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Maternal care influence on children’s
caries prevalence in southern Brazil

Abstract: This study aimed to investigate the influence of specific
maternal-factors on caries prevalence in offspring. This cross sectional study
was conducted in Pelotas, Brazil nested in a cohort of adolescent mothers
with children aged 24-42 months. A questionnaire was administered
to collect information in relationship to socio-economic, demographic,
and behavioral maternal variables. The outcome (children’s dental caries
prevalence - dmfs > 0) was collected from clinical examinations. Bivariate
and multivariate analyses were conducted. A total of 538 mother/child
dyads were evaluated and 15.1% of the children exhibited caries. Adjusted
multivariate analysis showed children from mothers living without
partners (p < 0.027) had more caries than those living with partners.
Maternal perception of a child’s oral health was associated to occurrence
of caries, particularly when mothers classified their child as poor and
these children had a higher level of caries. In addition, mothers accurately
evaluated their child’s teeth when associated with caries occurrence.
Maternal oral health care practices were associated with children’s caries
prevalence. Our results demonstrated mothers accurately evaluated the
oral health of their offspring.
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Introduction

Dental caries remains the main chronic disease in childhood and it
is considered a public health problem.! Approximately 9% of the world’s
population exhibits untreated dental caries in primary teeth.? Childhood
caries is associated with dental pain,® and dental fear,* impacting negatively
in children’s quality of life. The last Brazilian national oral health survey®
showed a small decrease in dental caries prevalence at the age five, and
there is an unequal distribution of the disease, with a low proportion of
children exhibiting high disease levels, particularly those living in poverty.®

Even in those individuals living in unfavorable economic conditions,
caries remains polarized, indicating other factors might be playing a role
in dental caries development.” Aspects related to familial environment and
maternal behavior in relation to oral health have been associated with dental
caries occurence.® Hygiene oral habits, maternal caries experiences, maternal
education levels, access to oral health services, and maternal perception
of children’s oral health are also related to caries prevalence in children.’

The occurrence of adolescent childbirth is a global phenomenon,
most notably in low-income countries. According to the World Health
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Organization (WHO),” annually, more than 14 million
women between the ages of 15 and 19. In Brazil,
39 per 1,000 women aged 10-19 had babies in 2006."
Maternal age was also related to caries development
in children, with mothers younger than age 23
presenting offspring with higher caries prevalence.
Two probable explanations for this finding include
less experience in younger mothers to care for their
children’s oral health needs and/or difficulties and
lack of support younger mothers face in caring for
their children properly.'? Mattila et al.”® showed
adolescent mothers were more prone to have children
with poor oral health.

Therefore, it is necessary to generate scientific
evidence to prevent increased caries prevalence in more
vulnerable demographic groups during childhood. The
objective of this study was to evaluate if specific maternal
characteristics identified in adolescent mothers, including
each mothers assessment of her child’s oral health, could
be associated with caries prevalence in her child.

Methodology

This cross-sectional study was nested in a cohort
of adolescent mothers investigating mental disorders
during pregnancy The present study was conducted
in Pelotas, Southern Brazil, and the study participants,
adolescent mothers aged 11-19, recruited from
receiving pre-natal care from the National Public
Health System (Sisterna Unico de Satide - SUS). Children
were born between 2009 and 2011 and the present
study phase (Oral Health Survey) was performed
when children were aged 24 and 42 months. More
detail of the cohort design could be found elsewhere."

The oral health survey included a questionnaire
interview followed by clinical examination. The outcome,
caries prevalence was obtained during child clinical
evaluation using the dmfs (decayed, missing, filled
surfaces) index, based on WHO guidelines.” The required
sample size was 320 children, considering a relative risk
of 2.95%, of confidence level and 80% power; and 63%
caries prevalence at age 3 in children from adolescent
mothers." Refusals and losses were compensated by
including 15% more children, therefore a total sample
size of 368 children and mother dyads were evaluated.

Caries experience was examined under field
conditions using artificial light by five trained
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and calibrated examiners (Pediatric Dentistry
post-graduates). The mean kappa for caries was
0.83. The outcome was dichotomized at dmfs = 0
and dmfs 21 (presence of one or more caries lesions).

