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Caries experience in young children 
with congenital heart disease in a 
developing country

Abstract: Oral care is frequently suboptimal in children from develop-
ing countries, especially those suffering from severe systemic diseases. 
The aim of the present study was to analyze the oral epidemiological 
profile of 3-to-5-year-old children with congenital heart disease. Dental 
and medical records of children evaluated at the Dental Service of the 
National Institute of Cardiology, Rio de Janeiro, Brazil, were reviewed. 
Caries experience was reported using the dmft index. Negative behav-
ior towards dental management was recorded. The sample consisted of 
144 children aged 4.41 ± 0.95 years. The mean dmft value was 5.4 ± 4.9, 
and 80.5% had at least one caries lesion. Dmft index was greater in the 
presence of cyanotic cardiac disease and in children with negative behav-
ior. An increase in the “missing” component of the dmft index was also 
found in children using medicine on a daily basis. A higher caries experi-
ence was associated with children whose fathers had only an elementary 
education. In conclusion, children with congenital heart disease had high 
levels of caries experience at a young age. Cyanosis, negative behavior, 
daily use of medicine, one-parent family and the educational level of fa-
thers seem to influence caries experience in children with congenital car-
diac disease.

Descriptors: Child; Heart Defects, Congenital; Dental Caries; 
Dentistry.

Introduction 
Heart disease is one of the most common developmental abnor-

malities among children, occurring in approximately 8 to 10 in 1,000 
births.1 Dental management of children with congenital heart disease 
requires special attention, because of their heightened susceptibility to 
infectious endocarditis, associated with bacteremia induced by invasive 
dental procedures. Furthermore, these patients commonly have devel-
opmental enamel defects that increase caries risk, and often have poor 
oral health.2-4 The latter condition may be largely attributed to cardiac 
disease, whose attention and care may cause oral health to be under-
estimated and not be given due importance.2,4 In addition, the chronic 
administration of liquid medicines sweetened with sucrose may increase 
the incidence of caries and gingivitis in children.2,5 Dental disease may 
lead to dental extractions in young children, possibly requiring general 
anesthesia, thus compounding the problem with additional financial, 
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emotional and physical burdens.6

Hallet et al.2 compared the oral health of chil-
dren suffering from congenital heart disease with 
that of children from healthy controls, and found 
that the incidence of caries lesions was significantly 
higher in the former group. Moreover, parents of 
these children were not often aware of the need to 
prevent dental infections. On the other hand, some 
studies have shown that awareness alone toward the 
importance of good oral health does not necessarily 
lead to appropriate daily oral care.4,7 Franco et al.7 
found a significant increase in the number of per-
manent teeth with untreated caries in children with 
heart disease, compared to controls. They suggested 
that negative behavior regarding dental manage-
ment could at least be partially responsible for the 
difficulty to treat these children.

In a recent study, Balmer et al.8 found no signifi-
cant differences between the oral health of children 
considered at a very high risk for infective endocar-
ditis and healthy children, although the caries scores 
of the study group were high. The proportion of 
children with untreated caries, despite good dental 
awareness and attendance, was of concern. Anoth-
er recent study reported a low caries index and no 
statistical difference when comparing young con-
genital heart disease patients with healthy controls.6 
The data from this study group showed that the test 
group had a reduced oral health-related quality of 
life in some specific domains, including family stress 
and psychological impact on the child.6

Current evidence from animal models suggests 
that bacteremia leading to infective endocarditis 
may be induced by routine situations, such as oral 
hygiene and chewing.9,10 However, Hartzell et al.11 

reported that patients with satisfactory oral health 
(without gingival bleeding) did not show bactere-
mia during toothbrushing. This reinforces the im-
portance of taking preventive measures and giving 
periodic information to patients and their parents 
about the risk of infective endocarditis and the 
need to maintain good oral health. Recommenda-
tions on antibiotic prophylaxis against infective 
endocarditis have changed dramatically over the 
past ten years,9,10,12 and the relationship between a 
patient’s dentition and overall systemic health has 

been studied extensively.13 The inclusion of a preop-
erative dental examination has been used effectively 
in surgical procedures,13 but little data are available 
on the oral health of children with congenital heart 
disease, especially those from a developing country.

