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Factors associated with dental caries in
the primary dentition of children with
cerebral palsy

Abstract: The aim of this study was to investigate factors associated with
caries experience in the primary dentition of one- to five-year-old chil-
dren with cerebral palsy. A total of 266 dental records were examined,
and caries experience was measured by dmft. The following variables
were also analyzed: gender, oral hygiene, history of gastroesophageal
reflux, use of medications for gastroesophageal reflux, gingival status,
sugar intake and reports of polyuria, excessive thirst and xerostomia.
For analysis purposes, the individuals were categorized as those with
and without caries experience and subcategorized into the following age
groups: one year; two to three years; and four to five years. After bivari-
ate analysis, variables with a p-value < 0.25 were selected for incorpora-
tion into the Poisson regression models. Considering the limitations of
the protocol, the level of oral hygiene perceived on the first appointment
was the only factor associated with caries experience among two-to-five-
year-old children with cerebral palsy.

Descriptors: Dental Caries; Epidemiology; Disabled Persons.

Introduction

Disease conditions of the oral cavity occur with greater frequency in
individuals with special needs.! Dental caries constitute a multifactor dis-
ease in which different biological, economic, cultural, environmental and
social factors interact.> The literature presents conflicting data on the
prevalence of dental caries among individuals with disabilities, as these
results cannot be generalized and tend to differ between countries.? The
results of various studies have been inconclusive as to whether children
with cerebral palsy (CP) have a higher caries rate than other children.’

While it is known that dental caries can be associated with systemic
factors,>* the scientific literature does not address the relationship be-
tween such systemic factors and dental caries in the primary teeth of
patients with CP. While CP patients may have comorbidities,>* the ob-
jective of this study was to investigate factors associated with caries ex-
perience in the primary dentition of one- to five-year-old children with
cerebral palsy who were treated at a reference service for Patients with
Special Needs, Belo Horizonte, MG, Brazil.

Methodology

The study was approved by the Human Research Ethics Committee
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of the Universidade Federal de Minas Gerais (pro-
cess no. ETIC 219/03). A cross-sectional epidemio-
logical study was carried out using information col-
lected from dental charts that were obtained from
a reference center for the rehabilitation of children
with CP, which is affiliated with the aforementioned
university and with the Mineira Rehabilitation As-
sociation.

A total of 266 charts from one- to five-year old
children with CP, who were treated between Janu-
ary 1998 and December 2010, were examined. Data
from outcomes and independent variables were si-
multaneously extracted from the patients’ files by
the same trained observer, without any necessary
patient reexaminations. Although this study does
not provide an exact measurement of intrarra-
ter agreement, the observer consistently followed
the daily routine employed in this center. A single
professor supervised the diagnosis of dental caries
and subsequent annotations on the charts. Examin-
ers attended at least two hours of lecture and two
hours of practical demonstrations before starting
dental care. Caries experience was determined by
the presence of cavities and restorations that were
recorded when the patients visited the school for the
first time. The m component of the decayed, miss-
ing and filled teeth index (dmft) was quantified only
when a tooth was indicated for extraction due to
dental caries. Missing teeth were not included in the
analysis, as it was impossible to determine whether
the teeth were lost due to extraction or physiological
exfoliation. No teeth were lost due to agenesis. Ra-
diographic exams were not performed due to the pa-
tients’ high degree of spasticity, involuntary move-
ments and cognitive impairment.

For analysis purposes, the individuals were cat-
egorized as those with or without caries experience.
The following variables were also analyzed:

e gender,
e oral hygiene,
* history of gastroesophageal reflux,
 use of medications for gastroesophageal reflux,
* gingival status,
® sugar intake and
® reports of
- polyuria,
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- excessive thirst and
- xerostomia.

Oral hygiene was recorded as “good”, “fair” or
“poor.”® Sugar intake was assessed using the sucrose
intake index.” Gingival status was determined by
evaluating the presence or absence of inflammatory
gingival alterations.® Respiration was classified as
either mouth or nose breathing. All other indepen-
dent variables were assessed based on their presence
or absence.