Independent variables were collected using
questionnaires. The following variables were chosen:
(1) maternal education level collected on years of study
and dichotomized on <8 years (elementary school)
and >8 years (middle school or higher); (2) familial income
in Brazilian minimum wages (Brazilian currency) and later
divided into tertiles; (3) marital classification, living or
notliving with a partner; (4) maternal occupation, yes or
no; (5) principal child caregiver, mother or other. All the
above variables were dichotomized, with the exception
of (2), which was divided into tertiles as follows:

Maternal behavior variables and those related to their
care with children oral health were also collected during
the interview: (1) brushing frequency, <1 time per day or
>1 time per day; (2) receive help brushing teeth, no or yes;
(3) maternal percepyion of child’s oral health was collected
based ona Likertscale (very good/good/regular/bad/very
bad) and later dichotomized as two state data, good (very
good or good) and poor (regular, bad, or very bad);
and (@) has the mother ever examined her child’s mouth
(at least once or never).

Data were double typed and analyzed using Stata
12.0 (StataCorp. LP, College Station, USA) statistical
software. The association between independent variables
and the outcome was tested using a Chi-square test.
In the multivariate analysis, a Poisson regression with
robust variation was applied to estimate the prevalence
ratio and the 95% confidence interval. The analysis was
guided by a hierarchical model, with the first level
containing the sociodemographic variables (education
level, family income, having and occupation, and living
with a partner) and the second level contained variables
associated with hygiene and care (brushing frequency,
brushing assistance, principal caregiver, maternal
perception of child’s oral health, mother’s examination
of her child’s mouth). All relationships were adjusted
by the covariables positioned in the same or superior
level. A stepwise backward selection was used and only
variables with p < 0.25 were maintained in the model.
The significant level was set at 0.05
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Mothers participating signed an informed
consent. Children who required dental treatment
were forwarded to the Basic Units or Pediatric
Clinic - Dental School.

Results

From the initial sample of 831 adolescents recruited
during pregnancy, 538 mother/child dyads were
evaluated, with a response rate of 64.6%. Mean maternal
age was 20.1, more than one-half (54%; n = 291) lived
with a partner and 63.5% (n = 340) had occupation

when interviewed. Mean child age was 31 months.
Results indicated 15.1% of children showed evidence
of previous dental caries. When caries experience was
stratified we could observe that 11.4% up to 31 months
old had already experienced dental caries, while 20.2%
of those children over 32 months exhibited caries.
Bivariate analysis between independent variables and
the outcome is shown in Table 1. Caries prevalence
in children was significantly associated with mothers
living without a partner (p = 0.026), maternal negative

Table 1. Association between caries experience in childhood and maternal socioeconomic and demographic characteristics,
hygiene and care of mother in a sample adolescents in the city Pelotas, RS, Brazil, 2015.

Variable/Category
Yes

Total 82 (15.3)
Maternal Occupation

Yes 53 (15.6)

No 29 (14.9)
Living with a partner

Yes 35 (12.1)

No 47 (19.1)
Family income

1st Tertile 29 (16.02)

2nd Tertile 30(17.8)

3th Tertile 17 (10.0¢)
Mother’s education level (yrs)

<8 39 (13.7)

>8 42 (16.8)
Brushing frequency

Less than 1 time a day 51 (62.20)

Brush once a day or more 31 (37.80)
Child receive help to brushing their teeth

No 18 (22.2)

Yes 63 (77.8)
Who is the main caregiver

Mother 71 (16.6)

Other 11 (10.9)
Maternal perception on child“s oral health

Very good / good 44 (9.6)

Fair / poor / very poor 37 (48.0)
Maternal examination of the child’s mouth

At least once 64 (13.3)

Never 17 (31.5)
dmfs: decayed, missing, filled surfaces; *Chi-square (X2) test.

