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ABSTRACT

Objective: The aim of this study was to determine
the association between clinical manifestations of
sickle cell anemia (including hospitalization and
pain crisis) and dental caries in children in Bahia.
Material and Methods: The study design was cross-
sectional, and the population included children aged
from 6 to 96 months from August 2007 to July 2008
(N = 686). Interviews were performed to identify
the sociodemographic profiles of the participants,
and oral examinations were conducted by three
examiners who were previously trained and calibrated
to identify the presence of dental caries according to
World Health Organization (WHO) criteria. Logistic
regression analysis was performed for confirmatory
analysis and estimation of confidence intervals
(CIs). Results: The results showed that pain crises
and hospitalizations were positively associated with
caries (crude odds ratio (OR) = 2.11 and adjusted
OR = 1.24; crude OR = 2.50 and adjusted OR =
1.46, respectively), but these associations were not
statistically significant. Conclusion: The severity of
the sickle cell condition alone was not sufficient to
aggravate the prevalence of caries; thus, there are
no major differences in caries prevalence between
children with and without sickle cell disease.

KEYWORDS

Sickle cell anemia; Dental caries; Epidemiology;
Paediatrics.

RESUMO

Objetivo: O objetivo deste estudo foi determinar a
associacdo entre as manifestagdes clinicas da anemia
falciforme (incluindo hospitalizacdo e crise de dor)
e carie dentdria em criancas na Bahia. Material e
Métodos: O desenho do estudo foi transversal e
a populacdo incluiu criancas de 6 a 96 meses de
agosto de 2007 a julho de 2008 (N = 686). Foram
realizadas entrevistas para identificar os perfis
sociodemograficos dos participantes, e os exames
bucais foram realizados por trés examinadores
previamente treinados e calibrados para identificar a
presenca de cérie dentdria de acordo com os critérios
da Organizacdo Mundial da Saude (OMS). A andlise
de regressdo logistica foi realizada para andlise
confirmatdria e estimativa de intervalos de confianca
(IC). Resultados: Os resultados mostraram que as
crises de dor e hospitaliza¢gdes foram positivamente
associadas a cdrie (razdo de chances bruta (OR) = 2,11
e OR ajustado = 1,24; OR bruto = 2,50 e OR ajustado
= 1,46, respectivamente), mas essas associacoes nao
foram estatisticamente significantes. Conclusdo: A
gravidade da doenca falciforme isoladamente nao foi
suficiente para agravar a prevaléncia de cdrie; assim,
ndo ha grandes diferencas na prevaléncia de carie
entre criangas com e sem doenca falciforme.
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Anemia falciforme; Céarie dentaria; Epidemiologia;
Odontopediatria.

Braz Dent Sci 2020 Apr/Jun;23(2)



Carvalho AS et al.

Association between clinical manifestations of sickle cell anemia in children

and the occurrence of dental caries: a cross-sectional study

INTRODUCTION

As sickle-cell anemia is a disease that can
cause systemic impairment, resulting in
complications that usually require additional
care such as hospitalizations and constant use
of medications, it is necessary to pay greater
attention to individuals with this condition
because they are in a position of physical and
social vulnerability [1]. Often, concern with the
suffering caused by clinical symptoms results in
an inattention to oral care, which can lead to a
greater risk and susceptibility to dental caries,
but there is no consensus with regard to the
findings on this subject.

Among the studies performed to establish
a relationship between caries disease and
sickle-cell anemia, Passos et al. [2] reported
the findings of a case-control study using the
CPO-D index of adult individuals with and
without the disease. The results showed that
factors already known to cause caries had a
greater influence than those directly related
to the severity of sickle cell anemia evaluated
by the frequency of the vasoconstrictive crisis,
the presence of leg ulcers, jaundice, stroke and
femoral necrosis. Fernandes et al. [3] carried
out a study comparing the ceo-d/CPO-D
index of children and adolescents with sickle
cell anemia with a control group without the
disease, and it was observed that in the younger
age group (8 to 10 years), the values of ceo-d/
CPO-D were significantly lower than those of
the group of healthy children. In addition, the
severity of sickle cell disease, as assessed by the
number of episodes of pain crises, number and
duration of hospitalizations, comorbidities,
presence of ulcers and transfusions, influenced
the increased dental caries in children with
sickle cell anemia, unlike socioeconomic
characteristics.

