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Abstract
Objective. The aim of this study was to assess the educational effect of the Comprehenisve
Oral Health Plan for Pregnant Women implemented at CESFAM (Family Health Center) in the Municipality of Lo Barnechea, Chile, since 2010, on the oral health of their
children at 2 years of age. Materials and methods. Descriptive, observational and cross-sectional study. Information from 129 children attending their first dental care appointment
was analyzed. The presence of poor dental habits, tooth decay and cariogenic risk level was
determined. The sample was analyzed according to independent variables: mothers who
had been discharged from the Comprehensive Oral Health Plan, mothers who had not
participated in the plan and a subgroup of the first one where mothers had a mother-child
dental check-up when the infant turned 6 months. Results. There were no significant differences regarding the presence of decay or poor habits in the groups studied. There was a
significant association between the mothers who had been discharged from the Comprehensive Oral Health Plan and lower daily consumption (p <0.005) of sugary foods. The
group that had been discharged from the Comprehensive Oral Health Plan and had had
a mother child check-up when the infant was 6 months old had a high significant association with low cariogenic risk (p <0.005). Conclusion. No significant differences between
the groups were found in most of the variables studied. This proves that the Comprehensive Oral Health Plan for Pregnant Woman implemented in CESFAM, Municipality of
Lo Barnechea, Chile, does not have the expected effect regarding the improvement of the
children’s oral health at 2 years of age.
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Introduction
Poor dental habits that cause oral caries and
dentoskeletal deformities can be prevented by
educating the population. Pregnant women
have shown to be more sensitive and highly motivated to learn about their health and
the health of their child (1-4). Furthermore,
the oral health of the mother will influence
their children’s risk of developing early dental
caries due to the transmission of cariogenic
bacteria, as well as behaviors that favor the
development of oral diseases (5-12).
Maternal oral health care has always been a
priority for the Chilean Ministry of Health
(MINSAL). Primary Health Care programs
have always promoted dental care for this
particular group and, since July 2010, pregnant women’s comprehensive oral health
is guaranteed, which allows them to access
these services and improves the coverage of
pregnant women receiving comprehensive
oral health care. This health plan allocates
resources so that all pregnant women have
access to proper dental care by a dental surgeon, where measures are taken to educate,
prevent, recover and rehabilitate the expectant mother’s oral health, until the woman has
been given the Comprehensive Discharge,
which is granted once the patient’s oral health
is recovered (13). This plan has a strong educational component which aims to reinforce
knowledge on oral disease risk, so as to prevent it and to promote proper care from the
moment the baby is born. However, the effect
this plan has on the oral health of children is
unknown; in particular the educational effect
on their oral health indicators. The aim of
this study was to assess the educational effect
of the Comprehensive Oral Health Plan for
Pregnant Women on the oral health of their
children at 2 years of age, on the population
registered at CESFAM (Family Health Cen-
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ter) in the Municipality of Lo Barnechea.
Santiago. Chile.

Materials and methods
A descriptive, observational and cross-sectional study was designed (14). The target
population were all the 2-year-olds registered at CESFAM in Lo Barnechea, who had
not yet attended their first dental check-up
(n=234), which, under ministerial ordinance,
should take place at this age (15). Generally,
the child is referred to their first dental visit
after the well-baby check-up performed by a
nurse to all 2-year-olds. In addition to this
scheduling method and in order to increase
the target population, appointments were
scheduled by calling those patients who had
failed to attend the well-baby check-up with
the nurse.
The children who attended with a caregiver
did so voluntarily. A clinical intraoral examination was performed with basic examination equipment, compressed air and light
from the dental equipment. All the exams
were performed by an operator in a period of
two months. The caregiver was interviewed in
order to identify the oral habits in the child’s
daily routine, and this information was used
to fill out the clinical record (Annex 1). They
were handed an informed consent form and,
if they stated they understood the information provided, they were requested to sign
the document (Annex 2). The sample exclusion criteria were the following: children who
had already been admitted to the dental plan
before, children who had not attended with
their mother or primary caregiver (PC), children whose mother or PC had not signed the
informed consent. As a result of this process,
a total of 129 children took part in this study.
The following variables dependent on the
children were set for the purpose of this study:
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deft index (following WHO guidelines, only
carious lesions were recorded as caries) (16),
presence of poor dental habits: use of pacifier
as a distraction, nighttime breastfeeding and
bottle-feeding (based on the Chilean Ministry of Public Health clinical guidelines) (17)
and cariogenic risk level as determined by
the CAT form for 0-5 year-olds (Caries Risk
Assessment Tool) developed by the AAPD
(American Academy of Pediatric Dentistry)
which classifies the patient at a low, moderate or high cariogenic risk depending on the
presence or absence of the 14 variables listed on Annex 2 (18). For the purpose of this
study, 7 of those variables were analyzed as
they were relevant to assess cariogenic risk in
the target population.
Out of the total sample under study, data on
each child were classified into groups based
on the following criteria: 43 children whose
mothers did not take part in the Oral Health
Plan for Pregnant Women and 86 children
whose mothers had been discharged from
this plan. Of these 86, 45 had also attended a mother-child dental check-up. This
check-up, which takes place at CESFAM in
the Municipality of Lo Barnechea, applies to
women who have been discharged from the
plan once the child turns 6 months. Its aim
is to reinforce education and the prevention
of poor dental habits. In addition, among the
independent variables we considered were:
the mother’s educational level, number of
children and socioeconomic level (since Chile
lacks a standardized classification, for the
purpose of this study it will be determined
following the Chilean National Health Fund
criteria: FONASA, which classifies each person into different categories depending on
their income and number of dependent relatives) (19). This study was approved by the
ethics committee of the El Salvador Hospital
on April 15th, 2014 (Annex 3).

