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Abstract — This paper reviews the methods used for the prevention of early child-
hood caries (ECC). The education of mothers or caregivers to promote healthy
dietary habits in infants has been the main strategy used for the prevention of
ECC. This review found that education has a modest impact on the development
of ECC. While education should be promoted especially in high risk communities
and population groups (low-income families and native populations), it should not
be the only preventive strategy of ECC. Early screening for signs of caries devel-
opment, starting from the first year of life, could identify infants and toddlers who
are at risk of developing ECC and assist in providing information to parents
about how to promote oral health and prevent the development of tooth decay.
High risk children include those with early signs of ECC, poor oral hygiene,
limited exposure to fluorides, and frequent exposure to sugary snacks and drinks.
These children should be targeted with a professional preventive program that
includes fluoride varnish application, fluoridated dentifrices, fluoride supple-
ments, sealants, diet counseling, and chlorhexidine. Prevention of ECC also re-
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Early childhood caries (ECC) is a serious sociobe-
havioral and dental problem that afflicts infants and
toddlers in many communities and populations in
the United States (1-3) and in other countries (4, 5).
The condition is endemic in low-income and native
communities in the United States (6, 7). This paper
presents a summary of the evidence supporting the
effectiveness of currently used methods to prevent
ECC and briefly discusses the sociopolitical support
and changes that are needed to launch successful
preventive programs of ECC. Before a discussion of
the different preventive strategies of ECC, however,
the key issues need to be clarified.

First, recommendations for preventive maneu-
vers of any disease should be based on scientific
studies that have tested the efficacy and effec-
tiveness of the interventions that could be used to
prevent a disease. Unfortunately, there have been
few well-controlled studies of the prevention of
ECC since the last major review of the condition
was commissioned in 1988 (8). Because of the pau-
city of well-designed clinical trials, this review pre-

sents a qualitative rather than a quantitative anal-
ysis, and is based on a subjective rather than an
objective evaluation of the evidence on the preven-
tion of ECC. :

Second, maneuvers for the prevention of any
disease should be based on a pragmatic, objective,
and valid definition of the problem targeted for
prevention. The dental community has debated a
number of definitions of ECC (9) and has heavily
targeted one detrimental habit associated with it:
baby bottle use, disregarding other determinants
(10). In my opinion, we must strive to prevent the
occurrence of any caries activity in infants and tod-
dlers and we need to abandon the debate on the
number and location of carious lesions that consti-
tute a dental problem during the early years of life.
Instead, I suggest that the appearance of a single
carious lesion, in infants and toddlers, on any tooth
surface must be considered a serious health prob-
lem. Hence, ECC needs to be defined as the occur-
rence of any sign of dental caries on any tooth sur-
face during the first 3 years of life.
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Third, the prevention of ECC should be based on
a comprehensive rather than a restricted under-
standing of the condition. Early childhood caries
has a complex etiology and there are still several
unexplained interactions among factors such as in-
fection with mutans streptococci, education status
of mothers, dental knowledge, stress, self-esteem,
social status, family structure and social networks,
and the use of baby bottles or nursing on demand
(11). The presence of any one determinant of ECC,
such as nursing on demand, may or may not lead
to the demineralization of dental enamel and the
development of ECC.

Review

This review is based on information obtained from
a literature search of two databases: Medline and
the Nutrition Database. The index terms used in
the search included: early childhood caries, nurs-
ing caries, baby bottle tooth decay, dental caries,
infants, toddlers, prevention, effectiveness, educa-
tion, fluoride, diet, and oral hygiene. Relevant pa-
pers published between 1966 and 1997 were iden-
tified after a review of the abstracts.

A total of approximately 130 papers were re-
viewed and abstracted. No well-conducted clinical
trial on the prevention of ECC was identified. The
Agency for Health Care Policy and Research’s
guidelines for rating the level of evidence were
used in this review (12). Recommendations were

reached on the basis of the Canadian Task Force
on the Periodic Health Examination classification
(Table 1) (13). Recommendations for including or
excluding preventive methods are based on the
strength of the evidence supporting their effec-
tiveness or lack of it. Recommendation level “A”
is awarded to methods that have consistently been
found, in well-conducted randomized clinical trials
or controlled prospective studies or meta analyses,
to be effective in preventing a disease. Similarly,
recommendation level “E” is reserved for methods
that have consistently been found to be ineffective.
A recommendation level “C” means that while
there is poor evidence to support the inclusion of
a preventive method, it is nevertheless recom-
mended because it may have some benefit in the
prevention of ECC.

