
 
 

 
 Dental caries is a common childhood chronic disease which affects not only oral health of children 
but also their quality of life and their families. This paper reviewed the effectiveness of various preventive 
measures, categorized as primary, secondary and tertiary prevention. Primary prevention includes oral health 
education, tooth-brushing with fluoridated toothpaste, water fluoridation, fluoridated milk, and dietary 
control. Systematic reviews showed that effectiveness of simple health education for the prevention of ECC 
is limited. However, health education in conjunction with motivational intervention, active hands-on training, 
regular home visit, or with professional preventive programmes showed some promise results. Educational 
programmes that integrated with other health issues were also found more effective than simple oral health 
education alone. For fluoride strategies, water fluoridation is accepted as a high cost-effectiveness measure 
and most equitable method in dental health across social classes. Fluoridated milk, when provide before 
the age of 4 years, showed caries preventive effect on primary teeth. There is also evidence from systematic 
reviews and meta-analysis that tooth brushing with fluoridated toothpaste at least 1,000 ppm fluoride  
concentration, as home care intervention or school programs, is a cost effective way in reducing dental caries for 
young children. Sugar is a common risk to a number of other non-communicable diseases. The ‘common 
risk approach’, by multidisciplinary collaboration, as well as food policy development to reduce sugar  
consumption, is necessary. Fluoride varnish, as secondary prevention, can decrease caries incidence in early 
childhood. 10% providone iodine has been shown to provide some benefit to control of microbial  
colonization after treatment for severe ECC but for a limited period of time. Filling decayed teeth can be 
considered as tertiary prevention. The benefits of restoration not only help delay the new colonization of 
microorganism, but also enhance the healthy ecology of mouth and good nutrition of children.     
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Dental caries is a preventable disease and 
can be stopped or reversed during the early stages 
of caries development. Although dental caries in 
permanent teeth of school children and adults can 
be controlled to some extent, many reviews have 
shown that the prevalence of early childhood caries 
(ECC) in young children is generally high. Most 
young children do not have access to dental care, 
so that many decayed teeth are left untreated. This 
problem of ECC can impact on both oral health 
and the general health of children, such as their 
nutrition, their growth and development, their quality 
of life and adversely affect the cost of general 
health system. 

This literature review is aimed to gather and 
update knowledge on the effectiveness of various 
measures to control and prevent tooth decay in young 
children. The review includes papers published during 
the years 1998 to 2015, and these are divided into 
three categories - primary, secondary and tertiary 
prevention - corresponding to different phases in 
the development and control of the disease.  

 
 
 

 Literature to inform this review of aspects of 
Early Childhood Caries was obtained in several 
ways. First, an electronic internet search was made 
through PubMed and ScienceDirect databases.  The 
primary search term was ‘early childhood caries’. 
Other keywords included tooth decay in young children, 
dental caries in young children, nursing caries. Other 
associated terms used in the search included:     
diagnosis, criteria, epidemiology, prevalence, aetiology, 
risk factor, prevention, treatment and oral health 
related quality of life. Eligible studies were included 
when they met the following criteria: (1) articles in 
English providing relevant information within the 
time period 1990 to 2015; (2) presenting evidence 
relevant to ECC according to the defined themes: 

epidemiology, aetiology, prevention and treatment; 
(3) considers dental caries or sequelae in early 
childhood.  Concerning the exclusion criteria, studies 
were excluded from the review if they focused on 
either: (1) concerned with other age-groups or other 
diseases, (2) studies published in languages other 
than English.  A total of 417 articles were identified 
through database searching; duplicates and references 
irrelevant to ECC were removed, reducing this list 
by about one third.  Two conference books relevant 
to the situation in Asian countries were also included.   
 Second, nine journals were searched by 
hand: International Journal of Paediatric Dentistry, 
European Journal of Paediatric Dentistry, Pediatric 
Dentistry, Journal of Dentistry for Children, Journal 
Clinical Pediatric Dentistry, Community Dentistry 
Oral Epidemiology, Community Dental Health, Caries 
Research, Journal of Public Health Dentistry. How 
far back the hand-searches were made, depended 
on the journal: for most journals it covered 2000 to 
2015, while for International Journal of Paediatric 
Dentistry, the search extended back to 1990. 
 Third, some back-tracking from the reference 
lists attached to publications so far discovered was 
carried out to identify any remaining key articles.  
This resulted in a database of 380 references on all 
aspects of ECC, covering the years 1993 to 2016.  
Out of this database, 71 publications were relevant 
to this review of oral health promotion and the 
prevention of ECC.  
 
 
 
 
 Primary prevention 

The aim of primary prevention is to keep 
healthy children with healthy teeth. The incidence 
of ECC is controlled by targeting specific causes and 
risk factors. These measures include oral health 
education, tooth-brushing with fluoridated toothpaste, 
fluoridation as a community-based intervention, 
and dietary control. These will be considered in turn. 
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Oral health education 
The oral health of young children depends on 

their parents’ or caregivers’ knowledge, attitudes, 
behavior, and the family lifestyle. For example,  
parents' beliefs influence the likelihood of their 
children brushing their teeth twice a day,1 and parents' 
dental health habits also influence their children's 
oral health.2 

The goal for health education is to increase 
the knowledge and healthy practices of parents or care 
givers about tooth-brushing, and also to improve 
dietary habits so as to improve their own oral 
health and their performance in looking after the 
health of their children.  However, the effectiveness 
of health education for the prevention of ECC is 
limited,3,4 according to this review of literature, and 
it can be concluded that education has a modest 
impact on improvement of dietary habits, and 
suggested that education should be provided in 
conjunction with early screening and professional 
preventive programmes. Castilho  et al.,2  in a 
systematic review, also confirmed the important of 
health education but suggested that oral health 
education programmes should pay attention, not 
only to the child’s oral health, but also to their 
quality of life.  The programmes should involve the 
entire family - their lifestyles and their oral health 
habits.  

