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Evaluation of a feasible educational 
intervention in preventing early 
childhood caries

Abstract: Early childhood caries (ECC) in the primary dentition of 
preschoolers remains high. Young children have limited access to 
oral healthcare, and oral health education (OHE) measures can be 
a valuable tool to prevent caries in this population. The aim of this 
study was to evaluate the impact of an early educational intervention 
on ECC prevention. The study group (SG) comprised 271 children 
aged 0-12 months and their mothers, who attended 12 selected public 
health centers (PHC). The SG received oral health instructions from a 
pamphlet and by verbal explanation of some topics. One year later, a 
similar sample of children from another 12 PHCs were selected to serve 
as the control (CG; n = 251). The children were examined to determine 
their caries status: decayed = cavitated and/or white spot lesion 
(maxillary anterior surface); missing; and filled surface index > 0. There 
was a one-year follow-up. Socioeconomic and demographic information 
was collected. Logistic regression was used to estimate the effects of the 
educational intervention on the ECC odds. A sample of 445 (SG = 194 
and CG = 251) children remained to the end of the study and were 
examined. The prevalence of caries was 12.9% in the SG and 17.9% in 
the CG. The odds of caries were 80% higher in the CG than in the SG 
(p = 0.037). The strategy of providing OHE from a pamphlet and with a 
brief verbal instruction to mothers during their child’s first year of life 
can constitute a valuable tool for ECC prevention.
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Introduction
Several studies have shown evidence of a marked reduction in 

the incidence of caries worldwide.1,2 However, the prevalence of early 
childhood caries (ECC) in preschoolers remains high, with no substantial 
sign of improvement.3

ECC has debilitating effects on children’s development, speech, general 
health, and self-esteem, and hence on their overall quality of life.4,5 Young 
children have limited access to oral healthcare,6 and the cost of ECC 
treatment is high, since it may involve early tooth extraction and extensive 
restoration.7,8 Thus, preventive strategies for ECC play an important role, 
since they are cost-saving, compared with surgical treatment.9

Although a certain number of children benefit from preventive 
measures against caries,10 such as water fluoridation programs and fluoride 
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brushing, educational interventions (EI) could target 
preschool children more effectively, and broaden the 
population range. In developing countries where 
healthcare spending must be distributed rationally, 
EI could aid in the prevention of ECC. Moreover, the 
provision of such interventions by a trained general 
health staff with no dental background could reach 
a larger number of children at a very low cost.11

Evidence of the effectiveness of oral health 
education (OHE) remains controversial, and few 
high-quality studies assessing this issue have been 
published.12 Moreover, since oral health behavior is 
established in very early childhood, parents—especially 
mothers—are dominant role models for their children.13 
In this context, the need for EI directed at mothers 
is warranted.

The evaluation of oral health promotion measures is 
a complex and difficult task that has been underfunded 
and generally neglected.14 Thus, the aim of this study 
was to evaluate the impact of OHE through a pamphlet 
and verbal explanation on ECC prevention. The 
study hypothesis was that the providing of OHE to 
mother‑child pairs during the first year of the child’s 
life would prevent against ECC.

Methodology

Participants and study design
This quasi-experimental study was carried out 

in Pelotas, a city in southern Brazil with a 93% 
urban population.15 The local ethics committee 
approved the study protocol (no. 164/2010) and all 
mothers provided written informed consent. The 
study group (SG) comprised predentate infants 
aged 0‑12 months, attending public health centers 
(PHCs) on National Children’s Vaccination Day in 
2010. Children with one or more erupted teeth (as 
reported by mothers) and those living outside of 
Pelotas, unaccompanied by mothers, and/or having 
systemic diseases were excluded.

In Brazil, child vaccinations are performed widely 
in PHCs, regardless of a family’s socioeconomic 
status. Half (n = 12) of all the PHCs that fulfilled the 
inclusion criteria (urban location and facilities allowing 
dental examination) were selected as study centers. 
A simple randomization method was used to select 

a study cluster (PHC), using a computer-generated 
list of random numbers.

The CG group chosen one year later represented 
the comparison group. A similar sample of children 
of the same age was selected from another half of 
the PHCs, not serving as study centers (n = 12), on 
National Children’s Vaccination Day in 2011. Children 
living outside of Pelotas, unaccompanied by mothers, 
and/or having systemic diseases were excluded. This 
sample served as the control group (CG).