Effectiveness of current preventive
methods

There are three general approaches that have been
used to prevent ECC (Fig. 1). The first is a com-
munity-based strategy that relies on educating
mothers in the hope of influencing their dietary
habits as well as those of their infants (8). This ap-
proach also includes fluoridating the water supply
and personal and community preventive programs
in high risk communities. The second approach is
based on the provision of examination and preven-
tive care in dental clinics. The third involves the

Table 1. Quality of evidence and classification of recommendations

Level of evidence Description

I Well-designed randomized controlled trials

II-1a Well-designed controlled trials with pseudo-randomization

II-1b Well-designed controlled trials with no randomization

1I-2a Well-designed cohort (prospective) studies with concurrent controls

1I-2b Well-designed cohort (retrospective) studies with concurrent controls

1I-3 Well-designed case-control (retrospective) studies

I Large differences from comparisons between times and/or places with and without interventions

v Opinions of respected authorities based on clinical experience, descriptive studies or reports of expert
committees

Recommendations for preventive maneuvers

Mg N ® >

There is good evidence to support its inclusion

There is fair evidence to support its inclusion

There is poor evidence to support its inclusion but it is still recommended on other grounds
There is fair evidence to support its exclusion

There is good evidence to support its exclusion

Sources: Agency for Health Care Policy and Research. Manual for conducting systematic reviews. Woolf SH, editor. Rockville

(MD): AHCPR; 1996.

Canadian Task Force on Periodic Health Examination. The Canadian guide to clinical preventive health care. Goldbloom RB,
editor. Ottawa, Ontario: Minister of Supply and Services Canada; 1994. p. xxxvii.
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Fig. 1. Strategies for the prevention of ECC.

development of appropriate dietary and self-care
habits at home. All three approaches include the
education of the mothers or caregivers to follow
healthy dietary a".d feeding habits (to be discussed
in the next sections) in order to prevent the devel-
opment of ECC. Since education is also the most
commonly discussed topic in the literature, this re-
view will start by discussing the effectiveness of
community-wide educational intervention.

Community-based education

The goal of education is to increase the knowledge
of mothers about ECC, and to improve the dietary
and nutritional habits of infants and mothers. It is
assumed that an increase in the knowledge of
mothers or caregivers will influence their self-care
habits and dietary practices and, in turn, improve
the dietary and oral hygiene habits of infants lead-
ing to the prevention of ECC. While these assump-
tions are logical, either there is no scientific evi-
dence to support them or the evidence is weak
(level III in Table 1).

There is evidence from cross-sectional studies
that the education status of parents (a proxy mea-
sure of the knowledge level about healthy behav-
iors) is inversely associated with the prevalence of
inappropriate use of the baby bottle, especially at
bedtime (14). Education status is also inversely as-
sociated with the mean number of decayed, miss-
ing and filled (dmft) teeth at the age of 3 years (15).
Significantly more mothers of children with ECC
lack knowledge about some of the determinants
(allowing infants to sleep with the bottle, and time
when baby is weaned off the bottle) and preven-
tion of ECC than mothers of children without ECC
(16, 17). Knowledge about ECC and its prevention
could be increased as demonstrated in a recent
study where low-income mothers at a Women,
Infants, and Children (WIC) clinic who partici-
pated in an educational program positively
changed their attitudes and knowledge about ECC
compared with control mothers (18).

Prevention of early childhood caries

While knowledge is a prerequisite for healthy be-
haviors, it is not sufficient to influence a change in
non-healthy behavior (19). Johnsen (16) found that
40% of mothers of ECC infants admitted knowing
about the potential harmful effects that may result
from putting infants to bed with a bottle containing
milk or a sugary solution, yet they continued the
practice. Other studies confirmed this observation
(20, 21). The available evidence shows that the cur-
rent methods used to influence positive oral health
behaviors and dietary habits of mothers or caregiv-
ers are not very effective in changing those behav-
iors (11, 19, 22, 23) or influencing dietary practices
associated with ECC (20, 21).

Self-esteem is a significant predictor of dental
and other health behaviors (24, 25). Self-esteem is
based upon a judgment of personal worth in soci-
ety and is influenced by the appraisal of other indi-
viduals and society at large (25). Thus self-esteem
may explain why one dental health educational
program was more successful in “non-deprived”
than deprived schools (26) and why an Indian
Health Service (IHS) program that attempted to
improve self-image, attitudes, and self-esteem of
adults participating in an alcohol prevention pro-
gram decreased the mortality rate from alcoholism
by 52% in 7 years (27).

Positive changes in infant feeding practices have
been found to be modest, even when a community
educational program was designed and imple-
mented in collaboration with members of a high-
ECC risk community (5). A recent Canadian longi-
tudinal study found an increase in the proportion
of mothers who stopped bottle-feeding their
infants before the age of 1 year and a modest
decrease in the proportion of infants who slept
with the bottle (from 57% in 1992 to 42% in 1996)
compared with mothers from non-participating
communities (5). In this Canadian study, the moth-
ers were given handmade cradles traditionally
used for comforting infants, and participating com-
munities built “smoke houses” to provide families
with smoked meat and fish that were used to com-
fort fussy infants and toddlers. In addition to these
novel approaches the project staff prepared and
distributed pamphlets, logos, and posters. Com-
munity nurses distributed toothbrushes and tooth-
paste.