Many studies have tried to improve the 
effectiveness of programmes designed to educate 
parents and to change their attitudes and practices 
for the oral care of their young children. These have 
included either: the ‘motivational intervention 
technique,5 , 6  the ‘autonomy-supportive psycho- 
educational technique,7 , 8  tailored educational 
intervention,9  a participatory dental health education 
programme,10 or the free distribution of toothpaste 
and toothbrush together with an oral health 
education programme.11 The varied nature of these  
 

interventions is shown in the studies listed in Table 1. 
From these several studies, some common results 
emerge:  

(1) Health education with a neutral message 
(delivered for example by brochures) cannot make 
any positive change; 

(2) Health education using the motivational 
intervention technique showed promising results in 
knowledge and behavioral change, but with an 
inconsistent effect for dental caries.  

(3) Health education together with regular 
motivation or regular home visits can reduce dental 
caries and caries risk factors in children significantly. 

(4) Multiple interventions, such as health 
education plus free distribution of toothpaste 
and toothbrushes, health education plus hands-on 
tooth-brushing practice, showed promising positive 
results in preventing Early Childhood Caries.    

Many studies have indicated that to make 
oral preventive practices, such as tooth-brushing, 
sustainable for young children, families and  
communities, follow-ups are necessary and messages 
should be reinforced regularly.  Home visits by dental 
personnel showed very good results in terms of 
monitoring, counseling, providing guidance, and 
even can provide some preventive dental services 
such as fluoride varnish application. In addition, 
dental personnel can learn and understand the 
social context of children and families.12,13 Analysis 
of results of a preventive programme in Thailand, 
where health education was provided with active 
training by a ‘hands-on’ technique and regular 
home visits every 4 months, showed a significant 
reduction in dental caries when compared with the 
control group within one year (P<0.001).14 

However, a programme of home visits is a 
heavy load for dental personnel in terms of cost 
and time, and telephone contact may be another 
choice with compatible effectiveness.15 
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Table 1 Summary of health education intervention  

Authors, with year Methods / content of the intervention Main findings 

Harrison et al.5 
 
Model 
Motivational 
Interviewing 

240 children 6 to 18 months old were 
randomly assigned to either the study (MI 
+ pamphlet +video +2 counseling sessions 
+ 4 follow up telephone call) or control 
group (traditional health education; 
pamphlet+ video). Children had a dental 
exam, and their mothers completed 
questionnaires at baseline and 1, 2 years 
post intervention. 

The MI group had about a 46% lower rate of 
dmfs at 2 years than did control children. 
Similar treatment effects were obtained 
from models that included white spot carious 
lesions. 

 Ismail et al.9 
 
Model 
Motivational  
Interviewing with tai-
lored educational 
intervention 

This randomized longitudinal study included 
1,021 children (0–5 years) and their caregivers. 
The families were examined at baseline in 
2002–2004, 2004–2005 and 2007. The families 
were randomized into two educational 
groups, intervention (MI + DVD + dialogue + 
booster telephone call within 6 months), 
and control group (DVD-only). Both caregivers 
and the children were interviewed and 
examined after 2 years of intervention 
(Wave III: 2007). 

After 6-month of follow-up, caregivers receiving 
MI + DVD were more likely to report checking 
the child for ‘pre-cavities’ and making sure 
the child brushes at bedtime. Evaluation of 
the 2 years final outcomes found that MI 
intervention may change some reported 
oral health behaviours, but failed to reduce 
the number of new untreated carious lesions. 

Borrelli  et al. 
 
Model 
Motivational  
Interviewing 
  
  

This paper presents a meta-analysis of 
parent-involved MI to improve paediatric 
health behaviour and health outcomes. 
Twenty-five studies (with 5,130 participants) 
were included. Three studies included oral 
health. 

MI was associated with significant  
improvements in health behaviours (oral 
health, diet, physical activity, reduced 
screen time, smoking cessation, second 
hand smoke) and reduction in body mass index. 
Results suggest that MI may also outperform 
comparison groups in terms of dental caries, 
but more studies are needed. 

Naidu R et al. 
 
Model 
Motivational  
Interviewing 

This study included a cluster randomized 
controlled trial and semi-structured focus 
groups. Parents and caregivers in the test-
group (n  =  25) received a talk on dental 
health using MI approach + two telephone 
call follow-ups, and the control-group ( n 
= 54) received a talk using traditional DHE. 
Both groups received written dental 
health information. Participants in the test 
group were also invited to take part in a 
focus group to share their views on the 
dental health talk. 