The interest in identifying caries-risk individuals 
has increased, moreover because of the heteroge-
neous epidemiological distribution of dental caries.14 
Accordingly, this paper proposed to study the oral 
epidemiological profile of young children from a de-
veloping country, who suffer from congenital heart 
disease, and also to investigate the possible associa-
tions between oral health status and social, medical 
and behavioral variables.

Methodology
The dental and medical records of children aged 

3 to 5 years, with congenital heart disease, evaluat-
ed at the Dental Service of the National Institute of 
Cardiology (Brazil) from December 2000 to March 
2011, were reviewed by a pediatric dentist. The re-
search protocol was approved by local ethics review 
board under number CAAE 0002.0.185.000-07. 
Children were included when medical and dental re-
cords were completely filled out.

The data collected included demographic data 
(age, gender and parent’s age), data on social and 
behavioral variants (parent’s education level, one-
parent family, breastfeeding, behavioral problems 
in dental management, treatment refusal by another 
dentist), medical history (presence of cyanotic car-
diac disease, infective endocarditis prophylaxis in-
dication, daily use of medicine and preoperative sta-
tus), data on parents’ awareness of cardiac disease, 
dental health, and the importance of infective endo-
carditis antibiotic prophylaxis and its purpose. The 
recommendations from the American Heart Asso-
ciation were followed in determining the need for 
endocarditis prophylaxis.9

Oral examination data were collected and the 
caries experience was reported using the World 
Health Organization (WHO) criteria for deciduous 
teeth, i.e. the dmft (the sum of decayed teeth, teeth 
missing because of caries, and filled teeth) index.15 

This information is always collected at the child’s 
first visit to a dental service.
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Table 2 displays parents’ oral-health-related 
behavioral aspects and their awareness of the as-
sociation between oral health and cardiac disease, 
including predisposition to infective endocarditis 
and likelihood of an antibiotic prophylaxis. Table 
3 correlates the mean dmtf index of children with 
congenital heart disease and the educational level of 
their parents, separated into two groups, 
1.	high school/university and 
2.	elementary/no education. 

There was a significant association between a 
higher caries index and a lower educational level of 
fathers.

The type of behavior towards dental manage-
ment was classified according to Frankl’s definition 
(definitely negative, negative, positive, and definitely 
positive).16 For the purpose of this study, definitely 
negative and negative patterns were analyzed to-
gether, and described as negative behavior.

Statistical analysis 
Continuous variables were expressed by 

means ±  standard deviation or median, and by the 
interquartile interval when appropriate, whereas cat-
egorical variables were expressed in percentages and 
with a 95% confidence interval. Student’s t test or the 
chi-square test was used to investigate differences be-
tween the groups. The Mann-Witney test was used in 
the case of abnormal distribution of continuous vari-
ables. The Statistica 8.0 (StatSoft Inc., Tulsa, USA) 
software package was used for all analyses, and a p-
value < 0.05 was considered statistically significant.

Results
One hundred and forty four children were stud-

ied. The mean age was 4.41 ± 0.95 years, and 52.1% 
were boys. Table 1 shows the children’s medical his-
tory. Note that a high proportion of the patients 
were indicated for cardiac surgery, and many were 
considered at a high risk for infective endocarditis.

The age of the patients’ parents was 31.5 ± 7.8 
years for mothers and 33.5 ± 7.7 years for fathers. 
The educational level for mothers was elementary 
school: 52.8%, high school: 37.5%, and university: 
3.5%. For fathers, it was 45.8%, 27.8%, and 0.0%, 
respectively. There is no information on the edu-
cational level of 6.2% of mothers and 26.4% of fa-
thers. The presence of a father in the children’s life 
was observed in 85.4% of the youngsters.

Table 1 - Children’s medical history.

n (%) 95% CI 

Daily use of medicine 	 91	/144 	(63.2) 54.7–70.9

Cyanotic cardiac disease 	 61	/144 	(42.4) 34.3–50.9

Preoperative status 	 135	/144 	(93.7) 88.1–96.9

Risk for infective endocarditis 	 126	/144 	(87.5) 84.2–94.7

CI: confidence interval.

