
This study aimed to determine the influence of maternal factors on the early development 
of dental caries in Brazilian preschoolers. This cross-sectional study was nested in a 
cohort of adolescent mothers. The current wave was performed when the children were 
aged 24 to 42 months. The questionnaire-based survey targeted adolescent mothers and 
included demographic and socioeconomic variables as well as the maternal education 
level. In addition, clinical examinations were performed on the mothers and their children. 
Mothers were assessed for decayed, missing and filled teeth in the permanent dentition 
(DMFT index) and gingival assessment; their children were assessed for decayed, missing 
and filled teeth in the deciduous dentition (dmft index). Poisson regression with robust 
variance was used to estimate the prevalence ratio, risk ratio and 95% confidence 
intervals. This data was also used to identify the maternal risk factors associated with 
the outcomes (prevalence and severity of childhood caries). A total 538 mother-child 
dyads were evaluated; the prevalence of early childhood caries was 15.1% and maternal 
caries was 74.4%. After the adjustment, the children that exhibited a greater incidence of 
dental caries were from mothers of low socioeconomic status, or from those presenting 
decayed teeth and higher rates of gingival bleeding. The results of this study suggest that 
the oral health of mothers is a potentially important risk factor for the development of 
early childhood dental caries. Public health planners should consider this information 
when planning interventions in order to prevent the occurrence of early dental caries. 
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Introduction
Current evidence suggests that social structure, cultural, 

economic, environmental and health-system-related 
determinants are intrinsic factors involved in the etiology 
of dental caries. Therefore, non-biological determinants 
play an important role in dental caries (1,2). In early 
childhood, the family acts as a mediator between a child 
and society, providing the necessary care and stimuli for 
growth and development. Regardless of its structure, the 
family represents the basic relational medium for the child’s 
interactions with the world (3) and adequate care in the 
home environment depends on the availability of resources 
like the caregiver’s schooling and knowledge and physical 
and mental health, time, autonomy, social support and 
financial resources (3). 

Usually, the mother is the main caregiver during early 
childhood and plays a pivotal role in her child’s health (4). 
Parents are the primary sculptors for behavior; the adoption 
of consistent childhood behavioral habits occurs at home 
with the parents, especially the mother (5). Furthermore, 
there are several well-supported pathways through 
which a mother’s oral health status and its determinants 
directly influence her child’s oral health. Indeed, there is 
a correlation between the mother’s attitude toward oral 

health and dental care and the level of oral health and 
the degree of dental care utilization by the child (6). Some 
authors have also found that maternal oral health has an 
influence on the occurrence of early childhood caries (5). 
Mothers who have experienced extensive past or current 
caries may have need for counseling on the prevention of 
childhood caries (7). On the other hand, the adolescent 
mother/child relationship provides environmental changes 
since it results in less interaction between mother and child, 
less sensitivity for the needs of the baby, little stimulus to 
development and weak bonding (8). Children born from 
mothers younger than 23 years had the highest prevalence 
of caries and decayed, missing, or filled teeth (dmft) (9). It 
may be assumed that younger mothers are inexperienced in 
caring for their children or dealing with difficult children (9).

The literature has emphasized the need for studies 
beginning from the earliest possible age in order to 
provide information regarding the promotion of infant 
oral health, and the identification of infants and toddlers 
who are at risk for the development of childhood caries. 
This target population may benefit from specific and cost-
effective preventive measures, especially in disadvantaged 
communities (10). According to the Global Burden of 
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Oral Disease, untreated caries in primary teeth is highly 
prevalent, affecting 9% of the world population (11). Dental 
caries in primary teeth is the main cause of dental pain in 
childhood. Caries and pain provoke dental fear, leading to 
the avoidance of dental treatment and consequently poor 
oral health, which can negatively influence the quality of 
life in children and parents (12). 

Therefore, this study aimed to determine the influence 
of the maternal-related factors of young mothers on the 
early childhood caries of their offspring. Specifically, the 
study sought to determine whether maternal factors 
(educational level, living with a partner, occupation, family 
income and oral health conditions) could predict the 
occurrence of dental caries in their children. 

