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Abstract
Background: Rapidly progressive dental caries without treatment (untreated dental caries) among toddlers denotes one of the
leading unmet health needs. Preventive oral health care is essential to address this need.

Aim: To assess untreated dental caries burden, socio-demographic attributes and oral health behaviours of toddlers ≤ 3-years
who attended a premier tertiary care public dental hospital in Sri Lanka.
Design: Retrospective data were collected for 24-months period comprising socio-demographic, oral heath behaviours,
untreated dental caries among toddlers ≤ 3-years attended the Preventive Oral Health Unit of National Dental Hospital (Teaching)
Sri Lanka. Toddlers were grouped as having <6 and ≥ 6 untreated carious teeth.

Results: Of 236 toddlers aged ≤ 3-years, the majority was aged 2-3 years and represented all ethnic groups. The overwhelming
majority of mothers were housewives whilst 41.5% of fathers were skilled/unskilled workers. As reported by parents, three fourths
of toddlers were without previous dental visits, but practiced assisted tooth brushing twice daily. However, 68.2% indulged in
daily cariogenic dietary pattern which was significantly associated with the high burden of untreated dental caries among toddlers
(p=0.007).
Conclusions: Parents across all social strata should be educated and empowered on modifying the daily cariogenic dietary
pattern to a healthy balanced diet and accessing preventive oral health care for their toddlers at risk of progressive dental caries.
Keywords: Early childhood caries; untreated dental caries; toddlers; preventive oral health care; Sri Lanka

Introduction
Oral health is fundamental to overall health, growth, and wellbeing of children. Nevertheless, early childhood caries (ECC) the
infectious, transmissible disease has become the leading chronic
childhood disease across the globe affecting 30-50% children in
high income countries [1,2] upto 90% in low- and middle-income
countries [2] and vulnerable population groups [3]. As emerged
from the findings of global burden of disease study 2010, untreated
caries in primary (milk) teeth was the tenth most prevalent
condition affecting 9% of global population [3]. Despite reaching
epidemic proportions both in developed and developing countries
affecting millions of child populations, this global public health
priority [4] remains stagnant due to lack of priority action for its
Copyright © All rights are reserved by Irosha Perera.

sustainable prevention and control. ECC is defined by the American
Association of Paediatric Dentistry as presence of one or more noncavitated or cavitated decayed lesions, missing due to caries and
filled tooth surface in any primary teeth in a child aged 71 months
or younger [5]. Severe early childhood dental caries S-ECC denotes
a sinister manifestation of ECC defined as occurrence of any sign
of smooth surface caries in a child younger than 3-years [5]. The
biofilm induced acid demineralization of enamel and dentine of
primary teeth of toddlers and children often overlooked by parents,
until the advanced stages. The consequent pain and infection
negatively impact on quality of life of children and their parental
care givers, with difficulties encountered by children in eating,
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sleeping, and performing vital daily activities [6,7]. Furthermore,
recent research revealed that country level prevalence of ECC
was associated with malnutrition among 0–2-year-olds and with
anaemia among 3-5-year-olds [8]. Therefore, ECC poses a serious
cause for concern in health and well-being of children and an
essential element to integrate oral health into global health agenda
of children.
ECC remains a persistent public health challenge in Sri Lanka:
a developing lower-middle-income country substantiated by
evidence from national oral health surveys 2015-2016 [9] as well
as 2002-2003 [9]. According to 2015-2016 national oral health
survey report, the prevalence of dental caries in the form of
decayed, missing and filled teeth among 5-year-olds was 63%, of
them 96.2% had untreated dental caries [10]. On the other hand,
prevalence of untreated dental caries among Sri Lankan 5-year-olds
was 60.7% [9]. Similar findings were emerged from national oral
health survey report 2002-2003 demonstrating caries prevalence
of 65.31% among 5-year-olds whilst reporting 63.51% prevalence
of untreated dental caries [10]. Therefore, stagnation of reduction
of ECC burden among 5-year-old children indicates a serious cause
for concern. Moreover, a study conducted among semi-urban
1-2-year-olds revealed 32.19% prevalence of ECC, predominantly
presented as untreated dental caries [11]. Further local research
findings revealed ECC prevalence of non-cavitated decayed teeth
ranging from 23% to 65% among the 12-24 months-old-toddlers
and 17% to 32% among 12- 18-month-old-toddlers [12,13].
Exploring presentation and socio-behavioural attributes of ECC
provides opportunities for sustainable interventions addressing the
underlying causes by customized culturally appropriate strategies.
Against this backdrop, present study was undertaken.