At four month follow-up, knowledge items 
increased in both the test (DHE  + MI) and 
control (DHE) groups ((p < 0.05). In the test 
groups there were increases in mean child 
tooth-brushing frequency and a reduction in 
oral health fatalism (p < 0.05). Findings from 
focus groups suggested that MI talk and 
telephone follow-up were well accepted and 
helpful in supporting parent and caregiver 
efforts to improve oral health practices for 
their children. 
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Table 1 Summary of health education intervention (Continued) 

Authors, with year Methods / content of the intervention Main findings 

Weber-Gasparoni K et 
al. (Part 1)7 

Model 
Se l f -de te rm ina t ion 
theory : Psycho-
educational interven-
tion 
 

415, 12- to 49-month-old children and 
their mothers were included in the study. 
283 in the intervention group received 
videotaped message, and were motivated for 
their autonomy feeling, their internalization 
of video, and their own expected outcome. 
132 in control group received same content 
of message via brochure. Mothers completed 
questionnaires at baseline and after 6 
months follow up regarding their child's 
dietary/oral hygiene habits. 

Relative to their baseline scores, the intervention 
group showed a greater increase in knowledge 
and behavioural intentions than the control 
group, both at one-month (P=.002) and six-
month follow-ups (P<.001). However, knowledge 
and behavioural intention levels at six-
month follow-up did not differ significantly 
from those at one-month follow-up. 

Weber-Gasparoni K et 
al. (Part 2)8 

 
 

  Significantly more positive changes were 
observed for dietary/oral knowledge and 
hygiene behaviours among the intervention 
group at one- and six-month follow-ups 
than for the controls. 

Plutzer and Spencer 

Model 
Anticipatory guidance 
during pregnancy 

A randomized controlled trial provided 
anticipatory guidance to expectant mothers 
during their pregnancy period, and later 
when the child reached 6 and 12 months 
of age. 

Oral examination of the children at 20±2.5 
months found that the incidence of severe-ECC 
in the test group was 1.7%, significantly 
lower (P < 0.001) compared with the control 
group of 9.6%. 

Plutzer et al. 

Model 
Home visit 

The evaluation of the above study was 
repeated when the children were 6-7 
years old. 

Caries prevalence was still significantly different 
- 33% in the study group and 42% in the 
control group. They concluded that providing 
new mothers with guidance on caries preven-
tion can help to reduce ECC and the effect 
can be sustained up to school age. 

Kowash et al.12 

Model 
Home visit 

A randomly selected cohort of 228 children 
were divided into 5 groups: the 4 study 
groups (A to D) received different topics of 
dental health education through regular 
home visits every 3 months for the first 2 
years and twice a year in the third year of 
the study. The control group (E) received 
no DHE and were never visited but examined. 
All children and mothers were examined 
for caries and oral hygiene at 3 years. 

It was found that the differences in caries 
levels and caries risk factors between study 
and control groups were statistically significant 
(P < 0.001).  Mothers in the study group 
also showed an improvement in their own 
levels of gingivitis, debris and calculus 
scores by the second and third examinations 
(P < 0.001). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Weber-Gasparoni%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23756308
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weber-Gasparoni%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23756309
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Table 1 Summary of health education intervention (Continued) 

Authors, with year Methods / content of the intervention Main findings 

Feldens et al.13 
Model 
Home visit 

 A randomized field trial: intervention 
group received home visits for advising 
mothers about breast-feeding and weaning 
10 days after the child's birth, monthly up 
to 6 months, at 8, 10 and 12 months, 
based on the 'Ten Steps for Healthy Feed-
ing'. Feeding behaviours and dental caries 
of the children in both groups were collected 
at 6 and 12 months. 

The results showed that 10.2% of the children 
in the intervention group had caries compared 
with 18.3% in the control. The intervention 
group had significantly longer duration of 
exclusive breast-feeding, and later introduction 
of sugary food and drink.  It was concluded 
that home visits for dietary advice appear to 
help in reducing dental caries in infants. 

Thanakanjanaphakdee   
and Trairatvorakul14

 

Model 
‘Hands on’ training 
with home visit 

Health education was provided to care 
givers of 9-18 months old children, together 
with active training by a ‘hands on’ technique, 
and regular home visits every 4 months by 
local health volunteers 
  

One year follow-up showed that this 
programme reduced the incidence of dental 
caries 2.5 times compared with the control 
group within the one year. The parents in 
the experimental group improved their 
brushing behaviour for children (P<0.05), 
while other behaviours, such as feeding habits, 
were not changed. The percent caries-free 
young children in the control group was 6.5%  
compared with 64.3% in the experiment 
group (P<0.001) 

Plonka et al.15 
Model 
Home visit and Tele-
phone contact 

A longitudinal study of 325 children, mean 
age of 42 days, were randomly assigned to 
receive either home visit or telephone 
call, 3 contacts at 6 monthly, compared 
to control group.. At 24 months, all groups 
were orally examined for ECC and 
colonization of mutans streptococci and 
lactobacilli. 

The caries prevalence in the HV, TC and 
control groups were 1.5%, 6.8% and 22.5%, 
respectively. (P= 0.5 to < 0.001).  The colo-
nization of mutans streptococcus was also 
different between the three groups (P = 
0.02). The authors concluded that home 
visits and telephone contacts conducted 6 
monthly from birth are effective in reducing 
ECC prevalence at the age of 24 months. 