Mothers of eligible children were invited to 
participate in the survey in order of arrival at 
the respective PHC, regardless of sex and social 
background. On the vaccination day in 2010, after 
the SG children were vaccinated, their mothers 
were interviewed and received OHE. One year 
later (2011), the children from the same SG were 
examined at the same PHC on vaccination day. On 
this same day in 2011, the CG group was selected 
from another 12 PHCs, with a similar sample of 
SG children. Also on this day, the mothers of the 
CG were interviewed and received OHE, and the 
children were examined (Figure).

The children from both groups received the dental 
care normally offered at the PHCs. However, the 
city had no specific oral health program directed 
at this age group up until 2012; nevertheless, the 
children could seek dental assistance at the PHCs 
by spontaneous demand.

Sample size calculation was based on the detection 
of a smaller proportion of children with caries in dental 
enamel (from 26% to 14%). This reduction was based 
on a previous study conducted by Mohebbi et al.11 
A sample size of 21 children from each PHC was 
determined as having > 80% power for the detection 
of caries reduction, based on the assumption that the 
intraclass correlation coefficient was 0.03, totaling a 
final sample of 504 children

Interviews
Trained graduate and undergraduate dental 

students (n = 12) carried out face-to-face interviews 
with mothers from both groups. The students read 
the questionnaire and instruction manual, and 
conducted simulated interviews in two training 
sessions (4 h each). Some questions from a structured 
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questionnaire pretested in previous studies were 
used to elicit socioeconomic and demographic 
information.16,17 Family income was collected as 
continuous data and then converted to Brazilian 
minimum wages (BMW) (US$ 275). The monthly 
wages of all economically active family members 
were categorized in quartiles. The maternal formal 
educational level was dichotomized as ≤ 8 or > 8 
years of schooling. Information about the child’s 
sex and mother’s age at the time of the child’s birth 
was also collected.

Oral health education
In 2010, during Children’s Vaccination Day, 

mothers of the children in the SG each received a 
pamphlet created specifically for this study, and 
covering the main topics related to ECC prevention 
(16 items), together with verbal oral health instructions 
provided by graduate and undergraduate dental 

students, covering 3 previously selected items from 
the pamphlet.

The students were trained (n = 12) to follow a 
standardized protocol to convey the oral health 
instructions, and received a brief step-by-step manual 
to help them implement the instructed measures. 
The OHE session was conducted after the interview, 
lasting no more than 5 minutes.

The main topics covered by the pamphlet were 
oral bacteria and their transmission pathways, oral 
hygiene (for mothers and children), and appropriate 
dietary habits, such as avoiding both sugar intake 
(for mothers and children) and sleeping with a bottle 
at night. The pamphlet was in Portuguese and used 
simple language. A professional designer developed 
its visual content, using attractive and cheerful colors 
and illustrations to capture the mothers’ attention 
(Figure). The original pamphlet is available upon 
request from the corresponding author. Mothers of 

Main illustrations Main messages

For mothers and fathers

Try not use sugary snacks and drinks (between meals) more than twice daily.

Brush your teeth with fluoride toothpaste at least twice daily.

For children

Avoid adding sugar to the child’s bottle content.

Avoid sharing cutlery, glasses or any other feeding utensils with your child.

Brush or at least wipe your child’s teeth after the time of first tooth eruption and use a rice size amount of 
fluoride toothpaste.

Do not let your child sleep with the bottle at night.

Try not to give your child sugary snacks and drinks (between meals) more than twice daily.

Maintain a healthy diet and accustom your child to the natural flavor of foods.

Give water to your child if they are thirsty and after taking medicines.

Encourage the use of glass to drink.

Figure. The main messages and illustrations of the pamphlet used to prevent early childhood caries.
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children in the CG received the pamphlet and oral 
instructions after completing the study in 2011.

Clinical examination
Children in both groups underwent a clinical 

examination at the PHCs on National Children’s 
Vaccination Day in 2011, at the age of 12‑24 months. 
No clinical examination was performed in 2010, 
because the children were edentulous at the time.