Objective: To assess the socio-demographic attributes, oral health

behaviours and untreated dental caries among toddlers ≤ 3-years
who attended a premier tertiary care public dental hospital in Sri
Lanka.

Method

A hospital-based cross-sectional study was conducted among
toddlers and children attended the Preventive Oral Health Unit
(POHU), National Dental Hospital (Teaching) Hospital Sri Lanka
from 16 th July 2017 to 31st August 2018. The study population
comprised children ≤ 5-years of age attended POHU for preventive
oral health care. For the present paper, data on toddlers aged
≤3-years were included. Children having special needs such as birth
defects, not presented with at least one parental care giver were
excluded.

Study sample

Toddlers aged ≤3-years were included into the study using
non-random consecutive sampling technique. The sample size
calculation was done using following formula [14]. n=z2 p (1-p)/
d2 n=sample size, z=critical value of specified confidence interval
(1.96), p=anticipated population proportion (90%), d=absolute
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precision required on either side of the proportion (5%).
Anticipated proportion was obtained by conducting an exploration
of prevalence of untreated dental caries among toddlers attended
POHU in 2013-2014. n =1.962x 0.90 x 0.10/ 0.052 =138. Therefore,
sample size was taken as 138.

Study setting

Preventive Oral Health Unit of National Dental Hospital
(Teaching) Sri Lanka former Dental Institute, Ward place, Colombo,
Sri Lanka.

Data collection

An interviewer-administered, pre-tested, validated questionnaire was used for data collection. It comprised socio-demographic
information, brushing habits and night feeding habits of the child,
dietary pattern of the child, clinical oral examination data and treatment details. Questionnaire was developed in English language and
translated into Sinhala and Tamil languages ensuring uniformity
and language equivalence by expert consensus. Data were collected
by Dental Surgeons attached to POHU performed as trained bi-lingual data collectors. The questionnaires were administered in preferable language to the parental care givers, and it was pre-tested at
toddlers’ oral health screening programmes held at selected polyclinics held at Colombo Municipal Council region. This helped in
improving the clarity, understandability cultural acceptability, time
taken for completion and of the questionnaire. Data were collected
ensuring privacy and confidentiality of the respondents and it took
average 10 minutes to complete the questionnaire.

Data analysis

Data were entered and analysed using SPSS-21 statistical
software package. Frequency distributions and group comparisons
were used for presenting data. Distribution of untreated dental
caries among toddlers was assessed using tests of normalityShapiro-Wilkinson and Kolomogorov-Smirnov tests. As the
distribution was skewed, median score of untreated dental caries
was used to dichotomize the untreated caries burden as <6 and ≥
6. Chi-square test and Fisher’s exact tests of statistical significance
were used for group comparisons to determine associated factors
for untreated dental caries burden. Dietary pattern assessed by
daily and weekly consumption of cariogenic food items comprising
biscuit, buns, toffees/chocolates, milk packets etc. and healthy
food comprising vegetables, fruits, pulses, yoghurt, cheese etc.
Toddlers who consumed one or more cariogenic food items more
than four days per week were categorized into “High consumption
of cariogenic food”, those who consumed healthy food more than
4 days per week with infrequent consumption of cariogenic food
items were categorized as “High consumption of healthy food”
and toddlers who consumed both cariogenic and healthy food in a
similar frequency were categorized into “Mixed” type.

Ethical aspect

Ethical clearance for the study was obtained from Ethics
Review Committee, Sri Lanka Medical Association. Informed
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consent was obtained from all participants. They were informed
that participation was entirely voluntary which would not affect the
optimal preventive oral health package provided for their toddlers.
Administrative approval was obtained from Director, NDHTSL. Deidentified data were entered and analysed.