This study confirms the modest behavioral
changes observed in a large US demonstration pro-
ject designed to prevent ECC (7, 28). The study was
carried out a decade ago in American Indian and
Alaska Native communities. The goal of the study
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was to reduce the number of children with ECC by
50% in a 5-year period. The 12 study sites served
by the Indian Health Service were divided into
three intervention approaches: high, medium, and
low intensity. In the high-intensity sites, com-
munity coordinators of the project and parent vol-
unteers were trained to administer the educational
program on site directly by the project develop-
ment team. In the medium-intensity sites, the coor-
dinators only attended a training session organized
by the development team of the project. In the low-
intensity sites, only the project educational material
and guidelines were mailed and no training was
provided.

The educational program was designed to ad-
dress the feeding problems identified in the com-
munities: unwillingness of parents to wean chil-
dren from the bottle, weaning a child to the bottle
instead of a cup, and the lack of knowledge about
ECC. The program included one-to-one counseling,
where volunteers, health professionals and em-
ployees from the community discussed ECC and
its prevention with mothers or caregivers. The pro-
gram also included extensive community-based in-
terventions such as “swap parties” where parents
were encouraged to exchange their child’s bottle
for a cup by 1 year of age. The logo used in the
project was appropriately labeled “Stop BBTD”
(baby bottle tooth decay). It was printed on cups,
bumper stickers and coupons. Health professionals
(physicians, nurses) and other employees were ed-
ucated about BBTD and encouraged to participate
in the interventions.

After 3 years, there was a 33% reduction in ECC
prevalence in high-intensity sites, 18% in medium-
intensity sites, and 27% in low-intensity sites. The
publicity campaign of the project and the “halo”
effect, which may have resulted from promoting its
messages in all communities, precludes an evalua-
tion of the effectiveness of the three intensity levels
of the program. Nevertheless, the overall reduction
was 25% after 3 years compared to the baseline
levels of ECC in the same communities. An 8-year
follow-up of the program found a reduction of 38%
in ECC in the five sites that continued to imple-
ment the program, and 13% in the sites that discon-
tinued the program after 3 years. This project has
not met its optimistic target of a 50% reduction in
ECC.

What is the message?
Most educational programs targeting mothers or
primary caregivers have centered on modifying the
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use of baby bottle or nursing habits. The previous
names of the condition (baby bottle tooth decay,
nursing caries) reflect the consistent observation in
pediatric dental clinics that infants with ECC fre-
quently use bottles filled with milk or sugary
fluids, especially at bedtime. However, not all chil-
dren with ECC use baby bottles (7, 29). A recent
case-control study in South Africa found no associ-
ation between baby bottle use and ECC (30). It
must be noted that in this study about 45% of the
children in the control group had other carious
lesions that did not match the case definition of
nursing caries used to identify the cases (two or
more labial or palatal surfaces of the maxillary pri-
mary incisors). Hence, there was no true disease-
free control group.

Yet, the current limited evidence points to associ-
ation between ECC and the frequent feeding of
infants with baby foods and drinks that contain
sugar, feeding on demand, and most detrimentally,
feeding at bedtime or leaving the bottle in the
mouth of a sleeping child (31-34). Children who
inappropriately use baby bottles are also exposed
to frequent sugar intake during the day (31, 34),
making it difficult to identify, from cross-sectional
studies, what sugar source caused ECC. Even with
the limited understanding of the complex etiology
of ECC, the current knowledge we have about the
disease underscores the need to continue to pro-
mote healthy feeding practices of infants. Frequent
and prolonged use of sugary foods, sleeping with
the bottle and using sweets as pacifiers are detri-
mental habits. Prevention of ECC should also in-
clude using fluoride and promoting supervised
toothbrushing with a fluoridated dentifrice when
the teeth erupt in the mouth.

Who is the message for?

Mothers are the primary promoters of oral hygiene
practices (35, 36) and they have a major influence
on the dietary habits and food choices of infants,
toddlers, and children (37—40). There is a moderate
correlation (r=0.3-0.4) between infants’ carbohy-
drate and nutrient intakes and that of their mothers
(41, 42). There is evidence to support that positive
changes in oral health status of infants are linked
to changes in the oral health behaviors and dietary
practices of their mothers. A cross-sectional study
in the Netherlands found that a mother’s motiva-
tion to engage in preventive dental behavior is in-
versely associated with mean dmfs and DMFS
scores of children, and interdental cleaning of
mothers was the strongest determinant of interden-



tal cleaning of infants (odds ratio=2.4) (43). Hence,
it can be concluded that programs designed to pre-
vent ECC must provide support for and involve
the participation of the mothers or caregivers.