Vachirarojpisan et al.10 
Model 
Participatory dental 
health education 

A one-year intervention programme among  
520 mothers/ caregivers of 6-19 month-old 
children. Intervention included small group 
discussion with active involvement in the 
intervention group, and the national teaching 
dental health education programme in the 
control group. 

Percent of subjects using a toothbrush and 
brushing with fluoride toothpaste was 93% 
and 87% respectively, in the intervention 
group, significantly higher (p<0.01) than the 
control group (73% and 58%). Eating  
behaviours appeared the same in both 
groups. The net cavity increment was 3.5 
(±3.4) teeth in the intervention and 3.2
(±3.5) in the control group (NS). 
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Table 1 Summary of health education intervention (Continued) 

Authors, with year Methods / content of the intervention Main findings 

Azevedo et al. 
Model 
Pamphlet and verbal 
explanation 
  

To evaluate the impact of an early educa-
tional intervention on ECC prevention, the 
study group (SG) comprised 271 children 
aged 0-12 months and their mothers, re-
ceived oral health instructions from a 
pamphlet and by verbal explanation, 
while the control (CG; n = 251) received 
oral health instructions from a pamphlet 
only. The children were examined for caries 
status (cavity and/or white spot lesion) of 
maxillary anterior teeth, labial surface, 
after  a one-year intervention. 

The prevalence of caries was 12.9% in the 
SG and 17.9% in the CG. The odds of caries 
was 80% higher in the CG than in the SG (p 
= 0.037). 

Azevedo et al. 
Model 
Pamphlet and verbal 
explanation 
  

To evaluate the impact of an early educa-
tional intervention on ECC prevention, the 
study group (SG) comprised 271 children 
aged 0-12 months and their mothers, 
received oral health instructions from a 
pamphlet and by verbal explanation, 
while the control (CG; n = 251) received 
oral health instructions from a pamphlet 
only. The children were examined for caries 
status (cavity and/or white spot lesion) of 
maxillary anterior teeth, labial surface, 
after  a one-year intervention. 

The prevalence of caries was 12.9% in the 
SG and 17.9% in the CG. The odds of caries 
was 80% higher in the CG than in the SG (p 
= 0.037). 

Tooth-brushing with fluoridated toothpaste 
The most important way that family members 

can help to control plaque in infants and young 
children is tooth-brushing with fluoridated toothpaste 
twice daily at home. The lack of tooth-brushing, or 
brushing inefficiently, has been shown to be related 
to rampant caries development in the primary 
teeth,16 while regularly brushing the teeth from birth to 
5 years of age, reduced the occurrence of dental caries.17 
It is recommended that using of fluoride toothpaste 
should begin with the eruption of the first tooth.18 A 
systematic review in 2014,19 which included 17 studies, 
found that for children younger than 6 years, brushing 
under supervision with 1,000 to 1,500 ppm fluoride 
concentration toothpaste is effective in caries control 
when measured by dmfs and dmft. For the studies in 

which participants used toothpastes with less than 
1,000 ppm fluoride, the findings were less consistent 
compared with those in control groups not using 
fluoride toothpastes. A systematic review to determine 
the efficacy of manual tooth-brushing in permanent 
teeth found that brushing led to a 42% reduction in 
plaque score, on average.2 0  Sub-analysis of brushing 
duration revealed that 1 and 2 minutes brushing resulted 
in a mean reduction of 27% and 41%, respectively. 

Tooth-brushing programmes may be organized 
effectively in a community formal setting, such as 
day - care centres or kindergarten schools.  Schwarz 
et al.2 1  demonstrated the long-term effects of daily 
tooth-brushing with fluoride toothpaste in 3-6 years old 
Chinese children attending kindergartens (test group) 
(control group). In the test group, teacher-supervised  
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compared with children of the same age who had 
no organized preventive programme  tooth-brushing  
with 1,000 ppm MFP toothpaste in addition to oral 
health education activities. At baseline, the mean 
dmfs was 4.8 in the test group and 6.5 in the control 
group (NS). After three years, the caries increment 
was 6.2 and 8.4 in the test and control groups, 
respectively (P<0.05). It was concluded that a daily  
tooth-brushing with limited involvement of  
professional staff was feasible in a Chinese kinder-
garten and that caries development was significantly 
slowed in the test children.  Curnow et al 22 compared 
the rate of dental caries in 5 year-old children, 
where the study group brushed their teeth with 
fluoridated toothpaste every day at school under 
the supervision of volunteer mothers. The control 
group received only dental check - ups every six months.  
After two years of implementation, it was found that 
the study group had significantly lower dmft (0.81) 
compared with 1.19 dmft in the control group.  