Results

Table 1 demonstrates the socio-demographic profile of toddlers
who attended the Preventive Oral Health Unit of National Dental
Hospital (Teaching) Sri Lanka. The overwhelming majority (87.3%)
was aged 2-3 years with the mean age of 2.55 years, with slight
male preponderance (50.8%). Toddlers represented all three ethnic thus demonstrating ethnic diversity. The majority of fathers and
mothers have attained GCE (O/L) and GCE (A/L) qualifications nevertheless, 0.8% of fathers and 2.5% of mothers had not attended
schools. Moreover, 6.8% of toddlers had fathers and mothers who
had obtained degrees and diplomas. According to occupational status the majority of fathers were skilled/unskilled workers (41.5%)
Table 1: Socio-demographic profile of toddlers.
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or self-employed (27.5%) while the great majority of mothers
were house-wives staying at home (82.2%). As shown in Table 2
below the overwhelming majority (96.6%) of toddlers were using
kid’s toothbrush whilst 72.9 and 15.9% used adult and kid’s fluoridated toothpaste respectively as reported by parental care givers. Moreover, 75% practiced assisted tooth brushing twice daily.
Over two third (68.2%) indulged on daily practice of cariogenic dietary pattern dominated by daily frequent consumption of biscuits,
buns, toffees/chocolates with absence of consuming fruits, pulses
and yams on a daily basis. Furthermore, 75.4% of toddlers with
untreated dental caries had not previously accessed oral health
care. As illustrated in Table 3, of socio-demographic attributes of
toddlers, maternal educational attainment was marginally significantly associated with high untreated caries burden. Importantly,
of behavioural determinants daily cariogenic dietary pattern was
highly significantly associated with the high untreated caries burden of toddlers (p=0.007), whilst all other socio-demographic and
behavioural attributes did not show significant associations.

Socio-Demographic Factor

Number

%

Age Category*
1year

5

>1-2 years
>2-3 years
Male

Female

Ethnicity

Sinhalese
Tamil

Muslim

Gender

2.1

25

10.6

120

50.8

110

46.6

80

33.9

206
116
46

Father’s Education

87.3
49.2
19.5

No schooling

2

0.8

Grade 6-10

32

13.5

G.C.E.(A/L)

79

33.5

Grade 1-5

G.C.E (O/L)
Degree/Diploma

5

94
24

Mother’s Education

2.2

39.8
10.2

No schooling

6

2.5

Grade 6-10

44

18.6

G.C.E.(A/L)

85

36

Grade 1-5

G.C.E (O/L)
Degree/Diploma

8

77
16

3.5

32.6
6.8
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Father’s Occupation
Skilled/unskilled workers

98

41.5

Clerical/technical

57

24.2

Self-employed/business

65

Professional

27.5

16

6.8

Mother’s Occupation

House wife

194

82.2

Self-employed/business

7

3

Skilled/unskilled workers

9

3.8

Clerical/technical

19

8.1

Total

236

100

Professional

7

*mean ± SD (2.55 years ±0.543 years).

2.9

Table 2: Profile of oral- health-related- behaviours of toddlers.
Behaviour

Number

%

Not using a brush

2

0.9

Kid’s tooth brush

228

96.6

Fluoridated kid’s toothpaste

37

15.7

Fluoridated adult toothpaste

172

72.9

Desensitizing adult toothpaste

3

1.3

Tooth Brushing Behaviour
Type of Toothbrush
Finger brush

6

Type of Toothpaste

Non-fluoridated kid’s toothpaste

11

Non-fluoridated toothpaste

13

Type of Brushing

Self

20

Assisted

2.5

4.6
5.5
8.5

178

75.4

20

8.5

39

16.5

High consumption of cariogenic food

161

68.2

Mix of above

57

24.2

Not accessed

178

75.4

Public/ private dental clinic

30

12.7

Both

Frequency of Brushing

Once

Twice

177

More than twice

Dietary Behaviour

High consumption of healthy food

MOH Dental Clinic
Total

18

Previous oral health care seeking behaviour

Lady Ridgeway Hospital for children
School Dental Clinic

38

26
1
1

236

16.1
75

7.6

11

0.4
0.4

100
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Table 3: Comparison of socio-demographic determinants of toddlers by untreated dental caries.
Socio-Demographic Determinant

