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Risk factors for dental caries in children
with developmental disabilities

Abstract: The aim of the present study was to investigate risk factors
for dental caries in children with developmental disabilities who were
treated at a clinical reference service for patients with special needs in
Belo Horizonte, MG, Brazil. This is a retrospective cohort study that
evaluated 401 dental charts of individuals without dental caries or
restorations in their first dental appointment. The dependent variable
was the time of occurrence of new dental caries or restorations and was
measured in months. Gender, age, International Code of Diseases (ICD),
mother’s education, sugar consumption, use of fluoride toothpaste, oral
hygiene, mouth breathing, reports of xerostomia, gingival status, use of
psychotropic or asthma drugs, and history of asthma were covariates.
The Cox proportional hazards regression model was used to estimate
the raw and adjusted hazard ratios and their respective 95% confidence
intervals. The average time that individuals remained free of dental
caries/restoration was equal to 10746 months (95%CI 9541 to 119.51),
with a median of caries-free children up to 94 months. For each point
increase in the scale of sucrose consumption, the increase in caries
risk was 1.07 (95%CI 1.01 to 1.15). Sucrose consumption was the only
risk factor for dental caries found in this group of individuals with
developmental disabilities.
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Introduction

Dental caries is considered to occur more frequently in individuals
with special health care needs."*** Dental caries is a multifactor disease
in which different individual and contextual factors interact.” The factors
associated with dental caries in developmentally disabled children include
socioeconomics, living in a community with fluoridated water,® gender,!
and oral hygiene.®The risk for dental caries in institutionalized patients
with severe motor and intellectual disabilities is highest for those with
rumination habits.” However, there is little evidence and few longitudinal
studies on the risk for dental caries.

Identifying risk factors for any disease is important when implementing
public health strategies for disease control in a population-based approach.®
The objective of this study was to investigate the risk factors for dental
caries in children with developmental disabilities who were treated in
a rehabilitation reference center for patients with neuropsychomotor
deficiencies in Belo Horizonte, MG, Brazil. This study tested the hypothesis
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that the risk of dental caries in patients with
developmental disabilities increases based on age,
gender, the patient’s diagnosis, maternal education
level, sucrose intake index, use of fluoride toothpaste,
oral hygiene, mouth breathing, xerostomia, gingival
changes, use of psychotropic drugs, use of drugs for
asthma treatment, and previous history of asthma.

Methodology

The study was submitted to and approved by the
Ethics Committee for Human Research of the Federal
University of Minas Gerais (protocol # ETIC 219/03).

This was a retrospective cohort study based on
information obtained from the medical records of
a reference center for people with developmental
disabilities. Data were collected from the beginning of
this dental service in 1998 to the time of data collection
in 2014. All patients who received dental treatment
and maintenance were eligible for the study, including
one patient who was fed by tube. Patients with any
cavitated dentin carious lesions or restorations at
the first dental examination were excluded from this
study. A total of 517 dental records were examined,
and 401 patients were included in the study.

One trained researcher (Cohen Kappa=1.0) was
in charge of collecting information from the records.
A database was created in Excel for Windows (Microsoft,
Redmond, WA, USA) and checked by a second
experienced researcher who had been working in
dental care for people with special needs for 17 years.

The dependent variable was the time of occurrence
(in months) of cavitated dentin carious lesions or the
presence of a new restoration, according to WHO
criteria.® It is very difficult to assess early caries
activity in this group of patients due to involuntary
movements of the tongue and also because of the
difficulty in maintaining a dry field for the diagnosis
of early carious lesions. Radiographic exams were not
performed due to patients” involuntary movements,
cognitive impairments and high degrees of spasticity.
Therefore, cavitated dentin lesions are more easily
and accurately detected in this group.!®!!>13

Missing deciduous teeth were not included due
to the impossibility of determining whether the loss
was from natural exfoliation or decay. The follow-up
of each patient ranged from 1 to 184 months.
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The following covariates were collected: age
(years); gender (male or female); diagnosis of the
patient according to the International Classification
of Diseases (ICD) (G80: Cerebral Palsy group or other
diagnoses);"*’> maternal education (less than 8 years
or more than 8 years of formal schooling); sucrose
intake index;' use of fluoride toothpaste (yes or no);
oral hygiene (good, fair or poor);” mouth breathing
(yes or no);”® gingival changes in color and contour
(ves or no);"® use of psychotropic drugs (yes or no); use
of drugs for asthma treatment (yes or no);”” previous
history of asthma (yes or no); and parents’ or care
givers’ reports about patients” xerostomia (yes or no).

Parents and caregivers were encouraged to
record all food the patient ate at each meal. We
assigned a weight of “1” to liquids with sucrose
and a weight of “2” to sticky foods with sucrose.
If sucrose was ingested during breakfast, lunch or
dinner, the weight was “1”. For ingestion between
the principal meals, the weight was “2”. For each
contact with food containing sucrose, we multiplied
the consistency (liquid or sticky) by the moment
(during or between the principal meals). For example,
if a parent recorded that his/her son ate a piece of
a cake during breakfast, we multiplied “2” (sticky
food with sucrose) by “1” (during a principal meal),
and this specific meal contributed 2 points to the
scale. Each day, we totaled the values obtained by
each contact with food containing sucrose.’