The bivariate (Pearson’s chi-squared test and
Fisher’s exact test) and multivariate (Poisson Regres-
sion models with robust variance) statistical analy-
ses were performed by subcategorizing the sample
into statistically similar age groups relative to caries
experience (p > 0.05):

® one year,
® two to three years, and
e four to five years.

Stratification by age has been used in epidemio-
logical studies on dental caries because of the strong
influence of age on the manifestations of the dis-
ease.’”

Central tendency and variability measures were
calculated for each component of the dmft for each
of the age groups. Bivariate analysis was performed
to test the influence of the independent variables on
caries experience (dependent variable). This variable
was dichotomized as the absence or presence of car-
ies in the primary dentition (dmft = 0 and dmft > 0).
Poisson regression models were constructed, with
the calculation of prevalence ratios (PR) and 95%
confidence intervals (95% CI) for covariables with
a p-value < 0.25 in the bivariate analysis. Variables
with a p-value < 0.05 remained in the final models.

Results
The sample, subdivided into age groups, had the
following distribution:
® 73 one-year-olds (27.4%),
® 115 two- to three-year-olds (43.2%) and
e 78 four- to five-year-olds (n = 78, 29.3%).

The descriptive analysis is presented in Table
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Table 1 - Distribution of dental caries among Brazilian pa-
tients aged 1 to 5 years, 1998-2010.

1 v ol 2103 4105
years old years old
d
mean (SD) 0.18 (+1.08) | 0.78 (+ 1.69) | 1.58 (+ 3.0)
median 0 0 0
min.—max. 0-9 0-10 0-16
m
mean (SD) 0 0.03 (£ 0.2) | 0.08 (£0.35)
median 0 0 0
min.—max. 0 0-2 0-2
f
mean (SD) 0 0.04 (£ 0.29) | 0.29 (x1.1)
median 0 0 0
min.—max. 0 0-3 0-8
dmft
mean (SD) 0.18 (£ 1.09) | 0.85( 1.77) | 1.95 (£ 3.25)
median 0 0 0
min.—max. 0-9 0-10 0-17

1. Sixty-eight (93.15%) of the one-year-olds, 84
(73.0%) of the two- to three-year-olds and 44
(56.4%) of the four- to five-year-olds were caries-
free.

Table 1 describes the dmft index. The dmft in
older groups was significantly higher than that of
the other groups, and this difference was especially
dominant in the d component.

Bivariate and multivariate analyses are presented
in Tables 2 and 3. Both analyses illustrate the as-
sociation of oral hygiene with caries experience in
the two- to three-year-old and four- to five-year-old
groups.

Discussion

This study focused on young patients with CP be-
cause the scientific literature does not often address
the local and systemic factors associated with dental
caries in these patients’ primary teeth. Additionally,
the statistical analysis of dental caries in different
age groups is challenging. When age is included in
multivariate models, this variable is almost always
associated with dental caries. Moreover, the number

of erupted teeth is quite different among age groups,
so the inclusion of age as a variable in multivariate
models for dental caries may not give consistent esti-
mates of prevalence ratios. For this reason, we con-
trolled for this influence of age on dental caries by
stratifying the analysis by age.” On the other hand,
our methodological option did not allow for the ad-
justment of the multiple models by age. While the
dental caries experience is quite different among age
groups, decayed teeth comprised more than 80% of
the caries experience in all age groups. Considering
the historical lack of dental assistance for patients
with special needs, this proportion of non-treated
dental caries can be expected in CP patients.? There
were no significant differences in the proportions
of each independent variable measured in all age
groups, except for the use of medications for reflux
(p = 0.007, data not shown).