Material and Methods
Study Design and Population

This cross-sectional study was conducted in Pelotas, 
southern Brazil and was nested in a cohort of pregnant 
adolescent women. Individuals were recruited from the 
public health care system (Brazilian National Unified Health 
System - SUS). During the prenatal visits, pregnant women 
aged 11 to 19 years, from the 47 basic health care units 
and 3 outpatient centers, comprising 95% of the follow-up 
provided by SUS, were invited to participate in the study.

The enrolment of study participants occurred between 
October 2009 and March 2011. The sample size was 
calculated based on the aim of a major study: to detect the 
prevalence of mood disorders in the population of pregnant 
adolescents, and used the STATCALC tool of the Epi-Info 
software (Center for Diseases Control and Prevention, 
Atlanta, GA, USA). A sample size of 758 was needed in order 
to assess the prevalence of suicidal behavior estimated 
at 15% with a confidence level of 95%, a power of 80% 
and an estimated risk of 1.55. Adding 15% to account for 
attrition, was attained a sample size of 871 participants. 
In 2012, when the children reached 2 years of age, clinical 
dental examinations of both mothers and children were 
conducted. From 871 mother-child dyads, the minimum 
sample size required for the detection of caries in children 
was 320. This considered a relative risk of 2, confidence 
level of 95%, power of 80% and prevalence of dental caries 
at 63% in children aged 3 years with adolescent mothers 
(9). In order to account for attrition, 15% was added to 
the sample, with 368 mother-child dyads required as the 
minimum sample size. 

Data Collection
The fieldwork team was composed by 5 graduate 

students from the Federal University of Pelotas (UFPel) that 
acted as examiners and 5 undergraduate students with 
healthcare backgrounds that conducted the interviews. 

The examiners and interviewers were trained and calibrated 
according to a previously described methodology (13). 
Inter-examiner reliabilities were calculated by weighted 
kappa test; the lowest value was 0.82 for dental caries in 
mothers and 0.85 in children. 

When the children were aged 24-42 months, a new 
wave of the cohort was conducted, which consisted of a 
questionnaire for mothers and a clinical examination for 
both mothers and children. 

The questionnaire collected information regarding 
personal data, socioeconomic profile, family income and 
the educational level of mothers. For maternal education, 
the number of years that participants attended school was 
considered and dichotomized into ≤8 years (elementary 
school) and >8 years (high school or college). Family 
income was collected based on Brazilian minimum wages 
and divided into tertiles. The presence or absence of a 
parental partner and employment status were also among 
the considered factors.  

Clinical examinations were performed using oral clinical 
mirrors, Community Periodontal Index (CPI) probes and 
sterile gauze. All biosecurity standards were rigorously 
followed. Children were seated on a chair facing away from 
the examiner and reclining to rest her or his head on the 
examiner’s lap. Mothers were asked to sit comfortably on 
a chair and recline their head so that the oral cavity was 
clearly visible to the examiner.

Maternal gingival bleeding was assessed by running a 
periodontal probe along the cervical margins on 4 surfaces 
of 10 teeth (17, 16, 11, 26, 27, 37, 36, 31, 46 and 47); the 
number of teeth with bleeding was determined and divided 
by the surface number. The sum was divided into tertiles; 
the first tertile was designated to lower gingival bleeding. 
The assessment of maternal caries was performed using 
different components of the DMFT index, each component 
was dichotomized (decayed, missing or filled) as yes or no. 
The presence of dental caries was dichotomized by yes 
(DMFT>0) or no. 

In children, the number of decayed, missing/extracted 
and filled primary teeth (dmft) index was recorded 
according to the WHO criteria (14). Teeth lost as a result of 
trauma or exfoliation were excluded from the calculation. 
The prevalence of early childhood caries was defined when 
a child presented at least one decayed, extracted, or filled 
tooth due to caries (dmft>0). The dmft mean was used to 
determine disease severity. 