Recommendation for educational programs

In conclusion, there is evidence that a modestly
positive change can be achieved in the dietary and
personal health behaviors of infants at risk of de-
veloping ECC. However, this limited success re-
quires a significarit investment in community or-
ganization and promotion. The cost and resources
required to mount a community-based collabora-
tive educational program preclude this approach
gaining general usage in high-ECC communities
and, given the return on the investment, we need
to re-think how and what educational programs
are required to prevent ECC. Although the current
evidence does not support a wide-scale implemen-
tation of educational programs to prevent ECC,
there is still a need to provide information to en-
courage behavioral changes. Education programs
could still be recommended for high-ECC risk
groups and communities. When programs are ap-
propriately designed they have a short-term posi-
tive impact (recommendation level “C”, Tables 1
and 2).

Water fluoridation

All infants and toddlers, regardless of their risk
status, could benefit from water fluoridation. Water
fluoridation has been found to be highly effective
(40-60%) in a cross-sectional study in preventing
dental caries in the primary dentition (44). Further-
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more, it has been found to be more effective in pre-
venting dental caries in children from low socio-
economic groups than in those from high socio-
economic groups (44). Water fluoridation provides
the only means of prevention that does not require
a dental visit or parental motivation. Thus there is
strong evidence to support water fluoridation in
the prevention of dental caries and this preventive
method in other reports has received a recom-
mendation level “A” in the prevention of dental
caries in primary and permanent teeth (45). How-
ever, there is no evidence that water fluoridation
has a direct effect on ECC, although the reduction
in dental caries in 5-year-old children was reported
to be highly significant (44). Accordingly, water
fluoridation is recommended at the “B” level
(Tables 1 and 2).

Community and personal development

The effectiveness of income support and other fam-
ily assistance programs on the prevention of teen-
age childbearing, dropping out of school, and other
social indicators has not been thoroughly studied
and the available data indicate that income support
for families has a weak effect on these outcomes
(46). Income and education are strong determin-
ants of dental caries in the primary dentition (15)
and improvement in these factors may have an im-
pact on the health of infants and toddlers if other
social and behavioral factors improve as well (46).
Accordingly, community and personal develop-
ment may have an impact on ECC development
and they should receive a recommendation level
“C” (Table 2).

Table 2. Recommendations for preventive maneuvers for early childhood caries

Interventions Target Recommendation*

1. Community and personal development Community C

2. Chlorhexidine varnish High-ECC risk groups C

3. Dietary counseling High-ECC risk groups C

4. Early detection All infants before the age of 1 year c

5. Education All infants and toddlers C

6. Education High-ECC risk communities C

7. Fluoride supplements High-ECC risk groups C

8. Fluoride dentifrices All infants and toddlers C

9. Fluoride varnish High-ECC risk groups C
10. Oral hygiene instruction All infants and toddlers C
11. Prenatal fluoride supplements E
12. Sealants High-ECC risk groups C
13. Water fluoridation Community B
14. Xylitol substitutes High-ECC risk groups C
15. Control of mother-infant infection with cariogenic bacteria High-ECC risk groups C

* See Table 1.
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Professional and home-based preventive
approaches

Some of the professionally applied and home-
based approaches that could be employed in the
prevention of ECC are listed in Fig. 1 and Table 2.
Unfortunately, only a few studies investigated the
effectiveness of these preventive strategies early in
life (0-3 years of life). It is invalid to extrapolate
the results of studies carried out on children with
average caries experience to children with high car-
ies experience, and it is equally invalid to extrapo-
late from studies that were carried out on school-
aged children to infants and toddlers. At the pres-
ent, we have no information on what professional
and home-based preventive approaches could
work in preventing carries in young children or
even in school-aged children with very high caries
activity (42, 47). Nonetheless, children from low
socioeconomic status families or those living in na-
tive communities are at a high risk of developing
ECC and require a more intensive preventive pro-
gram than low risk children. Additionally, infants
with early signs of dental caries, heavy plaque ac-
cumulation (48), and high mutans streptococci
levels (34) should also be classified at high risk of
ECC. In the absence of scientifically validated in-
formation, the strategies listed in Fig. 1 should be
applied according to the past ECC experience of a
family or a community (Fig. 2).

Following the approach suggested in Fig. 2, all
infants should receive an early dental examination
at or before the age of 1 year as recommended by
the American Academy of Pediatric Dentistry (49).
Early screening could help in the early identifica-
tion of incipient carious lesions on smooth tooth
surfaces. Additionally, early dental visits provide
an opportunity to review feeding and oral hygiene

Early dental examination

7~ ~~
No signs of ECC or Signs of ECC or
low-ECC risk status high-ECC risk status

Fluoridated dentifrices

Fluoridated supplements

Review of dietary and and dentifrices

oral hygiene practices Dietary counseling
Fluoride varnish
Sealants
Chlorhexidine vamish

Xylitol pacifiers
Fig. 2. A plan for the prevention of ECC in infants.
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practices, and plan a program of professional fluo-
ride applications (50).