Caries experience in children
dmfs < 1, n (%)

No Total p-value
455 (84.7) 537
0.825
287 (84.4) 340 (63.5)
166 (85.1) 195 (36.5)
0.026*
253 (87.9) 288 (53.9)
199 (80.9) 246 (46.1)
0.106
150 (83.8) 179 (34.6) -
139 (82.2) 169 (32.7) -
152 (89.3) 169 (32.7) .
0.324
245 (86.3) 284 (53.2) -
208 (83.2) 250 (46.8) -
0.070
328 (72.09) 379 (70.6) -
127 (27.91) 158 (29.4)
0.143
71 (15.6) 89 (16.6)
383 (84.4) 446 (83.4) -
0.092
357 (83.4) 428 (79.7)
98 (89.9) 110 (20.3)
<0.001*
415 (90.4) 459 (85.6)
40 (52.0) 77 (14.4)
<0.001*
418 (86.7) 482 (89.9)
37 (68.5) 54 (10.1)
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perception of child’s oral health (p < 0.001), and mother’s
examination of her child’s mouth (p < 0.001).
Multivariate analysis results, following
adjustments, indicated children from mothers living
without a partner exhibited ~60% higher probability
of exhibiting dental caries compared with children
from mothers living with partners [Prevalence Ratio:
PR =1.62 (95%CI 1.04-2.52)] (Table 2). Mothers with
a negative perception of their child’s oral health
showed children with an over four and one half times
[(PR = 4.60 (95%C1 2.94-7.19)] increased probability of
dental caries compared with mothers who positively

evaluated their offspring’s oral health. Children
exhibited more caries [(PR = 1.72 (95%CI 1.00-2.96)]
when mothers had never examined their child’s
mouth. Adjustments were performed for the following
socio-economic variables: (1) mother’s education
level; (2) family income; (3) presence or absence of a
partner; and (4) mother’s occupation outside the home.
Adjustments were performed for the following hygiene
variables: (1) child’s brushing frequency; and (2) adult
assistance brushing child’s teeth. Adjustments were
performed for the following maternal-child care
variables: (1) who is the principal child caregiver;

Table 2. Crude and adjusted analyzes for variables socioeconomic characteristics and maternal demographic, hygiene, care and
caries experience in children in a mother sample adolescents in the city of Pelotas, RS, Brazil, 2015.

Variable/Category

Maternal Occupation

Yes 1

No 1.05
Living with a partner

Yes 1

No 1.57
Family income

1st Tertile 1

2nd Tertile 1.09

3rd Tertile 0.62
Mother’s education level (yrs)

>8 1

<8 1.21
Brushing frequency

Less than 1 time a day 1

Do not brush every day 0.68
Who performs brushing

Child receive help to brushing their teeth

No 1

Yes 0.69
Who is the main caregiver

Mother 1

Other 0.77
Maternal perception on child“s oral health

Very good / good 1

Fair / poor / very poor 5.01
Maternal examination of the child’s mouth

At least once 1

Never 2.37

0.69-1.59 - -
1.05-2.35

0.69-1.74 - 1.04
0.35-1.09

0.81-1.81

0.56-1.06 0.096 0.82
3.24-7.76 <0.001 4.60

1.38-4.05 0.003 1.72

Caries experience in children
dmfs = 1, n (%)
p-value PRA 95%Cl p-value
0.831 -

0.029 - - 0.144

- 1.62 1.04-2.52 0.032*
0.095 - - 0.098

0.66-1.67

- 0.63 0.36-1.09
0.347 -

0.103

0.43-1.07 - - -

0.194 - -

0.41-1.18 - - -

0.59-1.13 0.22

2.94-7.19 <0.001*

) 1 B, )
1.00-2.96 0.05

*Variables that presented a p-value =0.25 were not included in the final model after the adjustment. PR: Prevalence ratio; Cl: Confidence Interval;
C: Crude analysis; A: Adjusted analysis; dmfs: decayed, missing, filled surfaces.
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(2) maternal perception of child’s oral health; and (3)
mother’s examination of her child’s mouth.

Discussion

The overall results of our study demonstrated
specific attributes (e.g. socio-economic) and behavior
(e.g- childcare) of adolescent mothers influenced their
offspring’s oral health. Some factors are already
known to cause dental caries, including the a lack
of oral hygiene and diets high in sucrose are well
known factors leading to dental caries disease.’
However, behavioral variables are likely to play an
important role in caries development, particularly
due to a mother’s influence on her children. In many
countries and under certain socio-economic conditions,
a mother remains the primary caregiver of young
children, and this maternal role establishes children’s
behavior towards oral health, which can influence
children’s caries risk.” A lower level of dental caries
was observed in children when mothers evaluated
their child’s oral health positively; mothers examined
their child’s mouth; and mothers lived with a partner.
Adolescence is a critical period when behaviors are
established for adult life and teenagers are questioning
their future. At this age, adolescents generally exhibit
less care for their own health. Therefore, pregnancy
in an adolescent might result in harmful behavior in
relationship to the teenager’s own health as well as
her offspring’s.!>* This emphasizes the importance of
our study, which investigated the impact of adolescent
pregnancy on a child’s oral health.