Due to these conflicting findings, it is
important to study the influence of factors
related to the severity of the manifestations
of the disease, including the occurrence of
hospitalizations, manifestations of pain crises,
and the occurrence of dental alteration, as
there is no consensus on the true relationship
between these factors. Furthermore, the

concern regarding suffering related to
clinical symptoms causes a lack of attention
to oral care, leading to a greater risk of and
susceptibility to dental caries.

In light of the above, the objective of the
present study is to evaluate the relationship
between the severity of sickle cell anemia
through the clinical manifestations of the
disease and the occurrence of caries in order
to clarify a possible association between them.

MATERIAL AND METHODS

This was a cross-sectional study in which
the study population consisted of children who
were regularly attended by the Haematology
Service of the Neonatal Screening Sector of
the APAE—the Association of Parents and
Friends of the Exceptional in Salvador-BA,
the only service accredited by the Ministry of
Health and the Health Secretary of the State
of Bahia (SESAB)—from August 2007 to
July 2008. The data for these children were
obtained from a census form (n = 704).

For the present study, inclusion criteria
were as follows: a minimum age of 6 months,
diagnostic confirmation of sickle cell disease,
and consent by parents or guardians for
participation through signing the consent
form.

The information was obtained from a
primary source: a questionnaire given to the
families of the child with the disease. Data were
collected on the sociodemographic condition
of the family, the child’s health condition,
the child’s behavioural condition and serious
child health events. A clinical examination
using a wooden spatula and natural light was
conducted to evaluate the condition of dental
caries in the children according to the 1997
World Health Organization (WHO) criteria. A
total of 3 teams participated in the collection,
including examiners and scorers, who had
been previously trained and calibrated for
all evaluated conditions. The inter-examiner
and intra-examiner agreement was verified
through general agreement and the kappa test
(0.79 and 0.82, respectively).
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The variables analysed were as follows.
The independent variables included the
prevalence of severe clinical manifestations in
the child, as shown by pain episodes in the last
6 months (0 - no, 1 - yes) and hospitalizations
in the last 6 months (0 - no, 1 - yes). The
dependent variable was the caries condition
of the child, represented by the prevalence of
the disease (O - caries free, 1 - presence of at
least 1 tooth affected by the disease).

The  following  covariates  were
dichotomized and analysed: demographic
variables (child’s age (0 - 6 to 36 months, 1
- older than 36 months), sex (0 - male, 1 -
female), skin colour (0 - other, 1 - black)),
socioeconomic variables (mother’s level of
education (O - incomplete high school or more,
1 - until elementary school), family income (0
- 1 minimum salary or more, 1 - < 1 minimum
salary), number of siblings (0 - 1 sibling, 1 =
2 siblings), number of people in the household
(0 - < 4 people, 1 - = 5 people), number of
rooms (0 - = 6 rooms, 1 - < 5 rooms)), buccal
factors (dental appointment (O - yes or 1- no),
diet with sugar (0 - no or 1 - yes)).

Statistical analysis was performed using
Minitab® (USA) version 14.0. Descriptive
analyses were conducted to obtain the
measures of central tendency, variability
in continuous variables, and absolute and
relative frequencies of the categories. The main
association related to the outcome variable
(dental caries occurrence) was analysed,
followed by stratified analyses using the
chi-square test (x2), adopting a significance
level of 5%, for a preliminary assessment of
potential confounding variables insofar as
crude associations between the variables of
interest were estimated. Multivariate logistic
regression was used in confirmatory analysis,
and these variables were inserted into the
model to reach the final model through
regression.

The project was submitted to the Ethics
Committee of the HUPES Complex and was
approved under protocol number 03/2008.

RESULTS

The sample consisted of 686 children,
with 18 (approximately 2.5%) lost due to

the lack of age recording. The age range
of the included children varied from 6 to
96 months (mean age 37.8 months). The
sociodemographic data are shown in Table I.

