4358-
6-18.

Prakash P, Subramaniam P, Durgesh BH, Konde S.
Prevalence of early childhood caries and associated risk
factors in preschool children of urban Bangalore, India: A
cross-sectional study. Eur J Dent. 2012;6:141-52.

Bankel M, Robertson A, Kohler B. Carious lesions and
caries risk predictors in a group of Swedish children 2 to 3
years of age. One year observation. Eur J Paediatr Dent.
2011;12:215-9.

Hong CH, Bagramian RA, HashimNainar SM, Straffon LH,
Shen L, Hsu CY. High caries prevalence and risk factors
among young preschool children in an urban community
with water fluoridation. Int J Paediatr Dent. 2014;24:32-42.
doi: 10.1111/ipd.12023.

Tanaka K, Miyake Y. Association between breastfeeding
and dental caries in Japanese children. J Epidemiol. 2012;
22:72-7. doi: 10.2188/jea.JE20110042.

Sankeshwari RM, Ankola AV, Tangade PS, Hebbal MIL
Feeding habits and oral hygiene practices as determinants of
early childhood caries in 3- to 5-year-old children of
Belgaum city, India. Oral Health Prev Dent. 2012;10:283-90.
Lucas A. Programming by early nutrition: an experimental
approach. J Nutr. 1998:128(suppl 2):401-6S.



Feeding practices and early childhood caries 277

Original Article

Effect of feeding practices on dental caries among
preschool children: a hospital based analytical cross
sectional study

Priyantha Julian Perera MBBS, MD, DCH, MRCPCHI, Meranthi Preethika Fernando
MBBS', Tania Dayanthi Warnakulasooriya MBBS”, Nayomi Ranathunga MBBS’

'Department of Paediatrics, Faculty of Medicine, University of Kelaniya, Sri Lanka
Department of Physiology, Faculty of Medicine, University of Kelaniya, Sri Lanka
*Teaching Hospital Ragama, Sri Lanka

B A el e - TR A
R Y=

HOLH L R 2 N L SR E R D F]E R o R 2 U 2L hd
HF R X 3 RN o AT en ) hESER R S NG 2L G s F1F E
*oo iy B AT D OUpE S R A - gy AR R G ATy o 285 ¢
PG 36-60 4 7 2 gL FARREAVE AT Y o G R Al R P B F a7
EAg LR Rk A A T FHEfR R G N F T v ek T o A 285 4
LE P G 61%hH L 2R PR A D ) 5 69% A S R AZd B E
82%A #'2. 2 iv i ik @ R A 0 136 4 F sl L § (47.7%) T odhE E R T
A3 181 e R A E R EL A A E R FH Al s 2 F o E R
BoeR2AFRAAEAS I AAFRARIAEDLG RPN L FFT TR
2AFRAAA SRR ARG AE DG > LGP LT EF o B0 XD
R AR RLATI] A E o

X A g;ug]g,-g, N &,‘g oA N A Fuell 2 \%\'Iiﬁ*;