All patients at this center had a dental appointment
every six months. In a few cases, this period might
be exceeded due to cancelled appointments at the
request of the patient.

The statistical analysis involved three steps.
Initially, a description of all variables was performed
by calculating the ratios and measures of central
tendency and variability. In the second step, the
Kaplan-Meier method was used to estimate the
average time (95% confidence interval (CI)) and
median survival time (i.e., how long the patient
was free from cavitated dentine carious lesions or
restorations). A survival graph was drawn. Finally,
a Cox proportional hazard model that was adjusted
for covariates was used to estimate the crude and
adjusted hazard ratios (HR with 95%CI) of cavitated
dentin lesions or restorations. Each covariate was



included separately in the Cox model, and crude HRs
(95%Cl) and p-values were estimated. Covariates with
p-values less than 0.25 were included in the final Cox
model, and only those with a p-value of less than
0.05 were retained. The variable selection method
in the final Cox model was the forward stepwise
(Wald). Patients’ missed dental appointments for any
reason (treatment abandonment, death) as well as the
presence of cavitated dentin carious lesions and/or
new restorations at the end of the monitoring period
were censored. The “event” was the presence of a
cavitated dentin carious lesions or a new restoration.
All statistical analyses were performed using SPSS
software for Windows, version 21.0 (SPSS Inc.,
Chicago, USA).

Results

The mean age of subjects in the first query was
3.4 years with a median of 2 years and a range of
0 to 22 years. The sucrose intake index ranged from
0 to 18 with a median of 8. Most (56.9%) patients
were male. Other sociodemographic and clinical
characteristics are shown in Table 1. The patients
had different diagnoses, including G800 (spastic

Table 1. Clinical and sociodemographic characteristics of
patients with developmental disabilities, Belo Horizonte, Brazil,
1998 to 2014.

Variables N (%)
Male gender (n = 401) 228 (56.9)
Mother formal scholarship up to 8 years (n =313) 87 (27.3)
Use of fluoride toothpaste (n = 100) 64 (64.0)
Oral hygiene (n = 372)

Good 316 (84.9)

Fair 51 (13.7)

Poor 5(1.3)
ICD G800 diagnoses (n = 293) 233 (79.5)
Mouth breathing (n = 398) 186 (46.7)
Xerostomia (n=395) 53 (13.4)
Gingivitis (n = 366) 53 (14.5)
Use of psychotropic drugs (n = 395) 197 (49.9)
Use of drugs for asthma treatment (n = 394) 32 (8.1)
Previous history of asthma (n = 351) 19 (5.4)

ICD: International code of diseases.

Braiina APVS, Abreu MHNG, Resende VLS, Castilho LS

quadriplegic cerebral palsy), G801 (spastic diplegic
cerebral palsy), G802 (spastic hemiplegic cerebral
palsy), G811 (spastic hemiplegia), G824 (spastic
tetraplegia), F82 (specific developmental disorder of
motor function), G540 (brachial plexus disorders),
G71 (primary disorders of muscles), M401 (other
secondary kyphosis), P271 (bronchopulmonary
dysplasia), P143 (other brachial plexus injuries),
Q052 (lumbar spina bifida with hydrocephalus),
Q053 (sacral spina bifida with hydrocephalus), Q057
(lumbar spina bifida without hydrocephalus), Q059
(spina bifida unspecified), Q90 (Down syndrome),
R628 (other lack of expected normal physiological
development) and R629 (lack of expected normal
physiological development unspecified).

The average time that individuals remained free
of cavitated dentin carious lesions or restorations was
107.46 months (95%CI, 95.41 to 119.51) with median
of 94 months (Figure 1).

The only covariate associated with an increased
risk for caries was the sucrose intake index (p = 0.035).
Other variables with p < 0.25, such as the use of
psychotropic drugs, the use of drugs for asthma
treatment and age, were not retained in the final
model. For each increased point in the scale of sucrose
consumption, there was a 1.07 increase in the risk
for caries (95%CI, 1.01 to 1.15) (Table 2).
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Figure. Survival function of being free of cavitated dentin carious
lesion and/or restorations among patients with developmental
disabilities, Belo Horizonte, Brazil, 1998 to 2014.
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Table 2. Risk factors for dental caries among patients with developmental disabilities, Belo Horizonte, Brazil, 1998 to 2014.

Variables

Age (in years)

Sucrose intake index

Use of psychotropic drugs
Yes
No

Crude HR (95%Cl)

0.93 (0.86-1.01)
1.07 (1.01-1.15)

1.53 (1.01-1.34)
1

Use of drugs for asthma treatment

Yes
No
Previous history of asthma
Yes
No
ICD diagnoses
Others
G80
Gender
Male
Female
Mother formal scholarship
Up to 8 years
More than 8 years
Use of fluoride toothpaste
Yes
No
Oral hygiene
Good
Fair/poor
Mouth breathing
Yes
No
Xerostomia
Yes
No
Gingivitis
Yes
No

Discussion

1.86 (0.81-4.28)
1

1.46 (0.46-4.62)
1

1
1.27 (0.69-2.34)

1
0.97 (0.63-1.47)

0.97 (0.91-1.04)
1

0.65 (0.22-1.91)
1

0.94 (0.51-1.74)
1

1.21 (0.79-1.85)
1

1.65 (0.42-6.26)
1

0.73 (0.39-1.35)
1

This study found that sucrose consumption was
the independent variable associated with the risk of
caries in the studied patients.

