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Carious lesions recurrence in children 
with developmental disabilities: a 
longitudinal study

Abstract: This study investigated the factors associated with new carious 
lesions in one-to five-year-old children with developmental disabilities. This 
was a retrospective cohort that evaluated 64 dental charts of individuals 
with caries or fillings in their first dental appointment. The dependent 
variable was the occurrence of a new carious lesion or restoration. 
Gender, age, mother’s education, sugar consumption, oral hygiene, mouth 
breathing, reports of xerostomia, gingival status, use of psychotropic drugs, 
use of asthma drugs, history of asthma, bronchitis, reflux or seizures and 
having at least one sibling were covariates. Cox proportional hazards 
regression model was used to estimate the raw and adjusted hazard 
ratios with their respective 95% confidence interval. The average time that 
individuals remained free of dental caries/restoration was 79.49 months 
(95%CI: 64.37 to 92.61). Increase in sucrose consumption increased the rate of 
caries recurrence (HR = 1.16; 95%CI: 1.04 to 1.30). Individuals who had poor 
oral hygiene had higher rate of new dental caries (HR = 3.88; 95%CI: 1.22 to 
12.37) compared to those with good oral hygiene. The presence of mouth 
breathing decreased the rate of recurrence of the disease when compared 
to the nasal breathing (HR = 0.32; 95%CI: 0.15 to 0.70). Oral health-related 
behaviors and nasal respiration influenced the rate of dental caries 
recurrence in individuals with developmental disabilities.
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Introduction

Dental caries in both primary and permanent dentitions involves several 
determinant factors that are mainly divided into biological, socio-economic, 
environmental, and behavioral. As such, the past experience of dental caries 
has been considered one of the best predictors of the risk of developing 
new carious lesions.1,2,3,4,5 Other variables are also associated with new 
dental caries in the literature. Mother’s formal education (less than eight 
years of study),6 deficient oral hygiene, frequent intake of sweets and 
high-sucrose foods, and the use of night bottles are also risk factors for 
caries incidence. Several prospective studies looked at dental caries in 
both primary and permanent dentition, but the literature is scarce about 
the outcome in patients with developmental disabilities.

In a 4-year cohort study, the incidence of dental caries among patients 
with cerebral palsy who participated in a dental program in Brazil was 
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associated with sucrose consumption and having at 
least one sibling. Patients whose parents or guardians 
had more years of schooling had fewer carious 
lesions.7 Among individuals who were caries-free at 
baseline, sucrose intake was the only risk factor for 
the onset of the disease.8 In a retrospective cohort 
study, where a group of patients with cerebral palsy 
was compared with groups of patients with Down 
syndrome, autism spectrum disorder, heart disease, 
and normal children, the previous experience of 
the disease was the only risk factor at the age of 6 to 
71 months.5 Despite evidence that past experience of 
caries is a risk factor for new lesion development,1,2,3,4,5 
little is known about the risk factors for new carious 
lesions in patients who already have dental caries at 
the first dental appointment in this group of patients.

No longitudinal study was found in the literature 
investigating risk factors for recurrence of dental caries 
among children with developmental disabilities. Thus, 
the goal of this study was to investigate the factors 
associated with the rate of recurrence of dental caries 
among a population of 1-to-5-year-old children with 
developmental disabilities who attended a dental 
reference service in a large Brazilian city.

Methodology

Study design
This retrospective cohort study was based on 

the information obtained from dental records for 
people with developmental disabilities in a clinical 
reference service center in Belo Horizonte, Minas 
Gerais State, Brazil. Most patients had cerebral 
palsy. The data collected were for the period from 
January 1998 to December 2019. The selection was 
made based on the dental records of children aged 
from 1 to 5 years, presenting tooth cavities, carious 
lesions, or lost permanent teeth. This age group was 
based on two longitudinal studies on the incidence 
of new caries in patients with disabilities.5,10 From a 
total of 750 dental records, 132 were of individuals 
who had dental caries at the first consultation with 
ages ranging from 1 to 33 years. From this total, 
68 dental records were of children aged 1 to 5 years. 
Four records were of single-visit patients and, finally, 
64 records were included in this study.

Data collection
A single trained, and calibrated researcher (BS) 

(Cohen Kappa = 1.0) was in charge of collecting 
information from the records. A database was created 
in the Excel Windows program (Microsoft, Redmond, 
USA) and was reviewed by a different researcher 
(LSC) with 22 years of experience in oral care for 
patients with developmental disabilities.

The dependent variable was the time of occurrence 
(in months) when a new lesion (event/failure) was 
diagnosed according to World Health Organization 
criteria,9 in subsequent dental appointments. Cases 
of patients’ dental treatment abandonment or death, 
as well as the absence of new carious lesions or 
preserved fillings at the end of the monitoring period 
were censored.

The m component of the decayed, missing, and 
filled teeth index (dmft) was quantified only when 
a tooth was indicated for extraction due to caries. If 
there was uncertainty in determining whether tooth 
loss was due to natural exfoliation or due to caries, 
missing teeth were not included in the analysis. No 
teeth were missing due to agenesis. Due to the patients’ 
high degree of involuntary movements, spasticity, and 
cognitive impairment, interproximal and periapical 
radiographic exams were not performed. The follow-up 
of each patient ranged from 1 to 161 months.