Statistical Analysis. The sample’s deft index
was obtained by calculating the mean and
standard deviation of the population that
presented dental caries. The data observed
for the dependent and independent variables were analyzed using the chi-square test
(χ2) in contingency tables to find a correlation between the variables mentioned above
(14). The significance level (asymptotic) was
α≤0.05 for all cases.

Results
Table 1 shows the results for correlation between the independent variable “Discharge
from the Comprehensive Oral Health Plan
for Pregnant Women” and the dependent
variables under study. Out of all the dependent variables analyzed, “Child who consumes
over three sugary snacks/beverages a day”
proved to be highly significant (p<0.005);
which implies that there is a correlation between the above mentioned variables. In particular, it was observed that the subjects who
showed a positive response to the dependent
variable had not been discharged from the
Comprehensive Oral Health Plan for Pregnant Women.
Table 2 shows the results for the correlation
between the independent variable “motherchild check-up” and the dependent variables
under study. Out of all the dependent variables analyzed, “Child who consumes over
three sugary snacks/beverages a day” (p<0.05)
and the variable “cariogenic risk”(p<0.005)
are associated with the variable “Mother-child
check-up”, which implies that there is a correlation between the above mentioned variables. In particular, it was observed that the
subjects who responded positively to the variable “Child who consumes over three sugary
snacks/beverages a day” are associated to a
lack of mother-child check-up and “low car-
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iogenic risk” is associated to the presence
of “mother-child check-up”.
Table 3 shows the results for the correlation
between the independent variable “Mother’s
educational level” and the dependent variables under study. Out of all the dependent
variables analyzed, the “deft” variable was
found to be associated to the independent
variable (p<0.005); this implies that there
is a correlation between the variables under
study. In particular, it was observed that, as

deft increases, the educational level of the
mother decreases.
Table 4 shows the results for the correlation
between the variables “Discharge from the
Comprehensive Oral Health Plan for Pregnant Women” and “Mother’s educational level”. The test was highly significant (p<0.005),
which shows a clear link between a lower educational level and fewer number of discharges
from the Comprehensive Oral Health Plan
for Pregnant Women.

Table 1. Correlation between the variable “Discharge from the Comprehensive Oral
Health Plan for Pregnant Women” and the dependent variables.
Discharge from the Comprehensive Oral Health Plan for Pregnant
Women
(Independent Variable)

Χ2 Value

Gl

Significance

0.

1

0.765

Nighttime breastfeeding

0.118

1

0.731

Nighttime bottle feeding

0.431

1

0.511

Child consumes over three sugary snacks/beverages a day

7.750

1

0.005

Child goes to bed with bottled milk with natural or added sugar

0.789

1

0.374

Child brushes daily with fluoridated toothpaste

0.062

1

0.803

Child has more than one decayed/missing/filled surface

0.165

1

0.684

Child has active stains or enamel defects

0.276

1

0.599

Child has bacterial plaque on teeth

0.845

1

0.358

deft

10.715

9

0.296

Cariogenic Risk

4.442

2

0.108

Pacifier as distraction

Table 2. Correlation between the variable “Discharge from the Comprehensive Oral
Health Plan for Pregnant Women + Mother-child check-up” and the dependent variables.
Discharge from the Comprehensive Oral Health Plan for Pregnant
Women + Mother-child check-up
(Independent Variable)

Χ2 Value

Gl

Significance

Pacifier as distraction

0.877

1

0.349

Nighttime breastfeeding

1.018

1

0.313

Nighttime bottle feeding

0.414

1

0.520

Child consumes over three sugary snacks/beverages a day

4.247

1

0.039

Child goes to bed with bottled milk with natural or added sugar

2.114

1

0.146
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Discharge from the Comprehensive Oral Health Plan for Pregnant
Women + Mother-child check-up
(Independent Variable)