This oral health service provides an orientation
to dental care for patients and their parents and
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p-value
0.084
0.035

0.046

0.142

0.518

0.430

0.880

0.468

0.443

0.861

0.361

0.456

0.319

Final model HR (95%Cl)

p-value

1.07 (1.01-1.15) 0.035

caregivers, intensive training for home biofilm control,
and professional early non-operative intervention.
The home care involves careful brushing and the use
of fluoride toothpaste. We considered parents” and
caregivers’ focus on oral hygiene to be very important
because of the low average age and high motor



difficulties of this group of patients. Professional
plaque removal during regular consultations serves
three purposes: to determine the patient’s current
state of dental caries activity; to halt the progression
of clinical and sub-clinical lesions (if lesions are
already visible); and to create a basis for education
for both parents and patient. Four aspects should be
considered when scheduling the next visit (which, in
the case of this extension project, should not exceed
6 months): the cooperation of parents and patients,
caries progression, the stage of molar eruption, and
caries progression in the occlusal surface of molars.?**
It would be very difficult for the researchers who
developed this oral healthcare system? to limit
the consumption of fermentable carbohydrates by
children and adolescents. Therefore, the main focus
is on home biofilm control, including professional
intervention in areas of greater biofilm stagnation
(first and second permanent molars in eruption).”
This assertion should be reviewed by the dental
team for patients with disabilities, particularly in
view of the identified risk factors. In addition, it is
important to review the limits of the actions offered
to patients in this clinic®, particularly those in this
studied group. These children and their families
live in contexts that may hinder adherence to habits
that are generally considered healthy. The social
and behavioral determinants of context may be
important to the manifestation of caries® and may
surpass the intervention capacity of this service.
The role of a diet rich in sucrose in the development
of tooth decay has been discussed and studied
extensively. The cultural component of sugar intake
is a topic of interest. Mothers who have a cariogenic
diet often tend to introduce this same habit to their
children, which results in a higher incidence of tooth
decay.? A diet rich in sucrose and cooked starches,
which are highly fermentable and sticky, is also
an important factor in the development of dental
caries.” The intake of sweetened fruit juices is also
associated with dental caries development among
young people.?* The frequency of sucrose intake is
also significantly related to the occurrence of the
event.” People with disabilities who are fed by tube
have a lower risk of developing caries” because food
that is rich in sucrose does not have any contact with
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the surface of the teeth. In our study, only one patient
was fed by tube and therefore had no contact with
food containing sucrose in the oral cavity.

The role of diet, however, is not always clear
in cross-sectional studies with children with
disabilities. In a specific study of Chinese children
with intellectual disabilities, a frequent intake of
snacks and sweet foods before bedtime did not
influence the incidence of caries.”

The variables of female gender,” xerostomia,?
psychotropic medication,” asthma medication,"
mother’s level of education,” mouth breathing,*
diagnosis,® presence of gengivitis® and use of fluoride
toothpaste® were not risk factors for caries in this
retrospective cohort study. The probable explanation
for the lack of association in our study is the difference
in epidemiological methods and statistical analyses
of these previous studies.!” 2> 7282930313233

Drugs with anticholinergic agents, such as
antidepressants, antipsychotics, and anti-parkinsonian
drugs, reduce the volume of serous saliva.*
Anticonvulsants drugs were the most frequent
type of medication used by the patients in this study.
We expected that these drugs could be associated with
dental caries, as described in a study by Xavier etal.,”
because sugar and acids are in their formulations
(particularly pediatric formulations). However, the
use of psychotropic drugs was not significant in the
final Cox model.

This study has limitations that have already been
mentioned in a previous cross-sectional study.® Data
were obtained from dental records with the main
goal of developing the patient’s treatment plan.
These secondary data were obtained from medical
records, and the diagnoses of dental caries were
made by students under the supervision of their
professors as a teaching/learning activity during the
dental course. This diagnosis has an initial purpose
of helping to plan dental treatment. Although it is
not possible to have total control over secondary
data obtained from outpatient and hospital records,
these data can be of great help in understanding the
health/disease process in a population. However,
the development of these records was guided by
the same professional (an associate professor in the
School of Dentistry) of this dental service throughout
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the study period. In addition, these data should not
be generalized to the general population of patients
with developmental disabilities.

All evaluated factors were collected the first
time that the patient used the dental service and
may have been modified over time. Therefore, some
factors may differ from those found in the initial
examination. Furthermore, some variables, such
as dietary habits, are difficult to modify.? Finally,
other variables that are considered risk factors
for dental caries, such as social and contextual
determinants, were not available in the medical
records and could not be evaluated.’
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