The following covariates were collected: age 
(in years), gender, maternal education (less than eight 
years or more than eight years of formal schooling); 
sucrose intake index (scale), mouth breathing 
(yes or no),11 changes in gingival color and contour 
(yes or no),12 xerostomia (yes or no), use of psychotropic 
drugs (yes or no); use of drugs for asthma treatment 
(yes or no), prior history of asthma (yes or no), prior 
history of bronchitis (yes or no), having one or more 
siblings (yes or no), oral hygiene (good, fair or poor), 
present history of seizures (yes or no), previous history 
of gastroesophageal reflux (yes or no), prematurity 
at birth (yes or no), and missing an subsequent 
appointment for dental consultation (yes or no).

Statistical analysis
The statistical analysis involved three steps. 

Initially, a description of all covariates was made 
by calculating percentages, measures of central 
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tendency, and variability. In a second step, the 
Kaplan-Meier method was used to estimate the 
mean (95%CI) and median survival time (how long 
the subject was free of a new dental carious lesion). 
A survival graph was drawn. In a third step, Cox’s 
unadjusted and adjusted models were used to 
estimate the crude and adjusted hazard ratio - HR 
(95% CI), respectively. Each covariate was included 
separately in the Cox model, and the unadjusted HR 
(95%CI) and p values were estimated. Covariates 
with p values <0.25 were included in the final 
Cox model, where only variables that maintained 
p values <0.05 remained. The statistical analysis was 
performed using SPSS for Windows software (SPSS 
Inc., Chicago, USA). Graphical techniques were used 
to assess the suitability of the final model.

Ethical aspects
This study was approved by the Ethics Committee 

on Human Research of Federal University of Minas 
Gerais under protocol number ETIC 219/03.

Results

The mean age of subjects was 3.29 years. The 
average time that individuals remained free of new 
lesions was 79.49 months (95% CI 64.37 to 92.61) 
with median of 50 months (Figure). The sucrose 
intake index ranged from 2 to 14 with a median of 
10. The majority of the individuals was male, had 
a sibling, and missed an appointment for dental 
consultation. The presence of comorbidities is a 
common finding in this group (Table 1). More details 
on sociodemographic and clinical characteristics 
are shown in Table 1.

An increase in sucrose consumption increased the 
rate of caries recurrence (HR = 1.16; 95%CI: 1.04 to 
1.30). Individuals who had poor oral hygiene had 
increased rate of new dental caries (HR = 3.88; 
95%CI: 1.22 to 12.37) when compared to individuals 
with good oral hygiene. The presence of mouth 
breathing decreased the rate of caries recurrence when 
compared to nasal breathers (HR = 0.32; 95%CI: 0.15 to 
0.70). Other variables with p ≤ 0.25, such as the use of 
psychotropic drugs, age, and missing appointments 
were not retained in the final model. The majority 

of covariates was not associated with the outcome 
(Table 2). The median survival time for those with 
good, fair, and poor oral hygiene was 38.0, 24.0 and 
13.0, respectively. The median survival time, in 
months, for those with and without mouth breathing 
was 21.0 and 38.0, respectively.

Figure. Survival function of recurrence of cavitated dentin 
carious lesion and/or restorations among patients with 
developmental disabilities, age ≥5 years in Belo Horizonte, 
Brazil, 1998 to 2019.
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Table 1. Clinical and sociodemographic characteristics of 
patients with developmental disabilities and with dental caries 
at the first appointment, age ≥ 5 years in Belo Horizonte, Brazil, 
from 1998 to 2019.

Variables n (%)

Prematurity (n = 56) 25 (39.1)

Have a sibling (n = 62) 38 (59.4)

Missed dental appointment (n = 62) 45 (70.3)

Gastroesophageal reflux (n = 47) 9 (14.1)

Convulsion (n = 63) 27 (42.2)

Use of psychotropic drugs (n = 62) 25 (39.1)

Use of drugs for asthma treatment (n = 62) 5 (7.8)

Previous history of asthma (n = 49) 5 (7.8)

Bronchitis (n = 49) 15 (23.4)

Gender (n = 64)

Male 33 (51.6)

Female 31 (48.4)

Mother formal education ≤ 8 years (n = 61) 19 (29.7)

Oral hygiene (n= 58)

Good 32 (50.0)

Fair 19 (29.7)

Poor 7 (10.9)

Mouth breathing (n = 63) 36 (56.3)

Xerostomy (n = 63) 11 (17.2)

Gingivitis (n = 58) 7 (10.9)
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Table 2. Risk factors for new dental caries lesions among patients with developmental disabilities in Belo Horizonte, Brazil, from 
1998 to 2019.