The examination team comprised 12 dentists and 
advanced dental students blinded to the assignment 
of the children’s group. All examiners were calibrated 
and completed a 4-h theoretical and training session. 
In addition, 10 children that were not part of the main 
sample were examined by the 12 team members and 
one gold-standard examiner with previous experience 
in epidemiological studies. The kappa statistic was 
used to test inter- and intraexaminer reliability; the 
values ranged from 0.75 to 0.92 (mean = 0.83) and 
0.86 to 0.97 (mean = 0.93), respectively.

Clinical examinations were performed at the 
dental offices of the PHCs, under artificial light. Before 
the examination, the children’s teeth were cleaned 
with gauze and dried with compressed air. Each 
dental surface in the mouth was then inspected for 
dentinal caries.18 Only the maxillary anterior teeth 
were inspected for white spot lesions,11 because ECC 
usually starts at the cervical third of upper anterior 
teeth, and because moisture could be best controlled 
in this location. White lesions were defined as any 
sign of whitish opaque (chalky) coloration close to the 
gingival margin that demonstrated roughness when 
the probe was moved gently across the surface.19 All 
teeth visible in the mouth were recorded as present, 
and the number of teeth was calculated for each 
child. Children with at least one surface affected by 
caries (decayed: cavitated and/or non-cavitated for 
the maxillary anterior surface; missing; and filled 
surface index > 0) were considered as having ECC.

Statistical analysis
The data were analyzed using Stata software 

version 11.0 (Stata Corp., College Station, USA). The 
chi-squared test was used to assess differences in 
the frequencies of socioeconomic and demographic 
variables between the SG and CG.

Logistic regression was used to estimate the 
odds ratios (ORs) and 95% confidence intervals 
(CIs) for dental caries in the SG and CG, adjusting 
for the number of teeth (in tertiles) and the child’s 
age, determinants that could alter estimates of the 
effect of the intervention on ECC.20 ORs were not 
adjusted for demographic variables (maternal age at 
child’s birth, child’s sex) or socioeconomic variables 
(maternal education, family income), given the 
lack of evidence for an imbalance between the SG 
and CG in these variables.20 Multilevel regression 
analysis using a mixed-effects model was conducted 
to consider the effect of participation at different 
PHCs. Variance due to PHC (0.12; 95%CI, 0.01-1.29) 
was not significant, and a likelihood ratio test 
showed no difference between the multilevel and 
ordinary logistic regression models (p = 0.15). All 
analyses were two-tailed, with a significance level 
of α = 0.05.

Results
In 2010, 271 children were recruited to the SG. 

After a year (2011), 194 children returned to the same 
PHC and were examined. In the CG, 251 children 
were recruited to make the comparison, all of which 
were examined (total, n = 445). Participants in the SG 
and CG were comparable in terms of sex (p = 0.45), 
maternal age at child’s birth (p = 0.10), family income 
(p = 0.17), and maternal educational level (p = 0.41) 
(Table 1). There is statistical difference between the 
groups regarding child’s age (p < 0.001) and number 
of teeth (p = 0.001). The proportion of children having 
dental caries (enamel and dentine) was 12.9% among 
the SG, and 17.9% among the CG. In regard to dentine 
caries, the proportion of children was 1.5% among 
the SG and 2.4% among the CG, and in regard to 
white spot lesions, it was 11.4% among the SG and 
16.7% among the CG.

After adjustment, the multivariate analysis showed 
that the children in the SG had significantly fewer 
carious lesions than those in the CG (p = 0.037). 
The odds of dental caries were 80% greater in the 
CG than in the SG (OR, 1.8; 95%CI, 1.04‑3.16), after 
adjustment for the confounding effect of number of 
teeth and child’s age (Table 2). No adverse effects of 
the intervention were noted.
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Discussion
The findings of this study indicate that an EI to 

prevent against ECC, targeting mothers of children 
in the first year of life, may reduce dental caries. 
Direct comparison of these results with those of 
previous studies is difficult, since assessments of 
the effectiveness of EIs in preventing against ECC 
have been based on wide-ranging educational 
strategies. Anticipatory guidance, counseling, and 
providing information by pamphlets, mail, videotape, 
and/or telephone have been used.11,20,21,22,23 In addition, 
interventions have been conducted by home visits 
or mail or telephone20,21,23, and also at health units 
(public hospitals and PHCs).11,22

The effect of an EI similar to that used in this 
study was evaluated in a randomized trial cluster 
conducted in Iran.10 The 6-month intervention targeted 
12-to-15-month-old children with mothers, in two 
intervention groups. One received information from 
a pamphlet plus oral health instructions, and the 
other received not only pamphlets and instructions, 
but also reminders by telephone. The study findings 
were similar to ours, and the authors recommended 
the widespread provision of an OHE with pamphlets, 
as a feasible means of preventing against ECC.11

It is important to highlight that Pelotas had no 
specific oral health program directed at this age 

Table 1. Distribution of the participants’ characteristics in the 
study and the control groups. Pelotas, Brazil, 2011 (n = 445).