Brushing twice daily with fluoridated 
toothpaste is the most important primary prevention 
for ECC as part of self-care. A systematic review in 
2003 2 3  reported results of investigations into the 
caries preventive effect of fluoride toothpastes in 
primary dentition and young permanent dentition, 
with 2.25 to 7 years follow-up studies. The results 
revealed strong evidence (level 1) (i) for the caries 
preventive effect of daily use of fluoride toothpaste 
compared with a placebo in the young permanent 
dentition (Preventive Fraction 25%), (ii) that  
toothpastes with 1,500 ppm of fluoride had a superior 
preventive effect compared with standard dentifrices 
with 1,000 ppm F in the young permanent dentition 
(PF 10%), and (iii) that higher caries reductions were 
recorded in studies with supervised tooth-brushing 
compared with non-supervised tooth brushing (PF 
23%). However, incomplete evidence (level 4) was 

found regarding the effect of fluoride toothpaste in 
the primary dentition. A review of 75 studies of 
interventions for caries prevention in children and 
adolescents with age 16 years or less found that, 
when compared with placebo, toothpaste with 
fluoride concentrations of 1,000 to 1,500 ppmF can 
provided 22% caries reduction compared with 36% 
for toothpastes containing 2,400 to 2,800 ppmF. 
The effectiveness of toothpastes containing 
250 to 550 ppmF was not statistically significantly 
different from toothpastes without fluoride.24 

 According to AAPD recommendations, all 
children should have twice-daily brushing with 
fluoridated toothpaste from the time of eruption of 
the first teeth. To prevent any undesirable effects 
from swallowing dentifrice containing a high  
concentration of fluoride by young children, AAPD 
has recommended that: “A ‘smear’ or ‘rice-size’ 
amount of fluoridated toothpaste (approximately 
0.1 mg fluoride) should be used for children less 
than three years of age. A ‘pea-size’ amount of 
fluoridated toothpaste (approximately 0.25 mg 
fluoride) is appropriate for children aged three to 
six”.25,26 

 
Water fluoridation  
 The first water fluoridation programme was 
instituted in United States of America in 1945 and 
this public health measure is now implemented 
widely in many countries. Evaluations have shown 
that caries levels were 21 percent lower in the primary 
dentition and 25 percent lower in the permanent 
dentition in fluoridated communities than in  
nonfluoridated communities27 A Cochrane review in 
201528 found that using water fluoridation resulted 
in children having 35% fewer dmft (primary teeth) 
and 26% fewer DMFT in the permanent dentition. 
The review also showed a 15% increase in children  

A The Workshop on ‘Effective use of Fluoride in Asia’ was held in Thailand during March 22-24, 2011, under the co-organized by The 
Dental Association of Thailand and Faculty of Dentistry, Thammasat University. The co-sponsored were WHO, FDI, and IADR.  
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children with a caries-free permanent dentition. 
Petersen et al.29  summarized a key conclusion from 
the ‘Workshop on effective use of fluoride in Asia’A 
that water fluoridation is a most effective and 
equitable strategy for prevention of dental caries.  
However, currently there is a wide variety of other 
fluoride delivery methods, which may be useful if 
some groups of the population are more concerned 
about possible undesirable health impacts from 
fluoride. Thus, before implementing a water  
fluoridation programme, countries need to prepare 
a systematic management programme which would 
include a feasibility study, an epidemiological  
surveillance system, and community education, 
strengthen the health system research and arrange 
for technical support. 
 
Milk fluoridation 
 The fluoridation of milk is another kind of 
public health measure for caries prevention. Currently 
milk fluoridation programmes exist in several countries 
including Thailand, Chile, the Russian Federation, 
and the UK. This method is appropriate in the schools, 
kindergartens or day-care centres that already 
have a system of providing milk regularly to the children.  
Bánóczy et al.30 reviewed the effectiveness of milk 
fluoridation:  from the 20 reports of 15 studies carried 
out in 10 countries, eight studies showed a caries 
preventive effect in primary teeth and ten studies in 
permanent teeth. Two studies in United Kingdom 
showed no effect in either dentition. There is also 
evidence that beginning to drink fluoridated milk at 
an early age (before the age of 4 years) was essential 
to obtain a caries preventive effect in primary 
teeth .3 1 , 3 2  A Cochrane review in 20153 3  confirmed 
that fluoridated milk may be beneficial to 3-year-old 
school children, substantially reducing the formation 
of caries cavities in primary teeth. Petersen et al.3 4 
evaluated the clinical effectiveness of a 5 year community 
milk fluoridation programme in Bulgaria. The result 
showed that, for primary teeth, caries increments 
were 46% (p<0.001) and 30% (p<0.01) lower in the 

fluoridated milk group compared with two non-
fluoridated milk reference groups, respectively. For 
permanent teeth those reductions were 61% and 
53% (p<0.001).  
 
Dietary control 
 Many research reports have shown clear 
evidence that sugar consumption is one of the 
main aetiological factors for dental caries, both in 
terms of the amount and the frequency of sugars 
consumed.  For young children, the use of a baby 
bottle filled with sweetened milk or beverages has 
been found to be associated with high dental caries 
experience.16,17   In a review of literature, Rugg-Gunn 
and Woodward35 concluded that milk and milk products, 
if unsweetened by added sugars, are safe and possibly 
beneficial for teeth.  For young children, the risk of 
dental caries from sugar consumption increases 
with certain feeding habits, such as a feeding bottle 
with added sugars used for night-feeding, or feeding 
at will.  
 WHO and most national organizations recommend 
exclusive breast-feeding (EBF) for at least 6 months. 
To assess the impact of EBF on early childhood caries, 
a cluster randomized trial was done to compare 
dental caries of an EBF group and a control group at 
5 years of age. The study showed no impact of EBF on 
early childhood caries when compared with the control 
group.36  A systematic review and meta-analysis also 
confirmed that breast-fed children were significantly 
less affected by dental caries than bottle-fed children.  
The researchers concluded that breast-feeding can 
protect against early childhood caries.37 