Statistical Methods
The software STATA 12.0 (StataCorp, College Station, 

TX, USA) was used for the analyses. Associations between 
variables were tested by the chi-square test. In the 
multivariate analysis, Poisson regression with robust 
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variance was used to estimate the prevalence ratio and 
95% confidence intervals (CI) for the outcome of dental 
caries. For the outcome related to the severity of caries, 
risk ratio and 95% CI were determined. The analyses were 
performed to identify the maternal risk factors that may 
influence the occurrence and severity of dental 
caries in their children.

The selection of variables in the final model 
was performed using a backward stepwise 
method. To be included in the model, variables 
should present a p-value ≤0.25. 

Ethics
The study was approved by the Ethics 

in Research Committee of the Universidade 
Federal de Pelotas, protocol number 194/2011, 
following the Resolution 466/12 of the 
CNS or Statements of Helsinki declaration. 
The parents of each child provided written 
informed consent prior to inclusion in the 
study. Children and mothers diagnosed with 
caries were referred for treatment. 

Results
The initial sample of adolescent pregnant 

women was 871; in this assessment, were 
evaluated 538 mother-child dyads, which 
represented 61.8% of the response rate. The 
maternal age ranged from 15 to 23 years with 
a median age of 20.20 years (SD 2.04). The age 
of the children ranged from 24 to 42 months 
(mean=29.9 months, SD 6.8). The prevalence 
of caries (DMFT>0) in mothers was 74.4%, 
while 15.1% of their children had at least one 
decayed tooth (dmft>0).

The results of the bivariate analysis are 
shown in Table 1. The caries prevalence was 
greater in children born to mothers without 
a partner. Family income, maternal education 
level and maternal occupation were not 
associated with the prevalence of caries 
in children. Occurrence of maternal caries 
(DMFT>0) presented a borderline association 
with the occurrence of caries in children. 
Mothers presenting decayed teeth had children 
with a higher degree of caries. The components 
M (missing) and F (filled) were not associated 
with the outcome. Mothers presenting higher 
gingival bleeding showed an association with 
the prevalence of caries in their children. 

The results from the robust and adjusted 
multivariate Poisson regression analysis for 

the independent variables and the outcome are shown in 
Table 2. The unadjusted analysis of mothers living without a 
partner [PR=1.57 (95% CI: 1.05-2.35)], mothers presenting 
decayed teeth [PR=2.10 (95% CI: 1.33-3.33)] and mothers 
from the second [PR=2.34 (95% CI: 1.33-4.13)] and highest 

Table 1. Association between childhood caries experience and maternal and family 
socioeconomic status, demographic status and maternal and child oral health 
variables, in a sample of teenagers mothers in Pelotas, RS, Brazil. 2012

Variable/Category
Childhood caries experience [dmfs>0, n (%)]

Yes No Total p value

Total 81 (15.07) 457 (84.93) 538

Maternal occupation 0.830

No 53 (15.41) 291 (84.59) 344 (63.59)

Yes 29 (14.72) 168 (85.28) 197 (36.41)

Living with a partner 0.027

Yes 35 (12.03) 256 (87.97) 291 (53.89)

No 47 (18.88) 202 (81.12) 249 (46.11)

Family income 0.107

1st tertile 29 (16.02) 152 (83.98) 181 (34.60)

2nd tertile 30 (17.54) 141 (82.06) 171 (32.70)

3rd tertile 17 (9.94) 152 (90.06) 171 (32.70)

Mother’s education level (yrs) 0.346

≤8 42 (16.54) 212 (83.46) 254 (47.04)

>8 39 (13.64) 247 (86.36) 286 (52.96)

Mother’s caries experience 0.056

DMFT>0 68 (16.79) 337 (83.21) 405 (74.45)

DMFT=0 14 (10.07) 125 (89.93) 139 (25.55)

Mother’s Decayed Teeth 0.001

Yes 60 (19.54) 247 (80.46) 307 (56.43)

No 22 (9.28) 215 (90.72) 237 (43.57)