According to the most recent national oral health
survey in Brazil, 46.6% of Brazilian five-year-
old children are caries free. This figure increases
to 51.9% in the southeastern region and exhib-
its a slight reduction in the city of Belo Horizonte
(45.7%).1° Although the results of various studies
have not conclusively established that children with
CP have a higher caries rate than other children,? in
the present study, the patients in the four- to five-
year-old age group had a lower dmft index than the
overall mean reported for Brazilian children. The
children evaluated in our study were not representa-
tive of all children with CP, but only of those who
look for treatment in a reference center. These chil-
dren may possess better oral health due to enhanced
parental attention and/or fewer difficulties in con-
trolling oral conditions.

The multifactorial etiology of dental caries,
which is the result of the interaction of various bio-
logical, economic, cultural, environmental and so-
cial factors, is well established.? Social variables and
the use of fluoride were not evaluated in our study.
For Brazilian children, oral hygiene habits and the
use of fluoride toothpaste are intrinsically related;
thus, the use of fluoride may have an effect on car-
ies experience. In the present study, oral hygiene
was the only variable that displayed a statistically
significant association with caries experience. While
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Table 2 - Association of
independent variables with
caries experience in the primary
dentition, according to age
group, in Brazilian patients aged

Mal 39 3
1 to 5 years, 1998-2010.
Female 29 1
Present 13 0
Absent 55 4
Good 58 1
Fair 5 1
Poor 1 0
Absent 57 4
Present 11 0
Present 10 1
Absent 56 3
Present 8 1
Absent 58 3
Present 17 1
Absent 49 3
Present 5 1
Absent 55 1
<7 13 0
>7 37 1
Present
Absent

1 year old
dmft =0 | dmft > 1

0.636*

0.442*

0.507*

0.504*

0.431*

0.729*

0.186*

0.745*

2 to 3 years old 4 to 5 years old

p dmft =0 | dmft> 1 p dmft =0 | dmft> 1 p
Gender
46 17 27 18
0.444+ 0.303%
38 12 17 16
Reflux
6 4 6 4
0.216* 0.543*
78 24 38 30
Oral hygiene
71 16 36 18
0.202* 8 7 < 0.001* 4 6 0.003*
0 5 0 6
Medication for reflux
81 27 40 31
0.381* 0.625*
3 2 3 2
Xerostomia
11 8 4 3
0.076t 0.633*
71 21 40 29
Excessive thirst
11 5 5 6
0.409¢ 0.515¢%
71 24 39 27
Polyuria
69 21 6 6
0.209+ 0.436%
13 7 35 26
Gingival problems
13 4 3 7
0.605* 0.086*
65 21 36 25
Sugar intake
22 8 11 7
0.291¢ 0.155¢1
29 16 12 17
Mouth breathing
39 11 28 16
0.283% 0.170%1
45 18 16 16

*Fisher’s exact test; tPearson’s chi-squared test; there are missing data for some variables.

diet is an important variable in the etiology of this
condition, oral hygiene is the main predisposing fac-
tor in the development of dental caries—a fact that
is widely discussed in the literature. The disorgani-
zation of biofilms, accompanied by the application
of topical fluoride, remains one of the most effective
individual procedures for the control of dental car-
ies.*!! The data from the present study confirm this
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statement, as the model revealed a biological gradi-
ent for the oral hygiene variable.!?

The association between the level of oral hygiene
and dental caries in patients with special needs is
widely discussed in the literature. Patients with CP
may exhibit unsatisfactory oral hygiene, as they may
not possess the level of motor skills necessary for the
thorough cleaning of the oral cavity.”® In addition to
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Table 3 - Multivariate analysis of oral hygiene (independent
variable) associated with caries experience in the primary
dentition, according to age group, in Brazilian patients aged
1 to 5 years, 1998-2010.