 Health education alone seems unlikely to 
lead to behavioral change in mothers and children 
regarding dietary habits.  In addition, more and 
more research shows the association between high 
sugar consumption and non-communicable diseases 
(NCDs), particularly overweight/obesity and diabetes.  
Thus, high sugars consumption is clearly with caries-free 
primary teeth and 14% increase in identified as a 
‘common risk factor’, and the ‘common risk approach’,  
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by multidisciplinary collaboration is recommended. 
Sugar consumption is strongly linked to ‘lifestyle’ 
that is influenced by an unhealthy environment, 
which includes strong marketing of foods/drinks, 
easy access for all to food/drink with high sugar 
content, food marketing for children in schools, etc.  
This environment strongly influences people’s be-
haviour. Thus, health education alone may not be 
enough to strengthen self-esteem and change peo-
ple’s behaviour - food policy development to re-
duce sugar consumption, particularly relevant for 
infants and young children, is also necessary.38 How-
ever, more evidence-based research is required to 
evaluate the effectiveness of those approaches in 
terms of oral health outcomes.  
 To control the increasing trend of NCDs and 
dental caries, WHO recommends that free (added) 
sugars should remain below 10% of energy intake, 
and consumption of foods/drinks containing free 
sugars should be limited to a maximum of four 
times per day.39 In 2015, this recommendation has 
been emphasized as a “STRONG” recommendation, 
while the new conditional recommendation suggests 
a further reduction to less than 5% of total daily 
energy intake.40 

 In some countries/communities, there are 
proposals for the introduction of healthy policies to 
the government and public.  For example, in Thailand, 
the Ministerial Regulation (MR) number 286, since 
2004 inhibits the addition of sugar to ‘follow-on’ 
formula milk for young children, and the MR number 
305 which concerns labeling of the sugar, fat, sodium 
and energy content in certain kinds of Ready-to-Eat 
Foods, since 2007.  Many countries have proposed 
school policies to control the sale and consumption 
of high sugar soft drinks and high calorie foods/snacks 
sold in school. 

Secondary prevention 
 Secondary prevention aims to reduce or stop 
the disease at early stage through early diagnosis 
and preventive measure application. This level of 
prevention includes early detection, fluoride varnish 
and chemical control of microbial colonization by 
10% providone iodine.  
 
Early detection 

The purpose of early detection is to screen 
for oral hygiene status as well as to detect white 
spot carious lesions in young children in order to 
provide early preventive intervention. Dental caries 
in infants often starts with the accumulation of 
plaque on the teeth and white lesions in the labial 
cervical areas of the maxillary anterior primary 
teeth. This is a strong predictor of future caries  
development. Therefore, the technique of “Lift the 
lip” to examine for visible plaque accumulation, 
any white lesions or frank dental caries on the four 
upper front teeth is recommended for dental caries 
screening. 

To make the early detection activities 
appropriate to the health system, it is recommended 
that this oral screening process should be integrated 
with the ‘well-child care clinic’. The AAPD Guideline 
on Infant Oral Health Care26 stated that: ‘Every infant 
should receive an oral health risk assessment from 
his/her primary health care provider or qualified 
health care professional by six months of age’, and 
‘Parents should establish a dental home B for infants 
by 12 months of age’ for oral examination, 
tooth-brushing demonstration, and prophylaxis and 
fluoride varnish treatment if indicated. 

 
 

B Establishing a Dental Home means that a child’s oral health care is managed in a comprehensive,  
continuously accessible, coordinated and family-centered way by a licensed dentist.  
(http://www.aapd.org/assets/1/7/DentalHomeNeverTooEarly.pdf)  
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Fluoride varnish 
 Fluoride varnish is a product containing a 
high concentration of fluoride (5% sodium fluoride) 
that is applied professionally to the surfaces of teeth, 
including primary teeth. The purpose of applying 
fluoride varnish is to arrest and reverse the process 
of demineralization. Currently, the use of fluoride 
varnishes to prevent tooth decay in young children 
is worldwide. Zimmer et al.41 conducted a two-year 
longitudinal randomized clinical study to evaluate 
the efficacy of 0.1% fluoride varnishes four times 
per year, in addition to tooth-brushing and oral 
hygiene instruction, in the high risk school children. 
The results showed that the experimental group 
had 4.0 ± 4.97 increased rates of initial caries while 
control group had 6.5 ± 5.71 (P<0.001). However, no 
difference was found when the ‘cavitated caries 
index’ was used for evaluation.  
The following study, although conducted in older 
children, illustrates the effect of frequency of  
application of fluoride varnish.  In 2005, Skold et al.42 
reported a 3-year randomized controlled trial in 
school students aged 13-16 years, to evaluate 
different regimes of applying 5% fluoride varnish to 
control dental caries in proximal surfaces of teeth. 
Fluoride varnish applied monthly prevented 76%  
of caries development, whilst the 6-monthly 
application of varnish prevented 57% of carious 
surfaces across all of the populations.  In areas with 
a high risk of dental caries, fluoride varnish of any 
form showed significantly greater percentage caries 
reductions compared with a no-varnish group. 
 Marinho et al.4 3 , in a systematic review of 
fluoride varnishes together with a meta analysis, 
found a mean of 33% fewer surfaces with caries in 
the primary dentition and 46% fewer carious surfaces 
in the permanent dentition in the children treated 
with fluoride varnishes compared with those who 
had received no treatment.  They concluded that 
regular fluoride varnish application 2 to 4 times per 
year in the primary and permanent dentitions prevents 