Characteristics
 Study 

(n = 194)
Control

(n = 251)
p-value*

Sex, boys: n (%) 100 (51.8) 139 (55.4) 0.45

Maternal age at child’s birth: n (%)

≥ 31 years 46 (23.7) 61 (24.6) 0.10

21-30 years 114 (58.7) 124 (50.0)

≤ 20 years 24 (17.5) 63 (25.4)

Family income (quartile): n (%)

≤ 1BMW** 54 (29.8) 67 (26.7) 0.17

1.1-1.7 BMW 38 (21.0) 62 (24.7)

1.8-2.8 BMW 54 (29.8) 57 (22.7)

≥ 2.9 BMW 35 (19.3) 65 (25.9)

Mother’s educational level: n (%)

≤ 8 years 107 (55.4) 149 (59.4) 0.41

> 8 years 86 (45.6) 102 (40.6)

Child’s age (tertile): n (%) < 0.001

12-14 months 66 (35.1) 125 (50.0)

15-16 months 55 (29.3) 75 (30.0)

17-23 months 67 (35.6) 50 (20.0)

Number of teeth (tertile): n (%) 0.001

1-8 teeth 80 (41.2) 139 (55.4)

9-11 teeth 36 (18.6) 51 (20.3)

12-18 teeth 78 (40.2) 61 (24.3)

*Chi-square two-tailed P-value.
**1 BMW (Brazilian Minimum Wage) = U$ 275.00 ⁄ month.

Table 2. Odds ratio for dental caries (white spots and dentine) between the study group (n = 194) and the control group (n = 251). 
Pelotas, Brazil, 2011 (n = 445).

Variables Dental caries N (%) OR (95%CI)* p-value * OR (95%CI)** p-value **

Groups

Intervention 25 (12.9) 1.0 0.15 1.0 0.037

Control 45 (17.9) 1.5 (0.87-2.51) 1.8 (1.04-3.16)

Number of teeth

1-8 19 (8.7) 1.0 < 0.001 1.0 0.004

9-11 19 (21.8) 2.9 (1.47-5.88) 2.6 (1.26-5.55)

12-18 33 (23.0) 3.1 (1.70-5.82) 3.0 (1.45-6.37)

0.338

Child’s age (months) 0.005

 12-14 139 (63.5) 1.0 1.0

 15-16 51 (63.6) 1.9 (1.02-3.67) 1.4 (0.70-2.80)

 17-23 61 (43.9) 2.4 (1.29-4.61) 1.4 (0.65-3.03)

OR: odds ratio; CI: confidence interval.
*Unadjusted crude univariate analysis. 

**Adjusted for number of teeth and child’s age.
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group up until 2012. However, we cannot exclude 
the possibility that mothers may have received some 
caries-prevention-related oral health instruction 
from health professionals in private practice or other 
dental/health services. This information should be 
borne in mind in interpreting the results.

Although printed material has widely been used 
as an educational tool, and pamphlets have proved 
effective in broadening knowledge and changing 
attitudes and behaviors,24 the average literacy rates 
in the populations most affected by caries in Brazil 
and other developing countries could compromise the 
effectiveness of this type of intervention. However, 
even under these conditions, our results showed 
that the use of a pamphlet improved oral health 
conditions in the SG. Since many cities in Brazil and 
other countries lack wide-reaching OHE programs, 
the use of simple tools such as printed educational 
material with brief verbal instructions could be an 
effective alternative to preventing against ECC.