Regarding the clinical condition
associated with sickle cell anemia, 46.65% of
the children analysed had pain attacks, and
34.69% had episodes of hospitalization.

The studied population presented a
mean dmf-t of 0.89 (SD = =+ 2.22) and a
caries prevalence of 21.72%. When analysed
by age group, the dmf-t was 0.31 (SD = =
1.35) in the group of children aged from 6 to
36 months, and the prevalence of caries was
9.09%; in the group of children aged from 37
to 96 months, these values increased to 1.86
(SD = 2.94) and 42.80%, respectively.

Table | - Absolute and relative frequencies of the
characterization of the sample of 6- to 96-month-old children
with sickle cell anemia in the state of Bahia

Demographic conditions N %

o Male 346 5044

Female 340 4956

Age 6t0 36 months 429 6254

371096 months 257 3746

; Black 553 80.61

Skin colour Others B3 1939
Socioeconomic conditions N %

) . Until elementary school 401 5845

Mother'slevel of education | ijete high schoolormore 285 4155

R <1minimum salary 507 7391

Family income = 1minimum salary 79 2609

- 1 443 6458

Number of siblings 22 243 3542

Number of peoplein the <4 426 6210

household 25 260 3790

<5 44 7201

Number of rooms -6 245 2799
Buccal factors N %

Sugar consumption \,(fg‘ ggg g;g

. Yes 323 4708

Dental appointment No 363 5299

- 1 443 64.58

Number of siblings 22 243 3542

Number of peoplein the <4 426 6210

household 25 260 3790

<5 a4 7201

Number of rooms -6 245 2799
Clinical conditions related to sickle cellanemia N %

- Yes 320 46.65

Pain crisis No 366 5335

R Yes 238 3469

Hospitalization No 48 6531
Caries conditions (outcome) N %

: Yes (dmf-t=1) 149 2172

Prevalence of caries No(dmf-t00) 537 7828

3

Braz Dent Sci 2020 Apr/Jun;23(2)



Carvalho AS et al.

Association between clinical manifestations of sickle cell anemia in children

and the occurrence of dental caries: a cross-sectional study

To identify the factors related to the
presence or absence of dental caries, the
associations between the dichotomous
dependent variable (dmf-t = 0/dmf-t = 1)
and the outcome variables and covariates
was determined; the data are presented in
Table II. This preliminary evaluation verified
that in addition to the outcome variables, the
following covariates were crudely associated
with the occurrence of dental caries: child’s
age, mother’s level of education, family
income, number of siblings, cariogenic diet
and dental appointments.

Table Il - Prevalence of caries and associated factors in
children with sickle cell anemia in the state of Bahia

Prevalence of caries
Variable No (dmf-t=0) Yes (dmf-t=1) p-value*
n %
Pain crisis
Yes 58 3898 91 6107 0.000
No 308 5736 229 4264
Hospitalization
Yes 72 4832 w 5168 0.000
No 376 70.02 161 2998
Sex
Male 267 T 79 2283 0476
Female 270 7941 70 2059
Age
6t0 36 months 390 9091 39 909 0.000
37096 months 147 5720 110 4280
Skin colour
Black 434 7848 119 2152 0794
Others 103 7744 30 2256
Mother’s level of education
1 291 7257 110 2743 0.000
2 246 86.32 39 1368
Familyincome
<1MS 381 7515 126 2485 0.001
=1MS 156 8715 23 1285
Number of siblings
1 361 8149 82 1851 0.006
=2 176 7243 67 2757
Number of people in the household
<4 337 7911 89 2089 045 0501
=5 200 7692 60 2308
Number of rooms
<5 344 78.00 97 2200 005 0814
=6 193 7878 52 2122
Sugar consumption
Yes 282 721 114 2879 2752 0000
No 255 8793 35 1207
Dental appointment
Yes 302 8320 61 1680 1095 0.001
No 235 7276 88 2724

After the multivariate analysis, it was
observed that older children (aged from 37 to 96
months) with a cariogenic diet and without access
to the dentist were more likely to present with
caries, with statistically significant values. Mother’s
level of education of incomplete high school or
more and a family income of greater than or equal
to 1 minimum salary were considered protective
factors.