caries development in children. Weintraub et al.4 4 
studied the 2-year effectiveness of fluoride varnish-
es (5% NaF) two times per year, in addition to coun-
seling, to prevent dental caries in 6 and 44 months-
old high-risk children. The study started when the 
376 children were cavity-free.  They found that fluoride 
varnishes prevented the incidence of new dental 
caries 3.8 times (95% CI 1.88-7.58) in the study 
group compared with the control. This study was 
undertaken in San Francisco where drinking water     
is fluoridated.  Other studies 45-47also found positive 
results after fluoride varnish application in their 
studies.  Fluoride varnish also has been accepted well 
by parents, compared with other measures.  
 A cohort study in Thailand 4 8 compared the 
application of fluoride varnish four times every six 
months (when the children were aged 9-12, 18, 24 
and 30 months) together with oral hygiene instruction, 
with a control group who received oral hygiene 
instruction alone.  The 2-year evaluation found that 
34% of the study group had dental caries, compared 
with 48% in control group children (P=0.002). The 
protective effect of fluoride varnish in caries incidence 
was 30%. Another two studies, in 2013 and 2015, 
found that the number of non-cavitated carious 
lesions was significantly lower in the fluoride varnish 
group,49 and a decrease in mean dmft in the fluoride 
varnish group compared with the non - fluoride 
varnish group.50 However, some clinical evaluations 
of fluoride varnishes found no positive effect or 
found that the effect of fluoride varnish was no 
different from brushing with fluoride toothpaste 
alone.51-53 

 
Chemical control of microbial colonization with 
10% Povidone Iodine 
 Early childhood caries (ECC) is closely related 
to the high number of mutans streptococci,  
lactobacilli and Candida albicans. The reduction of 
oral colonization is one of the goals for preventing 
ECC.  
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10% Povidone Iodine (PI) consist of 90% aqueous 
(water), 8.5% polyvinyl pyrrolidone and 1% Iodine. 
Polyvinyl pyrrolidone acts as a carrier of iodine to 
cell membranes of bacteria, and also helps to reduce 
the irritation and staining from iodine. Iodine reacts 
with the cytoplasm and cytoplasmic membrane of 
bacteria, providing a bacteriocidal effect within seconds.  
Through this property, PI is used as a post-operative 
treatment for severe-ECC after dental surgery to 
prevent recurrence of new caries.There has been some 
research to explore the effect of 10% povidone iodine 
as a chemical control of microbial colonization after 
treatment of ECC. Simratvir et al.54 compared the effects 
of application of 10% PI in the reduction of mutans 
streptococci (MS) and reduction of new carious lesions.  
PI was applied every three months, for a period of 
12  months, to 4 year-old children with severe 
early childhood caries, after their dental treatment.  
The results showed that application of 10% PI 
caused a significant reduction in the rise of MS levels 
from the baseline after 12 months of treatment 
and also decreased the relapse of caries in these 
children compared with the control group. Berkowitz 
et al.5 5  assessed the effect of a single application 
of 10% PI on the number of salivary MS after dental 
surgery treatment. The samples were 2-5 year-old 
children with severe early childhood caries. It was 
found that the percentages of subjects with at 
least a 50% reduction in MS level were 85%, 83% 
and 84% at 30, 60 and 90 days post dental surgery, 
when compared with baseline (P < 0.0001). No 
new cavitated caries lesion occurred during the first 90 
days post dental surgery.  However, at the 12 months 
follow up examination, 39% of children had new 
cavitated caries lesion(s) that required restoration.56 

 In a clinical trial among 2-7 year-old children 
with severe ECC and treated under general  
anesthesia, children received topical PI three times 
every two months during the first 4 months of the 
study, while the control group did not receive PI.  
At 6 months post dental surgery, both group had 

significantly decreased MS counts (P=0.003).  At 1 
year, 5 out of 8 children in the control group had 
new caries compared with 2 out of 11 children in 
the experimental group (P=0.06).57 

 There were two reports regarding the use of 10% 
povidone iodine in high risk children.  Lopez et al.58 
reported a study in 12-19 month-old children with 
high risk of ECC. The experimental group had 10% 
povidone iodine every 2 months, while the control 
group had placebo applied to their dentition. The 
evaluation at 155 days found that 5 of the 16 control 
subjects and 0 of the 15 experimental subjects had 
white spot lesion on their four maxillary anterior 
teeth (P=0.04).  Lopez et al.59 also reported a 12-month 
follow-up trial in 12 to 19 month-old infants; 37 
infants in the study group and 44 in the control 
group. The experimental group had 10% povidone 
iodine applied every 2 months. They found that 
91% of experimental group and 54% of control 
group were disease-free (no white spot lesion). They 
concluded that 10% PI every 2 months as a topical 
antimicrobial therapy, reduced risk for the development 
of ECC in 12-19 month-old high-risk children.   
 However, studies have found that povidone 
iodine may not result in long-term effectiveness.  
Zhang et al.6 0  assessed the effects of a single 
application of 10% povidone iodine together with 
1.23% acidulated phosphate fluoride gel application 
as an adjunct to clinical treatment of children with 
severe early childhood caries.  It was found that 
MS and lactobacilli levels in the povidone iodine 
group were significantly reduced relative to baseline 
at one hour, three weeks and three months but, 
after one year, at least 60% of subjects had new 
caries lesions in each group, and there was no  
significant difference in caries increment between 
the two groups. 
 In conclusion, use of 10% povidone iodine 
has been demonstrated to be effective in reducing 
bacteria in the mouth. However, most studies are 
limited in short term of approximately one year. 
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Tertiary prevention 
 Filling carious cavities in teeth can be 
considered tertiary preventive care. The benefits of 
restoration are not only preventing the progress of 
disease, but also to enhance healthy ecology of 
mouth and ensure the good nutrition of the children.  
 