Untreated Dental Caries
< 6 Carious Teeth

p-value

≥ 6 Carious Teeth

Age category

Number

%

Number

%

7-months to 1year

2

2.5

3

1.9

81

142

90.5

>1-2 years

13

16.5

Total

79

100

>2-3 years

64
Gender

12

157

7.6

100

Male

41

51.9

79

50.3

Total

79

100

157

100

Female

38

49.1
Ethnicity

78

49.7

Sinhalese

35

44.3

75

47.8

Muslim

27

34.2

53

33.7

Tamil
Total

17

21.5

29

18.5

79

100

Father’s education

157

GCE Ordinary level & below

41

51.9

92

58.6

Total

79

100

Mother’s education

157

100

GCE Ordinary level & below

38

48.1

97

61.8

Total

79

Father’s occupation

100

157

100

Skilled/unskilled workers

32

40.5

66

42

Professional

5

6.3

11

7

Above GCE Ordinary level

Above GCE Ordinary level

Self-employed/clerical/technical

38

49.1

41

51.9

42

53.2

65

60

80

100

41.4

38.2

51

Total

79

100

Mother’s occupation

157

100

Housewife

68

86.1

125

79.6

Self-employed/clerical/technical

4

5.1

22

14

100

157

Skilled/unskilled workers
Professional

Discussion

Total

5
2

79

In the absence of established routine oral health screening for
toddlers in Sri Lanka despite commendable service provision in
maternal and childcare services, problem-based visits become the
norm. Availability of and accessibility to child-friendly preventive
oral health care services become fundamental to cater to toddlers
having rapidly progressive ECC. Preventive oral health services
should be targeted to address the socio-behavioural attributes
of toddlers that increase their risk of ECC burden. Against this

6.3
2.5

5
5

3.2
3.2

0.116

0.89

0.829

0.334

0.052

0.976

0.15

100

backdrop, present study explored and expounded the presentation
and socio-behavioural attributes of untreated dental caries among
a cohort of toddlers attended the preventive oral health unit (POHU)
of National Dental Hospital (Teaching) Sri Lanka. Considering
the fact of mean eruption time of first deciduous teeth among Sri
Lankan children being 8.6 months [15], the burden on untreated
dental caries presented among toddlers aged upto 2-years
raises a serious cause for concern. Completion of the deciduous
dentition (milk teeth) occurs at the age of 2 ½ years in general.
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Nevertheless, toddlers as young as 12 months had presented with
untreated early childhood dental caries. Untreated dental caries
has garnered recognition as the leading unmet health need among
children [16]. Early access to available preventive oral health care
services is fundamental to prevent and control progression of ECC
among toddlers and preschool children [17]. Sri Lankan national
programme of oral health care for pregnant mothers has been
introduced in 2009 [18], currently in place across the country yet
indicating variable coverage and reported success in preventing the
burden of ECC,19. In addition to Dental Surgeons, Paediatricians
and Primary Health Care providers in maternal and child health
services have a pivotal role to play in reducing the burden of
severe ECC. It is well-known they are the first contact health care
providers for toddlers much before accessing dental care services.
This notion was clearly evident in present findings as ¾ of toddlers
did not visited a dental clinic despite having progressive ECC [19].

As emerged from the findings, of an array of socio-behavioural
attributes that were assessed, cariogenic dietary pattern
underpinned by daily consumption of processed food items with
refined sugar i.e.. biscuits, buns, toffees, chocolates, milk packets
were significantly associated with high burden of untreated dental
caries among toddlers. Moreover, mother’s educational attainment
showed marginal significance in this association. These findings
were in agreement with voluminous research that was conducted
in other countries as well as in Sri Lanka linking the high ECC
burden with Cariogenic dietary pattern among toddlers [20-25].
From public health through to molecular perspectives Cariogenic
diet has garnered recognition as the predominant aetiological
factor for untreated dental caries among toddlers and children
[20-25]. Recent research evidence suggests significantly different
oral biofilm associated microbiome associated with severe ECC
among toddlers on cariogenic diets [26]. Furthermore, the caries
preventive action of fluoride toothpaste could get attenuated by
frequent consumption of refined sugars as sweets and biscuits
[26]. Healthy dietary pattern underpinned by cutting down refined
sugar which is the main aetiological for dental caries [26] and
adherence to home cooked main meals and healthy snacks such as
fruits, boiled vegetables and yams, pulses, eggs etc. has garnered
recognition as a fundamental determinant in health and wellbeing of toddlers and children. The dietary recommendations
speculated by the World Health Organization (WHO) highlights
the importance of limiting the contribution of sugar <5% of total
daily energy intake [27] which is more stringent than <10% limit,
specifically aimed at reducing the risk of dental caries burden
among children and adults [28,29]. Further, this scientific evidence
is incorporated in the guidelines on complimentary feeding issued
by Family Health Bureau, instructing not to add sugar for the food
of the toddler up to 1-year and to add it sparingly in quantity and
frequency afterwards. Despite overwhelming majority of mothers
being educated housewives as emerged from present findings,
they had seemingly overlooked providing healthy snacks for their
toddlers. Therefore, it is important to provide dietary counselling
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for those mothers, during all health care seeking encounters for
their toddlers that includes dental office as well. As it is difficult
and challenging to achieve persistent behavioural changes [4], with
regular follow up visits and customized packages of oral health
education and counselling are required that are socio-culturally
appropriate [4].