For elaboration of the multiple Poisson
regression model, the variables with the highest
statistical significance (p < 0.20) were inserted into
the two associations investigated (pain crisis and
hospitalization/caries). The results related to the
final model after the analysis showed that in the
crude association, pain crisis is a factor associated
with the occurrence of dental caries in children
with sickle cell anemia (2.11-fold compared to the
control). After adjustment, however, this association
decreased to 1.24-fold and was not statistically
significant. In relation to hospitalization, the results
indicated a positive association, with the occurrence
of dental caries in children with sickle cell anemia
in the crude association (2.5-fold); however, after
adjustment, the association decreased (1.46-fold)
and did not show statistical significance, although it
almost reached the level of significance (Table III).
Table Il - Multivariate analysis of caries prevalence and

associated factors in children with sickle cell anemia in the
state of Bahia

. Prevalence of caries
Variable OR crude OR adjusted
(clo%  PVAe (gloggy  P-value®
Hospitalization
Yes 250(172-362) 0000 146(096-223)  0.079
No 1 1
Crisis of pain
Yes 211(146-306) 0000 124(0.81-190) 0332
No 1 1
Age
61036 months 1 0.000
371096 months 748(496-129)
Mother’s level of education
Until elementary school 1 0.000
Incomplete high school or more 042 (0.28-0.63)
Dentist appointment
Yes 1 0.001
No 185(128-0.68)
Family income
<1MS 1 0001
=1MS 0.45(0.28-0.72)
Sugar consumption
Yes 295(195-446)  0.000
No 1

*Adjusted for age, mother's level of education, dentist
appointment, family income and sugar consumption.
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DISCUSSION

As in the study by Laurence et al. [4],
in which the severity of sickle cell disease
was analysed by the number of episodes of
vasoconstrictive crisis, in the present study, it
was observed that the severity of sickle cell
disease alone did not aggravate the prevalence
of caries. In the same sense, Passos et al. [2]
concluded that despite a greater number of
caries in children with sickle cell anemia in
relation to a control group, caries appear to
be more associated with sociodemographic
issues than with the severity of sickle cell
disease. However, Fernandes et al. [3] found
divergent results in their study. According to
the authors, younger children with sickle cell
anemia, aged between 8 and 10 years, had a
lower prevalence of caries than the control
group with healthy children, and there was
no significant difference in quality of life of
oral health reported between the groups.
Furthermore, socioeconomic factors were
not associated with the occurrence of caries,
as opposed to the findings in relation to the
severity of sickle cell disease. This divergence
may have occurred due to differences in
the risk factors for caries acquisition in the
different localities.

The prevalence of caries found in
the present study was low compared to
the results found by Luna et al. [5] in their
study of children with sickle cell anemia in
the city of Recife, where a high prevalence
of caries was found (55% of children with
cavities untreated). However, it should also
be emphasized that the age group used was
broader, involving children from 3 to 12 years
of age, which may explain the difference.
Fukuda et al. [6] also observed a reduced
prevalence of decayed teeth when comparing
60 children with sickle cell anemia to subjects
without the disease. Although the control
group was restricted with regard to race
and sex, the prolonged use of penicillin in
this study was investigated as a confounding
factor, which showed a significant reduction
in the number of Streptococcus mutans in the
oral cavity, thus justifying the results found.
Among the interfering factors controlled for in
this study, a previous history of the prolonged
use of antibiotics was not recorded, which

is therefore a limitation of this analysis that
should be considered in other studies.