The first sign of dental caries in infants who de-
velop ECC is the appearance of white demineral-
ization areas in the cervical areas of the maxillary
anterior teeth. Such indicators are strongly associ-
ated with high caries activity in children (51, 52).
The prevalence of incipient carious lesions in 6-34-
month-old infants is about 30% in high-ECC risk
communities (53), and presence of incipient lesions
is a good predictor of future caries development
(54). Incipient carious lesions progress to cavitation
within 6 to 12 months (55). In one study, of the
incipient lesions detected at the age 2.5 years, 64%
progressed to cavitation in 1 year (56).

Parents of infants who have no signs of early
dental caries and who are not at risk of developing
dental caries (do not live in endemic areas or have
limited exposure to sugary foods and drinks)
should receive information on toothbrushing and
use of fluoridated dentifrices. The use of a fluori-
dated dentifrice is effective in caries prevention (57,
58). The effectiveness of toothbrushing with fluo-
ridated dentifrice depends on the attention and
care of the mothers or caregivers (59). In one study
with children, a 0.4% stannous fluoride gel pre-
scribed for home application was terminated after
3 months because of the significant progression of
caries (23). While the use of fluoride dentifrices is
an important self-care method for the prevention
of dental caries, the influence of community-based
oral hygiene education on long-term oral hygiene
practices is “small and temporary” (19). There is
evidence from a longitudinal study that the accu-
mulation of dental plaque on maxillary central inci-
sors in 19-month-old infants is a good predictor of
caries development within the next 18 months
(83% sensitivity and 92% specificity) (48). Hence,
promotion of early oral hygiene care should be
strongly encouraged.

Infants diagnosed with early or advanced signs
of dental caries or infants who live in endemic
high-ECC areas should receive an intensive pre-
ventive program (Table 2). The best current preven-
tive strategy for children susceptible to dental car-
ies is the frequent application of fluoride at home
and in dental offices. Fluoride is highly effective in
remineralizing enamel and inhibiting the progres-
sion of incipient lesions (60). The effective concen-
tration of fluoride is directly dependent on the car-
ies activity (61) and therefore, children with ECC
may require more frequent applications of fluoride.
Post-eruptive effects of fluoride are now consid-



ered to be the main mechanism by which fluoride
assists in caries prevention (62), and preliminary
data suggest that a fluoride concentration in saliva
or plaque greater than or equal to 0.9 mg/L may
protect teeth against demineralization even in the
presence of a high cariogenic challenge (63).

For professional fluoride applications to children
who have early signs of ECC or are in the high risk
groups, fluoride varnishes could be used because
the compliance of parents in returning to clinics is
often poor (55). Fluoride varnishes have been
shown to be effective in the permanent dentition
(19% to 57% reduction) (64), but effectiveness in the
primary dentition is lower (<15%) (65, 66). Fluo-
ride from a varnish has been shown to be released
slowly from the subsurface enamel of primary mo-
lars (67), and it retards enamel softening following
a cariogenic challenge (68).

In addition to benefiting from professional fluo-
ride applications, high risk children or those who
live in non-fluoridated communities may benefit
from the use of fluoride drops or tablets (69). The
current effectiveness of supplements, which is de-
pendent on parents’ compliance with a daily regi-
men, is unknown. Use of fluoride supplements be-
tween the ages of 1.5 and 6 years does not protect
against dental caries development later on during
the teenage years (70). There are also some con-
cerns about the role of supplements in causing
fluorosis in the permanent dentition (70, 71). Chil-
dren who regularly brush with a fluoridated denti-
frice are the ones most likely to use fluoride sup-
plements (72). The ingestion of fluoridated denti-
frice by infants and toddlers also raises concerns
about the need for any use of fluoride supplements
at that early age (73). However, for infants with
high levels of caries, the risk of fluorosis should be
weighed against the benefits of a reduction in den-
tal caries incidence.

The use of fluoride supplements requires a high
level of commitment from the mothers or caregiv-
ers. Unfortunately, for ECC children this strategy
may not work because of the social, economic and
life dilemmas facing high-ECC risk groups. More-
over, the concept of promoting health through the
daily use of a drop or tablet from a “bottle” contra-
dicts the concept that self-care and the adoption of
a healthy life style promote health.

The current scientific evidence clearly shows that
prenatal fluoride supplements are not beneficial in
preventing caries in the primary dentition (74) and
therefore should not be prescribed.