Preventive restorative procedures  
 Many studies have indicated that most of 
dental caries in young children is left untreated. 
Restoration of a cavity can help to reduce   
accumulation of microorganisms, resulting in good 
oral health, and enhancing the quality of life of the 
children.  Peretz et al.61 evaluated the microbial flora 
immediately after treatment for ECC in 44 children. It 
was found that dental treatment resulted in significantly 
lower MS counts. Palmer et al.62   reported that the 
amount of microorganisms was reduced significantly 
after restorative treatment: the evaluation of mutans 
streptococci strains before, and six months after this 
treatment, showed that MS strains fell from 3-7 to 1-2 
strains. Another prospective clinical study63 monitored 
the oral health of 50 children after comprehensive 
treatment under general anesthesia. The 12 months 
follow-up found that plaque and the numbers of mutans 
streptococci, lactobacilli and yeasts were significantly 
reduced as a result of treatment (P<0.0001).  Never-
theless, this effect was not permanent - the number 
of bacteria and yeasts increased linearly over time 
(P<0.01) with an odds ratio of 2.2 per year. One 
third (34%) of the children developed new dentinal 
lesions within 1 year post-operatively. 
 The restoration of carious teeth may also 
improve the nutrition and growth of children. Acs et 
al.64 compared the percentile weight and percentile 
growth velocity of children with severe early 
childhood caries after dental treatment (test subjects) 
with the caries free children. Prior to dental  
rehabilitation, test subjects' percentile weight  
categories were significantly less than the caries free 
group (P<.001). After comprehensive dental treatment, 

it was found that the ECC children exhibited 
significantly increased growth velocities through the 
follow-up period (P<.001). At the end of the follow-up 
period (1.58 years for ECC group and 1.36 years for 
caries free group) there were no statistically significant 
differences noted in the percentile weight categories 
of the test and comparison groups. 
 Currently, the use of glass ionomer restorative 
material by the ‘atraumatic restorative treatment’ 
technique (ART/SMART) may be another choice 
for restoring primary teeth.  This material is a  
fluoride-releasing material and this may provide an 
additional benefit in preventing dental caries.  
A systematic investigation, plus meta-analysis, into 
survival of ART sealants and restorations, using 
high-viscosity glass ionomer, reported 2-year survival 
rates of 93% for single-surface and 62 % for 
multiple-surface restorations in primary teeth6 5 . A    
randomized control trial was reported which compared 
atraumatic restorative treatment procedures 
(ART: Test) against the standard care approach (Control) 
to treat early childhood caries in 273 children of 
mean age 3.8 years, in a primary care setting. At the 
11.4 month follow-up, it was found that more teeth 
were filled in the ART group ( 2.9 ± 2.48) than in the 
control group ( 1.5 ± 2.20) (P < 0.0001). The control 
group also showed a higher risk of referral for specialist 
care than the ART group (OR 33, 95% CI 10.8–98.4,   
P < 0.0001). The researchers concluded that the 
ART approach reduced significantly the likelihood 
of referral for specialist care, and more children and 
teeth were provided with treatment66. 
 
Conclusions 
 This literature to review the effectiveness of 
various preventive measures was searched through 
PubMed, ScienceDirect databases, and searched by 
hand for the years 1998 to 2015. This review has 
examined the 71 publications concerned with the 
prevention of ECC.  From these several studies, we 
found that:  
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 1. The effectiveness of simple health education 
for the prevention of ECC is limited. However, 
health education in conjunction with motivational 
intervention, active hands-on training, regular home 
visit, educational programmes that integrated with 
other health issues, or with professional preventive 
programmes, showed some promise results.  
 2. Water fluoridation is accepted as a high 
cost-effectiveness measure and most equitable 
method in dental health across social classes. 
Fluoridated milk, when provide before the age of 4 
years, showed caries preventive effect on primary 
teeth. Tooth brushing with fluoridated toothpaste at 
least 1,000 ppm fluoride concentration, is a cost 
effective way in reducing dental caries for young 
children  
 3. To reduce sugar consumption, the ‘common 
risk approach’, by multidisciplinary collaboration, as 
well as food policy development is necessary.  
 4 . Fluoride varnish can decrease caries 
incidence in early childhood particularly in high risk 
children. 10% providone iodine has been shown to 
provide some benefit to control of microbial  
colonization but for a limited period of time.     
 
 Filling decayed teeth, considered as tertiary 
prevention, may help delay the new colonization of 
microorganism and also enhance the healthy ecology 
of mouth and good nutrition of children.    
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