Compared with data from a national
survey carried out in Brazil - SB Brazil 2003
[7] - in the age group of up to 36 months,
the oral health status of the children in this
study was better, with a ceo-d of 0.31 and
a prevalence of caries of 9.09%. Data from
SB Brazil showed values of 1.1 and 27%,
respectively. In relation to the other studies
that included the state of Bahia, the values
found in this study had more positive results,
except for the data obtained by Scavuzzi et al.
[8], who reported a caries prevalence of 5.9%.
However, the age range of the children used
by the previous authors was slightly lower (up
to 30 months), which may explain this small
difference in the occurrence of caries. In the
present study, children with older than 36
had ceo-d of 1.86, and 42.80% had at least
one decayed tooth; these were similar values
but still lower than those found in 5-year-old
children in the SB Brazil project in 2003 [7]
(2.8 and 59.37%, respectively) and 2010 [9]
(2.43 and 53.7%, respectively). In general,
the values found in the present study were
lower than those of other studies; however,
some authors [10-13] have found very similar
values. This finding shows that there has been
a change in the epidemiological profile of
caries in recent years as well as a decline in
the prevalence of caries, but there is no great
difference between children who have and
those who do not have sickle cell disease.

Regarding the data obtained on the
severe clinical manifestations of the disease,
46.65% of the patients experienced pain
attacks and 34.69% required hospitalization.
In the studies conducted in children by Miller
et al. [13] and Lanzkron et al. [14], values
ranging from 24 to 54% of pain crises were
found, similar results to those observed in the
present study, but the latter found a percentage
of 43.5% for hospitalization, a value slightly
higher than that found in the present study.

Although the presence of caries and
gingival alterations are not directly related
to the systemic manifestations of sickle
cell disease, they are influenced by the
quality and condition of life, as is the case
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in systemically healthy patients [15]. As
these systemic manifestations influence the
quality of life of the patient with the disease,
they also indirectly influence the presence
of oral alterations, including caries. One of
the characteristics of sickle cell anemia is its
clinical variability: some patients have a very
serious condition and are subject to numerous
complications and frequent hospitalizations,
whereas others present a more benign, in
some cases almost asymptomatic, disease
process. Both hereditary and acquired
factors contribute to this clinical variability.
Among the most important acquired factors
is the socioeconomic level, with consequent
variations in the quality of food, infection
prevention and medical care [16].

Pain crises and hospitalization events
were chosen for association in this study
as factors related to the severity of the
disease because patients with sickle cell
disease usually have a history of multiple
hospitalizations and painful crises, episodes
of severe anemia, multiple blood transfusions
and recurrent attacks of pulmonary bacterial
infections [17]. These factors were also
chosen based on the study by Laurence et al.
[4], in which the clinical severity of sickle
cell anemia was measured after asking how
many hospitalization episodes had occurred.
Loureiro and Rozenfeld [18] observed that the
hospitalization rate is higher in the age group
up to 9 years and decreases with advancing
age. The age group analysed in the present
study is similar to this younger age range,
supporting the association of hospitalization
with several factors, including dental caries.

A main limitation of the present study
is its transversal design, as it does not allow
cause-effect inferences between the mediating
factors associated with dental caries. However,
there are no conclusive studies in the
literature relating the severity of the clinical
manifestations of sickle cell anemia with the
prevalence of caries in childhood, which may
be considered an initial step and may serve
as a basis for other studies. Additionally,
the statistical analysis of the data used as an
indicator of association, the odds ratio, was
based on the Poisson regression. However,
the possibility of overestimation of the data

is highlighted because this is a cross-sectional
study.

According to the  methodology
used in this study, certain demographic
and socioeconomic characteristics that a
population has or is exposed to can act as
determinants in health conditions, since the
age of the child, mother’s degree of education,
family income, diet and access to health
services were factors associated with dental
caries in the investigated group.

The results showed that the severity
of the sickle cell condition alone was not
sufficient to aggravate the prevalence of caries;
therefore, there are no major differences
between children with or without sickle cell
disease. Although in the study population,
the occurrence of pain and hospitalization
due to sickle cell disease did not present a
statistically significant association with caries
after adjustment for the other variables,
greater attention should be given to patients
with sickle cell anemia because they are
vulnerable to serious clinical manifestations
of the disease, generating discomfort that may
influence oral health conditions.

Knowledge of the association between
dental caries and the severity of sickle cell
anemia allows pediatric dentists to better
understand the problem and its role in
managing the health of these children.
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