Χ2 Value

Gl

Significance

Child brushes daily with fluoridated toothpaste

2.685

1

0.101

Child has more than one decayed/missing/filled surface

1.098

1

0.295

Child has active stains or enamel defects

0.414

1

0.520

Child has bacterial plaque on teeth

1.703

1

0.192

deft

9.366

9

0.404

Cariogenic Risk

14.573

2

0.001

Table 3. Correlation between the variable “Mother’s educational level” and the dependent variables.
Mother’s Educational Level
(Independent Variable)

Χ2 Value

Gl

Significance

Pacifier as distraction

6.394

1

0.094

Nighttime breastfeeding

3.505

1

0.320

Nighttime bottle feeding

1.446

1

0.695

Child consumes over three sugary snacks/beverages a day

4.929

1

0.177

Child goes to bed with bottled milk with natural or added sugar

0.488

1

0.922

Child brushes daily with fluoridated toothpaste

0.109

1

0.991

Child has more than one decayed/missing/filled surface

7.263

1

0.064

Child has active stains or enamel defects

1.997

1

0.577

Child has bacterial plaque on teeth

2.677

1

0.444

deft

50.707

27

0.004

Cariogenic Risk

3.473

6

0.748

Table 4. Contingency table of the variables “Discharge from the Comprehensive Oral
Health Plan” and “Mother’s educational level”
Basic
Higher technical

Mother’s Educational Level
University

16

21

46

3

86

Expected
25.3
frequency

16.7

41.3

2.7

86.0

Recount

4

16

1

43

Expected
12.7
frequency

8.3

20.7

1.3

43.0

Recount

25

62

4

129

4.0

129.0

Recount
Yes
Discharge Comprehensive
Oral Health Plan
No
Total

Total

Middle

Expected
38.0
frequency

22

38
25.0

62.0

χ2 = 15.401; 3gl; p = 0.002
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Finally, there was no correlation (p>0.05) for
the independent variables “FONASA” and
“Number of children” in any of the results
between the independent and dependent
variables under study.
Out of the total sample of children studied,
based on the deft indicator, 30% show a record of dental caries. Within this percentage,
the damage caused by caries to temporary
teeth was observed to be 1.07 ± 2.24. The
estimated average of the indicator is solely
based on the “caries” component. Regarding
white spots, it was observed that 58.9% of
children had caries. After analyzing the total
sample, it was observed that 88% present a
high cariogenic risk, 7% moderate risk, and
5% low risk.

Discussion
The results of this study show that the educational components of the plan implemented did not achieve the expected outcomes in
2-year-olds at CESFAM in Lo Barnechea.
According to AAPD guidelines, in addition
to educating parents on their children’s oral
health, dental checkups for children should
begin when the first tooth appears and no
later than 12 months of age (20-22). The
main aim of early dental care is to monitor
the development of dentition and occlusion,
and therefore to be able to quickly detect and
manage any problems that may arise (23).
The time between dental check-ups should
normally be 6 months, although this may
vary depending on the individual needs of
each patient (24-27). The risk of developing
a certain disease should be assessed in each
visit, since habits can change very quickly
during childhood (18, 28). This dental care
methodology enables us to constantly reevaluate and reinforce preventionoriented activities, which among other things, contributes
28