The findings revealed that majority of children were practicing
assisted brushing twice daily with fluoride toothpaste. These
findings corroborated the findings of other studies conducted in
Sri Lanka [30] and elsewhere [31]. In the light of evidence of well
proven caries protective effect of fluoride toothpaste having a high
burden of untreated dental caries among toddlers with reported
tooth brushing practices may appear contradictory at first glance.
Nonetheless, , it is reasonable to speculate the reported brushing
habits succeeded developing dental caries with symptoms rather
than proceed before developing caries (Table 4). Accordingly,
introducing a smear layer of fluoride toothpaste for tooth brushing
from 1-3 years, with gradual increase in toothpaste content
upto a size of a gram from 3-years-onwards has been strongly
recommended for prevention and control of ECC among toddlers
internationally and locally. Furthermore, it is not clear whether
social-desirability response bias influenced the parental reports
and the possible impact of common uncooperative behaviours of
toddlers for tooth brushing. Parents should be imparted skills in
gaining cooperation of toddlers for effective tooth brushing during
antenatal visits and thereafter. Moreover, the fears and concerns
of parents on introducing caries protective toothpastes with 1000
ppm for their high-risk toddlers should be explored and addressed.
As emerged from the findings, night feeding practices dominated by
on-demand night breastfeeding was common among present cohort
of toddlers. Similar findings have been reported by others studies
as well [32]. Present study did not find an association between
night feeding practices and ECC burden, which was corroborated
by another study [32]. However, in contrast to those findings a
plethora of studies found prolonged breast feeding as a behavioural
attribute that was significantly associated with the increased
risk of ECC among toddlers and preschool children. A systematic
review and meta-analysis on breast feeding and increased risk
of ECC had synthesized evidence suggesting this connection but
possibly confounded by other inadequately explored factors due
to existed study limitations [33]. Therefore, authors recommended
further studies with methodological refinements and qualitative
explorations [33]. Current Sri Lankan guidelines insist on the need
for exclusive breastfeeding upto six-months and continuation of
the practice with appropriate complimentary feeding up to 2-years
with the option of further continuation. However, mothers should
be cautioned on night feeding practices and prolonged on-demand
night breast feeding practices among toddlers aged ≥ 2-years
having ECC. This becomes important as they need to address other
modifiable risk factors such as less optimal tooth brushing and
cariogenic dietary patterns that would further increase the risk and
severity of ECC.
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Table 4: Comparison of behavioural determinants of toddlers by untreated dental caries.
Untreated Dental Caries

Behavioural Determinant

< 6 carious teeth

≥ 6 carious teeth

Daily dietary pattern

Number

%

Number

%

Cariogenic

51

64.6

110

70.1

Mixed pattern

16

20.2
100

41

157

26.1

Healthy
Total

12

15.2

79

Night on-demand breast feeding

6

3.8

100

No

40

50.6

78

49.7

Total

79

Night feeding

100

157

100

No

54

68.3

107

68.2

Total

79

100

157

100

Yes

Yes

39

49.4

25

31.7

Father’s education

79

50

51.3

31.8

GCE Ordinary level & below

41

51.9

92

58.6

Total

79

100

157

100

Above GCE Ordinary level

38

48.1

Frequency of tooth brushing

Once a day

23

29.1

More than twice

2

2.5

Twice a day

41.4

45

28.7

6

3.8

68.4

106

79

100

157

100

Uncooperative

24

30.4

64

40.8

Total

79

100

157

100

Total

Cooperative

*Fisher’s exact test.