Mother’s Missing Teeth 0.816

Yes 25 (15.63) 135 (84.38) 160 (29.41)

No 57 (14.84) 327 (85.16) 384 (70.59)

Mother’s Filled Teeth 0.437

Yes 48 (16.16) 249 (83.84) 297 (54.60)

No 34 (13.77) 213 (86.23) 247 (45.40)

Mother’s gingival bleeding 0.003

1st tertile 16 (8.12) 181 (91.88) 197 (36.21)

2nd tertile 32 (19.05) 136 (80.95) 168 (30.88)

3rd tertile 34 (18.99) 145 (81.01) 179 (36.90)

Chi-square test.
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tertile of gingival bleeding [PR=2.34 (95%CI: 1.34-4.09)] 
showed a significant association with a higher prevalence 
of early childhood caries. After the adjustment for 
confounding variables, children born to mothers presenting 
decayed teeth [PR=1.79 (95% CI: 1.11-2.90)], and those in 
the second [PR=2.10 (95% CI: 1.18-3.73)] and the highest 
tertile of gingival bleeding [PR= 1.81 (95% CI: 1.02-3.21)] 

presented greater prevalence of dental caries.
Table 3 shows factors related to the severity of caries 

after a multivariate analysis. In the crude analysis, family 
income, maternal caries and gingival bleeding were 
associated with higher dmft means in the children. After 
adjustments, children born to mothers presenting caries 
(DMFT>0) [RR=2.20 (95% CI: 2.05-4.66)] presented an 

increased severity of disease 
(p=0.039). In addition, significant 
associations (p=0.014) were found 
in the 3rd tertile of family income 
[RR 0.40 (95% CI: 0.19-0.84).

Discussion
The obta ined f ind ings 

demonstrated that the presence 
of decayed teeth in mothers was 
associated with the occurrence of 
caries in their children. This agrees 
with previous reports observing 
that mothers presenting high 
levels of untreated caries were 
more likely to have children with 
increased incidence of caries, 
regardless of poverty status (6). 

The importance of maternal 
factors from young mothers on 
early childhood caries of their 
offspring should be considered 
in the development of oral health 
promotion programs. Mother’s 
oral health was associated with 
childhood dental caries. This 
relationship may have operated by 
oral hygiene behaviors. Mothers 
failing to have self-care will not 
take care of their children’s oral 
health. 

The prevalence of caries in 
the preschool student sample was 
15.1%, corroborating previous 
study that described high rates of 
caries in the primary dentition of 
children under 5 years of age (15). 
In a survey of Brazilian 5-year-
olds conducted in 2010, 53.4% of 
children had at least one decayed 
primary tooth (16). Currently, 
especially in developing countries, 
a significant proportion of infants 
and preschool aged children are 
affected by dental disease with a 

Table 2. Crude (c) and Adjusted (a) Prevalence Ratios (PR) for Maternal Independent Variables and 
Child Caries Experience in a sample of teenagers mothers in Pelotas, RS, Brazil, 2012

Variable/Category
Childhood caries experience [dmfs>0, n (%)]