In addition to benefiting from the use of fluoride,

Prevention of early childhood caries

infants and toddlers at risk of ECC may benefit
from the application of pit-and-fissure sealants to
their primary molars (75). Long-term data on the
effectiveness of newer generations of sealants and
glass ionomer cements in preventing dental caries
in primary teeth are not yet available. Unfortunate-
ly, sealant effectiveness is lower in children with
high caries prevalence (76) (>6 dmft [decayed,
missing, or filled primary teeth]) than in children
with a lower prevalence of dental caries (77). One
problem of using sealants in young children is the
requirement for moisture control. The use of a den-
tin-bonding agent between the sealant and the
tooth assists in the retention of sealants even when
the etched surface is contaminated with saliva (78).

Infants who have plaque-free dentition and use
fluoridated toothpaste are less likely to develop
dental caries by the age of 3 years (79). These posi-
tive oral health behaviors may be indicators of
overall healthy dietary and feeding habits and are
associated with higher income and education
levels. The current evidence does not indicate that
dietary counseling or oral hygiene instructions are
effective in changing behaviors and preventing
ECC (45, 55). Nonetheless, for children at risk of
developing ECC, advice on appropriate dietary
habits and counseling should be conducted regu-
larly.

The high-ECC risk group could benefit from the
application of chlorhexidine varnishes. A varnish
containing 1% chlorhexidine and thymol was
found to reduce dental caries in the fissures of per-
manent molars by 50% in a 2-year clinical trial (80).
Trials on another varnish containing 10% chlorhexi-
dine acetate for the prevention of dental caries is
underway in Scotland. Chlorhexidine varnishes
may be useful in preventing the transmission of ca-
riogenic bacteria (mutans streptococci) from moth-
ers to infants (81). A chlorhexidine varnish could
easily be applied in infants and toddlers and does
not require the same level of moisture control as
sealants.

Finally, for high-ECC risk infants and toddlers a
special pacifier containing fluoride (0.25 mg), xyli-
tol and sorbitol could be efficacious in controlling
dental caries (82). Unfortunately, there are no data
from clinical trials that test the effectiveness of
these pacifiers in high risk infants and toddlers.
Xylitol-containing gum is effective in preventing
dental caries in primary teeth (83), though it is im-
practical for use in infants and toddlers. Xylitol
promotes the selection of less cariogenic mutans
streptococci (84). For infants and toddlers, a paci-
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fier that contains xylitol is a novel idea that could
be used as a temporary substitute for feeding at
night or bedtime or for a pacifier laced with sugar.

Prevention of transmission of cariogenic
bacteria

There is evidence that cariogenic bacteria (speci-
fically mutans streptococci) are transmitted from
mothers to their infants (85, 86). Genotypes of
mutans streptococci in infants appeared identical
to those of the mothers in 71% of 34 mother-infant
pairs (86). An extensive preventive program de-
signed to suppress the transmission of mutans
streptococci and prevent dental caries was success-
ful in reducing the infection of infants (70% and
41% of the children in the control and test groups
were infected by the age of 3 years, respectively)
and in preventing dental caries (43% and 16% of
the children in the control and test groups devel-
oped caries by the age of 3 years, respectively) (81).
This non-randomized study divided mothers who
had at least 10° mutans streptococci per milliliter
of saliva into test and control groups. The test pro-
gram included provision of dental education, oral
hygiene instructions, dental treatment, tooth clean-
ing, application of 2% sodium fluoride, fluoride
varnish and, if the levels of mutans streptococci re-
mained high, application of 1% chlorhexidine di-
gluconate gel. The program started when the
infants were 3-8 months of age and continued until
they reached the age of 3 years. After 4 years, re-
examination of 59 children and 58 mothers found
that children whose mothers were in the experi-
mental group had a significantly lower mean
number of decayed, missing and filled primary
teeth (5.2) compared with children of mothers in
the control group (8.6) (87).

A recent randomized controlled trial to test the
effectiveness of six applications of an iodine-sodi-
um fluoride solution administered to the mothers
at the time of tooth eruptions in their infants did
not, however, find a significant impact on coloniza-
tion with mutans streptococci or caries incidence
between the treatment and a control groups (88).
Additionally, a 3-year longitudinal study testing
the effectiveness of a chlorhexidine-fluoride gel
treatment in mothers on the establishment of
mutans streptococci in primary teeth and develop-
ment of dental caries in infants found a modest im-
pact on caries incidence in the infants (89). Inter-
estingly, this study confirmed previous findings
(81) that infants who were colonized after the age
of 3 years had a significantly lower incidence of
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dental caries (89). Moreover, infants of mothers
with low levels of mutans streptococci had a low
risk of developing dental caries.

While there is evidence of the effectiveness of an
extensive and long-term preventive program
targeting mothers with high levels of mutans
streptococci, the effectiveness of such an interven-
tion has not been replicated and the costs, compli-
ance, and motivation required in launching a sim-
ilar program may be prohibitive. Accordingly, a
preventive program targeting mothers receives a
recommendation “C” (Table 1).