The presence of a partner living with the adolescent
mother exhibited a positive impact on children’s oral
health and this might be associated with enhanced
stimulation to perform daily activities in a familial
environment.”® A partner present with a young mother
can help share in the offspring’s care, including
oral hygiene care. The absence of a partner can
compromise maternal mental health, leading to
emotional and behavioral problems for the mother
and often the child, as this acts as a risk factor for
cognitive child development and reduces preventive
health care, including oral hygiene.” The absence of
a partner can contribute to maternal depression,®
which is associated with an increased risk of children

developing dental caries,* since maternal depression
reduces the care dedicated to a child.?

An important inference of our study was the
adolescent mothers’ care of their children’s oral
health was associated with their children’s caries
activity. The strongest effect observed was related to
maternal perception of children’s oral health. When
adolescent mothers reported their children’s oral health
as good/very good, the children exhibited low levels
of dental caries; however when adolescent mothers
evaluated their children’s oral health as poor, children
showed higher levels of caries. Indeed, a recent study
of low income families in Italy showed maternal
perception of a child’s oral health was the only variable
consistently associated with caries prevalence in
children.” Camargo et al.** showed mothers reporting
their children’s oral health as good/very good were
associated with an increased number of visits to
dental services, particularly preventive or routine
appointments. These results demonstrated higher
concerns and knowledge regarding oral health, likely
reflecting more care devoted to their children’s dental
care, leading to decreased chances for these children to
develop dental diseases during childhood. In contrast,
if the mother described her child’s oral health as poor,
it might indicate a lowered concern regarding her
child’s oral health. However, parents who accurately
evaluated their children’s oral health condition might
also more readily understand his or her needs and
search for early treatment.* Maternal perception of
child oral health and dental caries severity” might
represent an easy, fast, effective and low cost approach
to obtain reliable information in planning oral health
public policy. These data are vital when epidemiological
surveys with clinical examinations performed by
dentists are not feasible due to financial limitations
or when locales with available dentists in sufficient
number are unavailable.®

Furthermore, our results showed a positive
association between adolescent mothers who
examined their children’s mouth and lower levels
of dental caries in their children. A mother concerned
with her own oral health would likely take better
care of her child’s oral health,? which would
include the examination of her child’s mouth and
teeth. Such an examination is likely to detect any
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dental problems, leading to an early dentist visit for
preventive or therapeutic measurements. This finding
also emphasizes the importance of professionals
instructing adolescent mothers regarding the
importance of examining their children’s mouth.
Information related to the development of dental
caries and effective prevention methods should be
provided. In this way, mothers can be proactive
participants in promoting their children’s oral health.

It is important to highlight certain particularities
from our study. We included only adolescent mothers
(aged 17-22) and therefore, our opportunity to conduct
a long-term study was limited. All adolescent were
recruited from the National Public Health System
(Sistema Unico de Saiide - SUS). Therefore, our sample
group shared a common low socio-economic profile,
which might be considered a limitation of our study. The
literature provided strong evidence that socioeconomic
status was related to caries occurrence,®?”?#?° and we
were not able to find association with socioeconomic
level and caries occurrence in the present study,
probably because this cohort is not a populational
sample, and the similarity in low schooling and
income could explain the lack of such association.
The cohort examined in the present study was not
representative of the population and the similarity
in minimal education and low income might explain
the absence of association. Our study limitations also
included those inherent to a cross-sectional study
design, which required primary caregivers to provide
retrospective reports on how they administered oral
health preventive care to their child. Moreover, this
study relied on maternal self-reporting data and
therefore risked bias, with mothers reporting socially
desirable behaviors. However, self-reporting data are a
reasonable proxy measurement with predictive validity
for child outcomes. The strengths of our study should
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