Other studies have also reported good results for 
EIs, in terms of ECC reduction;21,22,25 however, most 
of these studies called for intensive regular visits, 
regular interventions, or direct involvement by 
additional staff. Thus, the notion of regularly delivered 
information may be an important element in securing 
the success of an intervention. Nonetheless, the impact 
of associated costs on the overall cost-effectiveness 
of the intervention should be taken into account.22 
A randomized trial demonstrated that outcomes of 
a pamphlet-based intervention were better when 
mothers received additional motivation in the form 
of telephone reminders.11

Intervention costs were not calculated, but the low 
cost of such approaches may represent an advantage. 
Nevertheless, we can assume that the overall cost of 
this intervention is lower than many other approaches, 
given the low cost per pamphlet (US$ 0.36). A dental 
health education program designed to prevent against 
ECC by home visits proved to have better benefit-cost 
and cost-effectiveness ratios than other preventive 
programs, such as those using fissure sealant and 
slow-release fluoride devices.26

Although staff members with a dental background 
distributed the pamphlet and provided verbal oral 
health instruction, other trained professionals working 

in health centers could deliver the intervention. This 
intervention could also be adapted to reach children 
who do not attend dental health services, given that 
the proportion of individuals in Brazil who had never 
seen the dentist was found to be significantly higher 
at 6 years of age (71.5%) than in older age groups.17

Although the incidence of dental caries was lower 
in the SG than in the CG, it remained high (12.9%), 
suggesting that the intervention alone was not enough 
to change all mothers’ behavior. Human behavior 
is extremely complex, and oral health behavior is 
largely influenced by social determinants.27 Thus, 
we cannot assume that all individuals who acquire 
the relevant knowledge and skills will alter their 
behavior to maintain good oral health.

In this study, the definition of caries included 
non-cavitated lesions, which are more prevalent than 
cavitated carious lesions in the primary teeth of 
children aged 6‑18 months, and which can provide 
more useful data on the caries process in primary 
teeth.28 Only maxillary anterior teeth were examined 
for non-cavitated lesions, because dental caries 
initially start in this region29 and saliva control is 
best monitored also in this area.30 Additionally, 
since the ECC outcome was dichotomized as 
“presence” or “absence” of caries lesions, we can 
assume that, even without checking the white 
spots on the other teeth surfaces, practically no 
child was misdiagnosed.

Although the background characteristics of 
children in the SG and CG were comparable, some 
limitations of this research design should be pointed 
out. Loss to follow-up in the SG may have biased 
the results. People dropping out of the study group 
may feel that they let down the intervention staff 
because they had “poor” results (e.g.: many carious 
teeth); thus children who did not return may have 
had worse prognoses. However, in Brazil, according 
to the Statute of the Child, the childhood vaccination 
schedule is mandatory and all children who returned 
to the study PHCs underwent the examination without 
refusal. Children from the SG not accounted for in 
the follow-up may have gone to another PHC not 
initially selected, for reasons other than poor results, 
such as their moving to another neighborhood or 
city, which is quite common among young couples. 
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In any case, losses in the CG could not be measured 
or analyzed comparatively, because no baseline data 
were recorded for this group.

Another limitation is the possibility of children 
having teeth at their first appointment. One of the 
reasons for excluding a child was the criterion of 
having one or more erupted teeth (as reported by 
mothers). The primary teeth that usually come in 
first are the lower central incisors, located in the 
middle and front of the lower jaw, thereby being 
easily identified by mothers. Although the excluded 
children were not examined, we cannot guarantee 
that all of the included children did not have erupted 
teeth; however, we took care to exclude mothers who 
were not sure if their children did or did not have 
teeth. In addition, our statistical analysis was adjusted 
by number of teeth, thus minimizing the possibility 
of bias due to study design.

Any quasi-experimental study design has known 
limitations; these designs have some intermediate 

level of internal validity. The internal validity is 
defined as the degree to which observed changes 
in outcomes can be correctly inferred as caused 
by an intervention. Alternative explanations for 
the apparent causal association can be attributed 
to chance and not to the intervention.31 The bias of 
using a control group one year later was minimized 
by the multivariate analysis, which was adjusted by 
number of teeth and child’s age.

Conclusions
Within the limitations of the present study, the 

results suggest that providing OHE from a pamphlet 
and by brief verbal instructions to mothers during 
their child’s first year of life can be a valuable tool 
for preventing against ECC. Well-designed clinical 
trials are needed to confirm the effects, estimate the 
cost-effectiveness, determine how to identify mothers 
who require reinforcement, and assess the long-term 
sustainability of educational interventions.
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