Variable Unadjusted HR (95%CI) P value Adjusted HR (95%CI) P value

Sex

Male 1
0.880

  

Female 0.97 (0.63–1.47)   

Age (in years) 0.87 (0.70–1.07) 0.203   

Mother formal education (years)

Up to 8 0.97 (0.91–1.04)
0.468

  

More than 8 1   

Having a sibling

Yes 1.30 (0.65–2.44)
0.400

  

No 1   

Missing an appointment

Yes 2.42 (1.10–5.30)
0.020

  

No 1   

Prematurity

Yes 1.29 (0.68–2.45)
0.422

  

No 1   

Gatroesophageal reflux

Yes 1.46 (0.62-3.43)
0.370

  

No 1   

Convulsion

Yes 0.98 (0.53–1.82)
0.970

  

No 1   

Use of psychotropic drugs

Yes 1.51 (0.81–2.83)
0.191

  

No    

Use of drugs for asthma treatment

Yes 0.99 (0.30–3.22)
0.990

  

No 1   

Previous history of asthma

Yes 0.58 (0.14–2.45)
0.464

  

No 1   

Bronchitis

Yes 0.74 (0.35–1.57)
0.443

  

No 1   

Oral hygiene

Good 1  1  

Fair 1.54 (0.76–3.08) 0.223 1.04 (0.45–2.39) 0.935

Poor 4.39 (1.65–11.66) 0.003 3.88 (1.22–12.37) 0.022

Sucrose intake index 1.15 (1.02–1.30) 0.021 1.16 (1.04–1.30) 0.008

Mouth breathing

Yes 0.55 (0.30–1.01)
0.005

0.32 (0.15–0.70)
0.004

No 1 1

Xerostomy

Yes 1.17 (0.52 –2.64)
0.700

  

No 1   

Gingivitis

Yes 1.07 (0.41 –2.78)
0.878

  

No 1   
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Discussion

In this longitudinal study, the rate of caries 
recurrence among children with developmental 
disabilities was assessed. Overall data showed 
that sucrose consumption, poor oral hygiene, and 
mouth breathing were the independent variables 
associated with the rate of recurrence of carious 
lesions development in the studied patients.

Sucrose consumption has been well described as 
a risk factor for dental caries in children,1 including 
longitudinal studies with children with developmental 
disabilities.7,8 In the present study, sucrose consumption 
was found to increase the rate of new caries. These 
results are in line with our previous study with 
patients within the same preventive program but 
who were free of caries at the first dental visit.8 
Accordingly, in those patients, sucrose consumption 
was the only risk factor found for new dental caries. 
Diet, particularly refined carbohydrates, is known to 
modulate the dysbiotic scenario, being a determinant 
factor for carious lesions development.13 However, 
the modification of eating habits is difficult since 
the parent’s food preferences affect those of their 
children.7,14 Educating parents and caregivers could 
be an alternative approach to reduce sugar ingestion.

Poor oral hygiene increased the rate of recurrence 
of dental caries lesions. This result is in line with a 
previous cross-sectional epidemiological study, where 
the authors found that the poor oral hygiene habits 
were associated with dental caries in in children with 
up to 5 years of age with cerebral palsy.15 In a 10-year 
prospective study conducted in Finland, poor oral 
hygiene was also detected as a risk factor for the 
development of the disease at age 3 years. Oral hygiene 
behavior persists from childhood to puberty1 and 
reinforces the need of additional methods for disease 
prevention, particularly in special needs communities.

Regarding mouth breathing, the result of the present 
study is contradictory to the current literature.16,17 
Herein, mouth breathing was shown to be a protective 
factor against the recurrence of the disease, but it was not 
possible to identify the reasons for this association. We 
hypothesized that mouth breathing may be considered 
by parents and caregivers as a physical condition that 
inspires greater care, including oral hygiene.

Noteworthy, the average time individuals 
remained free of new lesions was 79.49 months, 
which is lower than that presented in our previous 
study with caries-free participants at the first dental 
visit.8 Accordingly, our data indicates that the 
monitoring period should be shortened for patients 
with developmental disabilities who already present 
caries experience in the first dental visit, in order 
to prevent caries recurrence.

We expected that all the other independent 
variables would have some association with the 
rate of new dental caries occurrence. This lack of 
association could be related to the type of study and/or 
characteristics of the sample. Thus, we recognize 
that this study had some limitations that we have 
described previously.8 Data were obtained from dental 
records, which might present biased information. In 
this reference dental service center, the dental team 
recalls the children periodically for appointments, 
but it is not possible to accurately estimate the date of 
caries appearance and/or restoration. All investigated 
factors were collected at the first dental visit, which 
may have been modified over time. Therefore, some 
variables may differ from those found at baseline. 
Another limitation was the sample size, which was 
small because most children aged 1 to 5 years entered 
the dental program free of caries and this may have 
influenced the results. Despite a posteriori power 
calculation showing values greater than 80% for the 
covariates in the final model [results not shown], our 
sample size could have influenced the association 
results with other covariates.

The present study is one of the few with a 
methodology that enables the estimation of factors 
associated with the rate of caries recurrence in patients 
with developmental deficiencies. This study can help 
dentists who work with this patient group to plan 
strategic actions, particularly in relation to health 
education and dietary guidance, to improve the oral 
health of patients with developmental deficiencies.

Conclusion

Oral health-related behaviors and nasal respiration 
influence the rate of dental caries recurrence in 
individuals with developmental disabilities.
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