54

65

Level of Cooperation for preventive dental care

55

Recent Cochrane review revealed that providing advice on diet
and feeding practices for pregnant women and other caregivers of
children up to the age of 1-year had a limited impact on reducing
the incidence ECC in early years of their children [34]. Hence, it is
recommended to explore other interventions among care givers
that have the potential to reduce the ECC incidence and features
of interventions that make them more effective [34]. Another
study reported that non-dental personnel could promote maternal
oral health by provision of oral health education, risk assessment
and referral whilst indicating optimism in potential sustained
improvement in child oral health despite remaining weaknesses
in existing evidence [35]. Preventive Oral Health Unit (POHU) of
NDHTSL employs a dynamic preventive oral health care package
comprising behavioural management of uncooperative children,
parental/ care giver awareness and counseling, motivational
interviewing, clinical preventive dentistry underpinned by

69.6

93

67.5

59.2

p-value

0.007

0.89

0.829

0.334

0.966*

0.154

professional fluoride applications and much more [16,17,25].
The aim is to make a toddler having high risk for dental caries
converting to a low caries risk toddler by providing treatment for
existing dental caries by preventive oral health care and improving
oral health status. Literature supports the success of such strategies
in oral health promotion of children however, demonstrating
short-term influence in changing oral-health-behaviours of
children [4]. Therefore, POHU keep the toddlers on maintenance
therapy by regular follow up visits. Despite having a high burden
of symptomatic untreated dental caries, three fourth of toddlers
had not obtained oral health care as demonstrated in the present
findings.

These findings corroborated that of Perera et al. [31]. This did
not come as a surprise as preventive dental visits for toddlers are
not in place as a routine practice in Sri Lanka compounded by high
levels of dental anxiety among toddlers and children as well as
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dominated problem-based visit patterns in oral health care [25].
Nevertheless, the early childhood care and development package
recommends dental visit to a dental clinic when the toddler is
1-year-old with or without having teeth and thereafter follow
up visits in every 6-months as required. Paediatric health care
encounters provide a unique opportunity in this regard to sensitize
the parents. Moreover, the need for novel specific strategies to
provide preventive dental care for toddlers at risk of ECC has been
emphasized [23]. Nevertheless, our findings should be interpreted
cautiously within its limitations. The small sample size and crosssectional study design provided a snap-shot of existing situation
which does not indicate a temporal relationship.
Moreover,
consumption of cariogenic foods was not quantified to determine
whether the dietary habit was directly related with high burden
of ECC. This could become a limitation in making comparisons
between low consumption and high consumption of cariogenic
food. Ideally, a quantitative cut-off value on consumption is needed
to define high or low intake of cariogenic foods or what is meant by
‘cariogenic’ , ‘healthy’ or ‘mixed diet’. Further, confounding variables
such as plaque control, cariogenic bacterial counts and other risk
factors for dental caries have not been accounted for which were
obviously beyond the scope of this study. Further studies, therefore,
warranted in this regard with methodological refinement.

6. Fernandes IB, Pereira TS, Souza DS, Ramos-Jorge J, Marques LS, et al.
(2017) Severity of Dental Caries and Quality of Life for Toddlers and
Their Families. Pediatr Dent 39(2): 118-123.

As any untreated dental caries (tooth decay) among toddlers
denotes many missed opportunities of a preventable and
controllable leading chronic childhood disease, our findings
demonstrate important practical implications. Parents across
all ethnic and socio-economic strata should be educated and
empowered by child health care providers and paediatric dental
surgeons on the dire need for curtailing the refined sugar based
unhealthy daily dietary patterns of their toddlers to reduce their
untreated dental caries burden. Adherence to a healthy dietary
pattern and accessing preventive oral health care services by
toddlers would be a way forward in this regard.

15. Perera KAKD (2008) Effects of socio-demographic, maternal and
childhood factors on deciduous dentition among the children in Kalutara
District. Thesis (MD) Postgraduate Institute of Medicine, University of
Colombo, Sri Lanka.

Conclusions
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