to improving parents’ knowledge on the matter (29). A long-term study (30) was carried
out in Germany, where they examined, educated and treated, if necessary, women and
their children from pregnancy until the child’s
third birthday every six months, and every 12
months until the child’s sixth birthday. When
they were assessed at age 13 to 14, a significant reduction in caries incidence and severity was found, compared to the control group,
which was formed by a group of randomly
chosen adolescents of the same age. It was
observed that, within the group under study,
89.7% did not have caries, with an average
DMFT of 0.55 ± 1.0 and, within the control group, only 56.7% had no caries, with
a DMFT of 1.5 ± 1.5 (p <0.05). In Chile,
Gómez et al. (31) studied the effectiveness
of a prevention plan targeting mothers and
children since the fourth month of pregnancy
until the child’s sixth birthday, with monitoring conducted every six months. At ten years
of age, 70% of the children who had participated in the prevention plan were caries-free,
while only 33% of the children in the control
group were caries-free. The average DMFT
of the children under study was 0.51 ± 0.93
and 1.57 ± 1.38 for the control group. This
proves, just as Meyer et al. did, the effectiveness of an educational and prevention plan
that targets mothers and children from pregnancy and with check-ups every six months:
it not only reduces the incidence and severity
of decay, but the benefits can also be observed
six years after the plan was completed.
Chile’s current public health system ensures
comprehensive dental care for pregnant
women, which aims to, among other things,
provide the child with a favorable environment for his/her oral health. Furthermore,
the child’s first mandatory dental check-up is
at the age of two and then at four for preschoolers. At this point the dentist will implement treatment, educational and prevention
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measures, depending on the dental resources
available to the municipality (15). The lack
of correlation between the variables under
study could be explained by the fact that the
current prevention and educational plan is
only implemented at the prenatal stage, and a
period of two years goes by from implementation to assessment. During this time, there
is no reinforcement of the education, prevention and motivation needed to maintain
healthy dental habits, which would in turn,
improve preschoolers’ oral health. Probably,
the high caries incidence and deft index increase among the population of 2-year-olds
compared to the study conducted in the Metropolitan Region in the year 2007 (32) can
be explained due to a lack of monitoring by
a dental care professional. Furthermore, 88%
of the sample has a high cariogenic risk level, which shows a strong likelihood of future
caries damage. To achieve results that are similar to those of Meyer et al. and Gómez et al.,
there should be an oral health policy in place
that implemented monitoring every 6 or 12
months.
It is worth noting the correlation between a
low cariogenic risk and mother-child checkups, which reinforces the importance of the
information provided during pregnancy to
reduce caries incidence in preschool children
(30-34). The Comprehensive Oral Health
Plan for Pregnant Women does not cover the
mother-child check-up, therefore it is not
universal, since it is not publicly funded, but
rather implemented at CESFAM in Lo Barnechea with the municipality´s own financial
resources, which are higher than the average
available to other municipalities.
Among the positive features of the Comprehensive Oral Health Plan for Pregnant Women, we can mention the correlation with the
variable “child consumes over three sugary
snacks/beverages a day”, since the educational measures implemented as part of the pro-

gram allowed for a healthier diet with lower
cariogenic level compared to that of children
whose mothers did not participate in the plan.
This would help reduce the damage caused
by cariogenic bacteria. However, this variable
alone is insufficient to have an impact on the
child´s overall cariogenic risk.
The results obtained have limitations: a) they
can be biased as the sample is not random.
Children whose mothers attended CESFAM
voluntarily were studied; b) the work was
done in the Municipality of Lo Barnechea
and it is not possible to generalize these results to all the services implementing the oral
health plan; c) please note that, just as in any
other survey, participants may have felt compelled to provide socially acceptable answers
(35, 36), and d) the fact that daily sugar consumption was obtained by means of a questionnaire rather than a food diary could have
led respondents to omit some hidden sources
of sugar (37).
In order to reduce the prevalence of poor
dental habits, cariogenic risk level and caries
incidence, the educational and prevention
measures delivered to the population should
be reinforced and reformulated so as to have a
greater impact on pregnant women and thus
positively affect their children’s oral health.
An updated epidemiological study of Chile’s
preschool population and household dental
habits would help strengthen the efforts to
promote oral health.

Conclusions
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Annex 1
Clinical Record

Date........

Patient....................................................................... Social Security number..........................
DOB............................................... Age......years....months. Child number.............................
Name
Mother......................................................................
Mother’s Social Security number............................
Contact telephone
number........................................................................
Family information
Occupation
Mother.......................................................................
Father..........................................................................
School/daycare............................................................
Address.................................................................................................................................
Mother’s educational level. Basic: 1 Middle: 2 Higher technical: 3 University: 4
Fonasa Range A

B

C		

D		

Mother was part of the comprehensive oral health plan for pregnant women and was discharged. Yes: 1 / no: 2
Mother attended her mother-child check-up. Yes: 1 / no:2
Number of children primipara: 1 2- 3 children: 2 4+: 3
Presence of poor oral habits
Poor habit

Yes: 1 No: 2

Pacifier as distraction
Nighttime breastfeeding
Nighttime bottle feeding

deft index
Decayed………..

Filled......... Extraction indication........teeth.......deft:
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Caries Risk Assessment Form for children aged 0-5
Factors

High Risk

Moderate Risk

Low Risk

Biological
Mother/primary caregiver with active caries

Yes

Parents/caregiver of low socioeconomic status

Yes

Child consumes over three sugary snacks/beverages a day

Yes

Child goes to bed with bottled milk with natural or added
sugar

Yes

Child needs special medical care

Yes

Child is a newly arrived immigrant

Yes

Protectors
Child is given optimally fluoridated water or fluoride
supplements

Yes

Child brushes daily with fluoridated toothpaste

Yes

Child is given topical fluoride administered by a professional

Yes

Child undergoes regular and close dental care provided by a
professional

Yes

Clinical evaluation
Child has more than 1 decayed/missing/filled surface

Yes

Child has white active stains or enamel defects

Yes

Child has high S. Mutans levels

Yes
Yes

Child has bacterial plaque on teeth
Cariogenic risk assessment High: 1

Moderate: 2

Low: 3

Consuelo Riadi Cornejo: consueloriadi@yahoo.es
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