Conclusions

At the present there are only limited long-term
data on effectiveness and feasibility methods to
prevent ECC. In the absence of good scientific data
for this age group, the only option we have is to
use the tools that have been found effective in
other age groups. A preventive strategy for chil-
dren at risk of developing ECC is therefore recom-
mended; however, the main determinant of success
is the motivation of the mother or caregiver to fol-
low self-care instructions and bring a child to a
clinic for preventive care (53).

Discussion

Early childhood caries is a social, political, behav-
ioral, medical and dental problem that can only be
controlled through understanding the dynamic
changes that are taking place in society particularly
as they pertain to family structure, nurturing of
children and socioeconomic status. ECC is a social
problem because it clusters in the disadvantaged
members of society. With the increase in polariza-
tion of society into two strata, rich and poor, the
prevalence of social problems increases (46). ECC
is a political problem because its solution involves
changing and reorganizing values and political pri-
orities. Childhood diseases, hunger, education,
family support, parents’ employment, and low self-
esteem are some of the many problems facing fam-
ilies where ECC is endemic. ECC is a behavioral
problem because it involves daily actions (or lack
of action) by mothers, nannies, grandparents, care-
givers, and foster families, among others. Oral
health, especially involving baby teeth, is not a pri-
ority to many who live in poverty or who do not
have a secure environment. ECC is a medical prob-
lem because infants with early childhood caries
continue to grow at a slower pace compared with
caries-free infants (90). Children born after mater-



nal complications during pregnancy or who have
had traumatic births are at risk of developing ECC
(91). Children with early childhood caries most
often require costly dental treatment in a hospital
under sedation or general anesthesia (92).

New approaches

The prevention of ECC should not be based on one
approach because there is no scientific evidence to
favor one approach over another. Moreover, our
understanding of the development of ECC is still
incomplete. Hence, whole-population approaches
(47, 93) that would disseminate information on
ECC and its prevention based on current etiologi-
cal paradigms of this disease are required. This dis-
semination should occur through the local media,
community education programs, prenatal and
postnatal classes, maternity clinics, and schools. An
active promotion of water fluoridation could pro-
vide a cost-effective preventive method especially
for children from low socioeconomic groups (44).
Additionally, programs that improve self-image
and self-esteem may be of value. There is circum-
stantial evidence that such an approach succeeds
in combating chronic social problems like alcohol-
ism in native communities (27).

Both strategies could be implemented via the de-
velopment of “Early Head Start Community Cen-
ters” (Fig. 3) in disadvantaged communities. In
these proposed comprehensive community centers,
mothers and infants would not only receive medi-
cal and dental care but also receive prenatal and
postnatal counseling, nutritional and dietary coun-
seling, early screenings, job training and employ-
ment skills, education in early prevention, as well
as health care and WIC services. The centers would
assist families in high risk communities in promot-
ing their own social, mental, and physical health.

The proposed Early Head Start Community Cen-
ters could be organized in collaboration with com-
munities, academic institutions, private industry,

|Early Head Start Community Center]
T

[ 1
Parents | I Infants

I
Education
Healthy life style
Parenting skills

j i Communit]y Services |
I

Health and social
diagnosis

Community diagnosis
Peer counseling

Prenatal &
postnatal care
Control of transmission

Program planning
Vaccinations
Early detection

Health promotion
Job training
Employment skills

[
Medical & dental WIC

Medical & dental
care Head Start
Child support

Fig. 3. An integrated model for the prevention of ECC.

Prevention of early childhood caries

and health organizations (94). The centers would
provide primary health care using nurse practi-
tioners (95), nutritionists, social workers, physi-
cians, dentists and dental hygienists (95). The clin-
ics will also be the base for WIC staff and Head
Start staff. Dental education and prevention activi-
ties in high risk communities could be integrated
with other medical, social, nutritional, and welfare
programs. Currently, other than past dental caries
experience, there are no good predictors of dental
caries that can be applied in dental practices (47).
High risk status could be defined as (a) past caries
experience of a community or population group,
(b) the identification of early signs of dental caries
in infants and toddlers, (c) evidence of poor oral
hygiene, and (d) inappropriate dietary habits.

Currently, there is a small federal program enti-
tled “Early Head Start” that aims to enhance chil-
dren’s physical, social, emotional and cognitive de-
velopment; enable parents to be better caregivers
and teachers of their children; and help parents
meet their own goals, including that of economic
development. In FY 1995, USD 47.2 million were
spent on Early Head Start programs for 5000 chil-
dren and in FY 1996 spending increased to USD
143 million. The new program is still in its infancy,
and lobbying should be planned to incorporate all
health, nutrition, education, and self-development
programs for mothers and infants (Zero-to-Three
Years). Early Head Start is an excellent program to
build upon to establish the proposed Early Head
Start Community Centers to integrate and focus all
services for mothers and infants in high risk com-
munities.