Table 2 - Breastfeeding, dentist’s refusal and awareness of 
dental and cardiac disease.

n (%) 95% CI

Breastfeeding 	119	/144	(82.6%) 75.2–88.2

None or breastfeeding ≤ 6 
months

	 79/	144	(54.9%) 46.0–62.8

Breastfeeding > 6 
months ≤ 1 year

	 32/	144	(22.2%) 16.0–30.2

Breastfeeding > 1 year 	 33/	144	(22.9%) 16.6–31.0

Refusal of dental treatment 
by another dentist 

	 31/	144	(21.5%) 15.3–29.3

Awareness of: 

relation between oral health 
and cardiac disease

	 95/	144	(66.0%) 57.6–73.6

need for antibiotic 
prophylaxis 

	 74/	144	(51.4%) 43.0–59.7

purpose of antibiotic 
prophylaxis 

	 29/	144	(20.1%) 14.1–27.8

CI: confidence interval.

Table 3 - Relationship between mean dmft index and par-
ents’ educational level.

dmft index

Median Q 25 Q 75 p value

Mother

Elementary/no education 5.5 2.0 8.5
0.1782

High school/university 4.0 0.0 8.0

Father

Elementary/no education 6.0 2.0 8.0
0.0341*

High school/university 2.0 0.0 7.5

Q: interquartiles; * Statistically significant.
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Mean dmft score was 5.4 (d  =  4.2; m  =  1.1; 
f = 0.1), and 80.5% of the children had at least one 
caries lesion. Tables 4 and 5 show the relationship 
between caries index and gender, the presence of 
cyanotic cardiac disease, the occurrence of negative 
behavior, use of medicine and dental treatment re-
fusal by another dentist. Dmft index and “decayed” 
component were also greater when there was an 
association with cyanotic cardiac disease, whereas 
dmft index and “decayed” and “missing” compo-
nents were higher in children with a negative behav-
ior. The dmft index and the “decayed” component 
were also higher in children with a history of dental 
treatment refusal by another dentist. Daily use of 
medicine and absence of a father also led to a statis-
tically higher “missing” component.

Discussion
Even though the importance of good oral health 

in preventing bacteremia and infective endocardi-
tis is widely known,9,10,12,17,18 the majority of studies 
with heart disease patients of all ages report that the 
dental health of these subjects is usually poor.2,4,5,7,19

A high caries index was found in the present 
study, in contrast with recent data on the whole Bra-
zilian population, in which a mean dmft value of 
2.43 was found for a 5-year-old population in which 

46.6% were caries free.20 This may be related to the 
high complexity of congenital cardiac disease and 
the greater health demands made by this medical 
condition. Previous studies on the prevalence of den-
tal caries in children with congenital heart disease 
have shown that these children have higher levels of 
untreated caries.2,3,7,8,21 In addition, 21.5% of par-
ents mentioned that they had experienced a dentist’s 
refusal to treat their child.

The literature has shown that socioeconomic 
conditions may influence oral health status.14,22,23 

This may partially explain the elevated caries index 
found in the population of low educational level. In 
the present study, 52.8% of mothers and 45.8% of 
fathers had only elementary education, a factor that 
may contribute to the high caries index. The educa-
tional level of parents was up to 8 years of school 
attendance, meaning no formal education or just el-
ementary school. Our results showed a significant 
association between higher caries index and a lower 
educational level of fathers. Tagliaferro et al.14 found 
a higher risk of high caries index in children whose 
mothers’ educational level consisted of no more than 
8 years of schooling. 

In spite of the evidence supporting the use of hu-
man milk and breastfeeding in preterm infants, bar-
riers to their use appear to persist in infants with 

Use of medicines Presence of father Dentist’s refusal

Yes No p value Yes No p value Yes No p value

dmft index 5.7 5.3 0.689 5.2 7.0 0.106 7.5 4.9 0.0098*

d (decayed) 3.8 4.5 0.257 4.2 4.4 0.875 5.9 3.8 0.0064*

m (missing) 1.7 0.7 0.0419* 0.8 2.5 0.007* 1.45 0.99 0.3946

f (filled) 0.2 0.03 0.108 0.09 0.14 0.721 0.06 0.1 0.7451

* Statistically significant.