PRC CI 95%  p value PRA CI 95% p value

Maternal Occupation 0.831 --

Yes 1

No 1.05 0.69-1.59

Living with a partner 0.029 0.144

Yes 1 1

No 1.57 1.05 -2.35 1.36 0.90-2.04

Family income 0.095 0.098

1st tertile 1 1

2nd tertile 1.09 0.69-1.74 1.04 0.66-1.67

3rd tertile 0.62 0.35-1.09 0.63 0.36-1.09

Mother’s education level (yrs) 0.347 --

>8 1

≤8 1.21 0.81-1.81

Mother’s caries experience 0.065 0.257

No 1 1

Yes 1.67 0.87-2.97 1.41 0.78-2.57

Mother’s decayed teeth 0.001 0.017

DMFT=0 1 1

DMFT>0 2.10 1.33-3.33 1.79 1.11-2.90

Mother’s Missing Teeth 0.175 --

No 1

Yes 1.40 0.86-2.30

Mother’s filled teeth 0.438 --

No 1

Yes 1.17 0.78-1.76

Mother’s gingival bleeding 0.002 0.045

1st tertile 1 1

2nd tertile 1.09 0.69-1.74 1.04 0.66-1.67

3rd tertile 0.62 0.35-1.09 0.63 0.36-1.09

Variables that presented a p value ≥ 0.25 were not included in the final model after the adjustment; 
PR=Prevalence ratio; CI = Confidence interval; C = Crude analysis; A = Adjusted analysis
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strong polarization; this includes Brazilian children (17). 
Furthermore, the prevalence of early childhood caries 
(ECC) is greatest among the most disadvantaged groups 
in society, specifically racial or ethnic minorities and the 
poor (18). In fact, in the present study mothers with lower 
familial income were also associated with higher disease 
severity in their offspring. 

The overall results of this study showed a positive 
association between maternal oral clinical variables 
(decayed teeth and gingivitis) and the occurrence of caries 
in their children.

The relationship between mothers with high levels of 
gingivitis and their children with high rates of dental caries 
may be explained. Gingivitis (gingival bleeding) is used as 
an oral hygiene indicator; where there are higher levels of 
gingival bleeding, it may indicate poor oral hygiene habits 
in those individuals (19). Mothers are generally responsible 

for the implementation of oral health behaviors in their 
children. If mothers exhibit deficient habits, it is plausible 
that their children will also exhibit unfavorable oral health 
habits and consequently, a higher level of dental caries 
may be expected (12). In addition, negative oral health 
behavior in mothers may produce impairment in the oral 
health condition of children. This may lead them to avoid 
dental treatment. Furthermore, maternal patterns of 
dental attendance may be related to those adopted in their 
children. The avoidance of dental treatment by mothers 
creates a worse scenario for their children´s oral health 
(20). Indeed, a recent study observed that maternal oral 
health practices from mothers were associated to children’s 
caries prevalence and also that mothers could accurately 
evaluate their children’s oral health (21). 

In reference to socio-economical factors, children from 
mothers located in the higher tertile of family income had 

a decreased severity of dental caries 
(lower dfmt index). The relationship 
between socioeconomic factors and 
oral health status has been well 
established in the literature. Indeed, 
some studies have already shown 
an association between the lower 
socioeconomic status of mothers 
and the higher prevalence of caries 
in their children (22). The present 
study found a lack of association 
between maternal education and 
the occurrence of dental caries in 
children. Higher socioeconomic 
status was considered a protective 
factor; mothers with a greater 
socioeconomic standing had children 
with a decreased occurrence of dental 
caries. It is important to highlight some 
important details in relation to the 
study sample. All mothers had a similar 
age (adolescent), presented similar 
educational experience, and since 
they utilized the Public Health System 
for prenatal care, they shared similar 
low socioeconomic backgrounds. In 
addition, it is important to emphasize 
that this cohort was composed of 
adolescent women; therefore, they 
were less likely to have many years 
of education. In fact, few had the 
potential to complete high school 
or attend college at university level. 
Therefore, the similarities in relation 
to low socioeconomic backgrounds 

Table 3. Crude (c) and Adjusted (a) Prevalence Ratios (PR) for Maternal Independent Variables 
and Child Caries Severity in a sample of teenagers mothers in Pelotas, RS, Brazil, 2012

Variable/Category
Childhood caries severity [dmfs]