While some may argue that there can be no fund-
ing for new programs in this era of budget cuts,
the long-term social and economic costs of child
poverty and disease could have severe detrimental
impact on the future of any society in this world.
We need to investigate the effectiveness of the cur-
rent welfare programs and create new programs
that promote self-reliance, assist in child develop-
ment, and assist children in their social, mental,
physical, and educational development.

Barriers to the prevention of ECC

Any proposal to improve the social, mental, and
physical health of children cannot be successful
without adequate funding and support. Success
cannot be achieved in the absence of political lead-
ership involving all levels of government, dental
organizations, and communities to remove poten-
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tial barriers (96). These potential barriers are as fol-
lows.

First, there is a lack of involvement and commit-
ment from many dental and other health organiza-
tions. The American Association of Public Health
Dentistry, the American Association of Public
Health, the Centers for Disease Control and Pre-
vention and the American Academy of Pediatric
Dentistry are the main organizations that have led
most of the discussion on the problem of ECC.
Other dental and non-dental organizations have
not been active in this issue. There has been no lob-
bying for new initiatives in planning, developing
or funding new programs by organized dentistry
to combat ECC in high risk communities. Organiz-
ing one meeting every other year to talk about ECC
is not enough.

Second, the dental community lacks a shared vi-
sion of the definition of the problem, how to pre-
vent it and who is responsible for planning and

Table 3. Non-government organizations (NGO) serving
American children

American Public Welfare Association

Center for Career Development in Early Care and Education

Child Care Action Campaign

Child Care Law Center

Children’s Defense Fund

Children’s Foundation

Child Welfare League of America, Inc.

Council of Chief State School Officers

Ecumenical Child Care Network

ERIC Clearinghouse on Elementary and Early Childhood
Education

Families and Work Institute

National Association for the Education of Young Children

National Association for Family Child Care

National Association of Child Care Professionals

National Association of Child Care Resource and Referral
Agencies

National Black Child Development Institute

National Center for Children in Poverty

National Center for the Early Childhood Work Force

National Child Care Association

National Head Start Association

National Indian Child Care Association

National Resource Center for Health and Safety in Child
Care

National School-Age Care Alliance

School-Age Child Care Project

USA Child Care

Women’s Bureau, U.S. Department of Labor

Zero-to-Three: National Center for Infants, Toddlers, and
Families

Interagency Task Force on Child Abuse and Neglect Clear-
inghouse Consortium Members
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implementation. Neither do we have a political ad-
vocacy group to inform political leaders about the
seriousness of the problem of ECC in some com-
munities. The community at large and other health
professionals do not recognize ECC as an impor-
tant problem facing some children.

Third, there is no integrated plan to fight the so-
cial, health, nutritional, and economic issues facing
low-income families. The problem is not that we
do not have enough money to spend on education
and health programs, but rather whether we are
allocating the current resources efficiently.

Fourth, as evident from this review and as was
identified by Ripa in 1988 (8), there is weak direct
support for research on the epidemiology, etiology,
prevention and treatment of ECC. The major fund-
ing agency in the United States, the National Insti-
tute of Dental Research, has not directed resources
to promote research of this disease. In the absence
of scientific data, we tend to rely on experience and
logic, and in the process make wrong choices.

Fifth, dental health is not a priority for most of
the federal programs (except perhaps the IHS) that
provide services to the populations most suscepti-
ble to ECC. The strategic plan for the period for
1997 to 2002 of the US Department of Agriculture
does not have any dental indicator in its list of per-
formance measures (infant mortality, incidence of
low birth weight, anemia in children and pregnant
women, and immunization).

Sixth, the current dental work force is restricted
in its ability to provide care for low-income Ameri-
cans because of limited accessibility to high risk
communities, high debt ratio among new dental
graduates, restrictive dental practice acts and regu-
lations, and low reimbursement for dental care
covered by Medicaid. The current regulations for
dental practice in many states restrict the planning
of cost-effective alternatives for providing dental
care in areas that have endemic levels of ECC and
a severe shortage of dental personnel. There also is
a need to recruit other health care providers and
expand roles for dental hygienists in high-ECC risk
communities.

Conclusion

The evidence presented indicates that, at the mo-
ment, there is a lack of effective methods to prevent
ECC. Educational interventions have had weak to
modest success and professional and home-based
interventions have not been tested sufficiently in
young populations. It is critical that additional re-



search is performed in ECC preventive strategies
as well as its etiology and epidemiology. Given the
complexity of factors associated with ECC, it is un-
fortunate that most of the interest has only been
from dental organizations. The critical change
needed to accomplish the necessary research into
the prevention of ECC is to expand our network
to include other health professionals, community
leaders, national organizations serving children,
and political leaders (Table 3).
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