Variable PR (95% Cl) p

2 to 3 years old
0.18 (0.12-0.29) | < 0.001
0.47 (0.27-0.80) 0.006

Good oral hygiene
Fair oral hygiene
Poor oral hygiene (reference) 1
4 1o 5 years old
0.33(0.23-0.49) | < 0.001
0.60 (0.36-0.99) 0.048

Good oral hygiene
Fair oral hygiene

Poor oral hygiene (reference) 1

these limitations in personal skills, caregivers of CP
patients also experience difficulties in maintaining
satisfactory oral hygiene in these children.'* None-
theless, the assistance and support of others is fun-
damental to the maintenance of oral health,! which
is supported by the fact that a greater caries expe-
rience is observed in individuals with no oral hy-
giene assistance.” Along with physical limitations,
individuals with CP may also exhibit some degree
of cognitive impairment, which further hinders the
adoption of adequate oral hygiene practices."® Such
patients are often unable to follow instructions or
understand the importance of maintaining satisfac-
tory oral hygiene.'®

In the present study, sugar intake was not shown
to be significantly associated with caries experience,
which disagrees with most findings in the litera-
ture.” However, a recent systematic review suggest-
ed that the relationship between sugar consumption
and caries is presently less substantial than it was in
the past."”

One study'® showed that female gender is a pre-
disposing factor for dental caries, especially in the
permanent dentition of disabled individuals. How-
ever, in the present study, no significant association
was found between caries experience and gender.
The diversity of individuals'® could explain this dif-
ference in the results. Furthermore, higher caries
prevalence among females is often explained by fac-
tors'® that are not relevant in our group of patients.

Mouth breathing has frequently been reported

in patients with CP." This trait predisposes an indi-
vidual to an increased number of bacteria in the oral

20 augmenting the patient’s susceptibility to

cavity,
dental caries.?! However, the present study did not
corroborate this notion.

In patients with asthma, xerostomia has been
reported to be associated with a greater incidence
of dental caries and gingival bleeding.® Xerostomia
is also a frequent clinical finding in patients with
CP. This reduction in salivary flow may be a side
effect of medications, or it may indicate a possible
autonomic disorder, hypohydration and/or salivary
gland deficiency in individuals with spastic CP.2
Despite these considerations, in this study, a history
of xerostomia was not associated with caries. The
reason for this observation could be that we did not
conduct specific tests to evaluate salivary flow, as
the applicability of these tests in patients with CP
is limited. Additionally, diabetic patients often re-
port excessive thirst and polyuria, and the literature
supports an association between dental caries and
poorly controlled diabetes.?*> However, this associa-
tion is not always observed, as was the case in the
present study.?*

Gastroesophageal reflux (GER) is another com-
mon characteristic in this group of patients, and this
condition has been investigated as a potential causal
agent of dental caries. Tooth erosion is an oral con-
dition that has been associated* with or has indi-
cated?® GER disease. Few studies have linked dental
caries to GER, and there is no consensus on whether
patients with this condition have a greater or lesser
caries experience when compared to healthy indi-
viduals.?>*” Some studies demonstrate that GER is
associated with the development of dental caries,?
whereas other studies report that this disorder plays
a protective role against dental caries.?” Some asso-
ciation with dental caries should be expected. Be-
cause CP patients’ motor and cognitive impairments
often result in difficulty swallowing,?’ this behavior,
combined with GER, may contribute to an increase
in the prevalence of dental erosion; the acidic mate-
rial from the stomach would take longer to be swal-
lowed or spat out, remaining in contact with dental
tissues for extended periods of time. As in previous
papers,?” the present study found no association be-
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tween reflux and dental caries, indicating that the
methodology employed was likely inadequate for
the investigation of this issue.

The limitations of this study should be ad-
dressed. The data were obtained from dental charts,
which were initially intended for oral health care,
a purpose that is not related to the present study.
Moreover, the cross-sectional study design did not
allow for the establishment of causal relationships
between the variables and caries experience. In ad-
dition, as in previous studies, the study participants
were from a rehabilitation institution, and the re-
sults are therefore not necessarily representative of
the general population.!

The Brazilian and international literature does
not thoroughly address factors associated with den-
tal caries in children with CP. The results of the
present study may guide the conduct of dentists who
work with this population group and may help es-
tablish a differentiated oral healthcare protocol for
patients who exhibit inadequate oral hygiene at the
first dental appointment. The determination of the
degree of oral hygiene is essential to the establish-
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