Gender Cyanosis Negative behavior 

F M p value Yes No p value Yes No p value

dmft index 5.5 5.4 0.857 6.6 4.6 0.015* 7.3 3.8  < 0.0001*

d (decayed) 3.9 4.6 0.292 5.2 3.6 0.016* 5.1 3.5 0.0121*

m (missing) 1.5 0.7 0.053 1.4 0.8 0.194 2.1 0.2  < 0.0001*

f (filled) 0.08 0.1 0.852 0.0 0.2 0.187 0.1 0.09 0.938

* Statistically significant.

Table 4 - Relationship between 
caries index and gender, cyanosis 

and negative behavior. 

Table 5 - Relationship between 
caries index and use of medicines, 

presence of father and dentist’s 
treatment refusal.
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critical cardiac disease. Breastfed infants do not ex-
perience periods of oxygen desaturation, and have 
many others benefits.24 Unfortunately, 54.9% of the 
children in our study had not been breast-fed, or 
else their breastfeeding had been interrupted before 
six months of age. 

Although 51.4% of our study children’s parents 
knew the importance of antibiotic prophylaxis, only 
20.1% understood its purpose. Balmer et al.21 found 
a similar frequency (64%) of parent awareness of the 
relationship between oral health and infective endo-
carditis. The present study found this frequency to 
be 66%. Understanding the many processes involved 
in an illness is essential for motivating a change in 
habits. In this sense, our population is still far from 
fully comprehending the importance of oral health 
in patients with congenital heart disease. Fonseca 
et al. concluded that the most significant barrier to 
good oral health is often the lack of knowledge.6

The population comprising our study was es-
sentially a surgical group, reflecting our hospital’s 
profile (tertiary care, reference cardiology hospital). 
This aspect could also have contributed to the pro-
cess of caries development, since the complexity of 
the underlying cardiac disease may lead parents to 
underestimate the importance of oral hygiene.2,4

Interestingly, children with cyanotic cardiac 
disease showed a statistically higher caries index, 
in comparison to those with acyanotic conditions. 
This could indicate an additional variable in car-
ies pathophysiology, since adequate blood flow is 
an important aspect of host defense. On the other 
hand, this could only reflect a negative behavior 
regarding toothbrushing, or invasive dental proce-
dures resulting from a more complex cardiac con-
dition.4,6,8 Unfortunately, most of the children are 
taken to the dentist when oral disease has already 
reached a critical point.

There was also a statistically significant asso-
ciation between caries index (dmft and “decayed” 
component) and negative behavior. This may be fol-
lowed by distressing experiences, such as multiple 
extractions, leading to a continuum of unpleasant 
feelings that may adversely affect oral care8 and 

quality of life.6

The presence of a father seems to have an im-
portant role in children’s oral health, insofar as the 
study found an association between the “missing” 
component of the caries index and the absence of 
a father in their lives. In reviewing the literature on 
the health of children from a one-parent family, the 
authors of this study found that one-parent children 
may suffer more from illnesses than children from 
two-parent families. One-parent families more fre-
quently come from lower social classes and suffer fi-
nancial hardship. Accordingly, it has been suggested 
that the children from these families receive a lower 
standard of care than two-parent children.25 Plutzer 
and Keirse26 found that two-year-old children living 
in one-parent families are twice as likely to experi-
ence early childhood caries than children from two-
parent families.

The association between the “missing” compo-
nent of dmft and the chronic use of medicines is in 
agreement with previous studies.2,5 The use of sucrose 
as a sweetening agent in liquid medicines, particu-
larly in pediatric practice, could explain this finding.

Our overall results show the severity of the oral 
health problem in children suffering from cardiac 
disease in a developing country, and underscore the 
importance of educating parents about the impor-
tance of good oral health.

The authors would like to highlight some limita-
tions to this study. The first is its observational de-
sign that does not allow inferences based on causal-
ity. Another limitation is its single-institution study 
design that does not allow extrapolation to other 
populations.

Conclusion
Children with congenital heart disease have 

poor oral health at a very young age. The educa-
tional level of fathers, cyanosis, negative behavior, 
use of daily medicine and a one-parent family seem 
to influence the caries experience in children with 
congenital cardiac disease. Education on the im-
portance of dental care is essential to improve oral 
health in the patients suffering from cardiac disease.
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