RRC 95% CI p value RRA 95% CI p value

Maternal occupation 0.541 --

 Yes 1

 No 1.21 0.65-2.25

Living with a partner* 0.213 --

 Yes 1

 No 1.43 0.81-2.50

Family income* 0.019 0.014

 1st Tertile 1 1

 2nd Tertile 1.17 0.62-2.22 1.08 0.58-2.06

 3rd Tertile 0.39 0.18-0.84 0.40 0.19-0.84

Mother’s education level (yrs) 0.540 --

 >8 1

 ≤8 1.19 0.68-2.09

DMFT 0.006 0.039

 No 1 1

 Yes 2.53 1.31-4.88 2.20 2.05-4.66

Mother’s gingival bleeding* 0.001 0.121

 1st Tertile 1 1

 2nd Tertile 2.59 1.28-5.22 2.19 1.04-4.60

 3rd Tertile 2.58 1.25-5.32 1.90 0.83-4.38

Variables that presented a P-value ≥ 0.25 were not included in the final model after the 
adjustment; PR=Prevalence ratio; CI = Confidence interval; C = Crude analysis; A = Adjusted 
analysis
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and lower education levels among the mothers may make 
it difficult to detect the influence of these variables in the 
prevalence of caries in their children. Mothers from high 
socioeconomic levels treated in private practice were not 
included, meaning that the cohort was not a population-
based study. However, in this low socioeconomic sample, 
the mothers from the wealthier tertile had a decreased 
likelihood of presenting offspring with a high level of 
caries. Children from low socioeconomic status are likely 
to have more ECC at the preschool age (24). 

The similarity of low socioeconomic status in this sample 
of adolescent mothers may be considered a limitation of 
this study, since it could impair the observation of potential 
associations. Another limitation of this study was the use of 
cross-sectional data, which is difficult for the establishment 
of temporal relationships. Important strengths of the 
present study were the elegant methodological design, 
the appropriate statistical analysis and the large sample 
size of mother-child dyads, which ensured the power of 
the obtained data.

Public health strategies should emphasize that each 
child receives dental care prior to the age of one year 
in order to implement preventive measures and target 
parents for educational programs. Furthermore, it is now 
recommended that all women receive a comprehensive oral 
health evaluation from prenatal care practitioners during 
pregnancy and be referred for appropriate dental treatment. 
These recommendations will aid in the management of 
significant bacterial and inflammatory conditions, improve 
oral health and function, and reduce the risk of ECC (25). 

In conclusion, this study has shown an association 
between the oral health of mothers and the occurrence 
of dental caries in their children. This relationship may 
have been facilitated by oral hygiene behaviors. The results 
modestly support the hypothesis that mothers who do not 
practice self-care will not engage in the oral health care of 
their children. Findings of this study suggest that the oral 
health of mothers is potentially an important risk factor for 
childhood dental caries; these results should be considered 
for the development of programs that promote oral health.

Resumo
Objetivo deste estudo foi determinar a influência de fatores maternos 
sobre o desenvolvimento de cárie em pré-escolares brasileiros. Este 
estudo transversal foi aninhado em uma coorte de mães adolescentes. 
Esta fase foi realizada quando as crianças estavam com idades entre 24 a 
42 meses. O questionário aplicado às mães adolescentes incluiu variáveis 
demográficas, socioeconômicas e a escolaridade materna. Os exames 
clínicos foram realizados nas mães e em seus filhos. O exame clínico 
das mães avaliou dentes cariados, perdidos e restaurados na dentição 
permanente (CPOD) e condição gengival; o exame clínico dos filhos avaliou 
dentes cariados, perdidos e restaurados na dentição decídua (ceo-d). 
Regressão de Poisson com variância robusta foi utilizada para estimar a 
razão de prevalência, risco relativo e os intervalos de confiança de 95%. 
Os dados também foram utilizados para identificar os fatores de risco 

maternos associados com o desfecho (prevalência e severidade da cárie na 
infância). No total, foram avaliados 538 díades mãe-criança; a prevalência 
de cárie precoce na infância foi de 15,1% e a cárie materna ocorreu em 
74,4%. Após ajuste, as crianças que apresentaram uma maior incidência 
de cárie dentária eram filhas de mães de baixo nível socioeconômico, 
que apresentam mais dentes cariados e mais sangramento gengival. Os 
resultados deste estudo sugerem que a saúde bucal das mães é um fator 
de risco potencialmente importante para o desenvolvimento da cárie 
da primeira infância. Gestores de saúde pública devem considerar esta 
informação ao planejar intervenções, a fim de prevenir a ocorrência de 
cárie da primeira infância.
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