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ABSTRACT

Objective: The aim of this study was to assess dental caries and associated factors in children with Down syndrome (DS). Methods: 
The sample consisted of children between 6 and 12 years old being 67 with DS and 46 without DS. Caries experience and gingival 
bleeding index were recorded. Questionnaire with socio-demographic questions was applied to children’s caregivers. Crude and 
adjusted prevalence ratios for caries in primary and permanent teeth were calculated by means of Poisson regression with robust 
variance. Results: Children with DS and without DS showed similar results for caries experience. Only age was associated with caries 
at permanent teeth. None of the variables were associated with caries at primary teeth in both groups of children. Conclusion: It can 
be concluded that social factors and access to dental services analyzed in this study were not associated with dental caries in children 
with DS syndrome. Furthermore, caries experience for children with DS and those without the syndrome were not different based on 
this study.

Index terms: Down syndrome. Dental caries. Social indicators.

RESUMO

Objetivo: O objetivo deste estudo foi avaliar a experiência de cárie dentária e os fatores associados em crianças com síndrome de Down 
(SD). Métodos: A amostra consistiu de crianças de 6 a 12 anos de idade, sendo 67 crianças com SD e em 46 sem SD. A experiência 
de cárie e o índice de sangramento gengival foram registrados. Um questionário sociodemográfico foi aplicado aos cuidadores das 
crianças. Os valores brutos e ajustados das razões de prevalência para cárie dentária foram calculados através das médias da regressão 
de Poisson com variável robusta. Resultados: As crianças com SD e sem SD mostraram resultados similares para experiência de cárie. 
Somente a idade foi associada com cárie em dentes permanentes, nenhuma das variáveis foi associada com cárie em dentes decíduos 
para ambos os grupos de crianças. Conclusão: Pode ser concluído que os fatores sociais e o acesso a serviços odontológicos analisados 
neste estudo não foram associados com cárie dentária em crianças com SD. Além disso, a experiência de cárie não diferiu entre as 
crianças com SD e sem SD neste estudo.

Termos de indexação: Síndrome de Down. Cárie dentária. Indicadores sociais
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INTRODUCTION

Down syndrome (DS) is the most prevalent 
genetic alteration in the population. This genetic anomaly 
affects all ethnicities and socioeconomic levels occurring 
in approximately 1:600 to 1:1,000 live births [1]. DS is 
a systemic condition, characterised by musculoskeletal 
abnormalities, such as a flat nasal bridge, small head, 
nose, feet, hands, and fingers, and hypotonia; cognitive 
and neurological disorders, including mental retardation; 
and cardiac, visual, respiratory, and metabolic changes 
[2]. DS patients are susceptible to infections, malignant, 
and autoimmune diseases [3]. For unknown reasons, 
the most abundant infections in DS are observed in the 
mucosal gastrointestinal and respiratory systems [4]. Their 
prevalence and severity increase with age [5]. 

DS is also associated with some peculiarities of 
the oral cavity and stomatognathic system, which must be 
monitored to ensure adequate oral health. These aspects 
include frequent malocclusions, temporomandibular joint 
dysfunction, problems in dental alignment, and bruxism 
[6,7]. Patients with DS may also have a high, V-shaped 
palate, a downward angle of the mouth, lower lip 
eversion, mouth breathing with drooling, a chapped lower 
lip, and angular cheilitis. The tongue may be scalloped, 
fissured, and protruded, with papillary hypertrophy, 
and although true macroglossia is rare, there may be 
apparent macroglossia relative to the small oral cavity. 
Dental anomalies such as microdontia, hypodontia, partial 
anodontia, supranumerary teeth, diastema and agenesis 
are also common [6,8].

There is no consensus in the literature regarding the 
potential association between DS and dental caries, because 
studies have produced controversial results [9]. Many 
report that individuals with DS have a lower prevalence of 
dental caries compared to non-DS individuals [1,6,10,11].  
However, other studies did not observe differences in caries 
experience among individuals with and without DS [12,13]. 
Possible causes of this putative difference in prevalence of 
dental caries include environmental factors, such as dietary 
and oral hygiene habits; congenital factors; and differences 
in the salivary composition of individuals with DS.

Delay in tooth eruption is one of the complicating 
factors in trying to interpret data for Down syndrome 
children and caries experience. Fung and Allison investigated 
the caries rates in Down syndrome individuals, where the 
delay in tooth eruption was taken into consideration. They 
reported that caries experience of those participants with 

Down syndrome compared to non-syndromic individuals 
became not significant [14].

The fact is that, dental caries still remain as 
an important oral health problem in Down syndrome 
individuals because its prevalence in this population varies 
28% to 43% [6,15]. Factors as socioeconomic status, 
caregiver’s level of education and access to dental services 
can be associated to dental caries in the whole population 
and in the vulnerable groups [16].

The compromised immunity of patients with Down 
syndrome, added to an altered inflammatory response in the 
presence of plaque, makes these individuals more susceptible 
to the development of periodontal disease [17,18].

Individuals with Down syndrome are part of 
a vulnerable group not only because of the difficulties 
imposed by their condition, but also because of the 
barriers imposed by the society. They are usually socially 
excluded, with limited access to the education and health 
care system to respond their needs. This can have a negative 
impact on their overall health status, also affecting their oral 
health [19].

The aim of this study was to assess the social factors 
associated with dental caries in primary and permanent 
teeth of children with Down syndrome.

METHODS

 The sample comprised 113 children aged 6 to 14 
years, with 67 children with DS from Medical Genetics 
Service of Hospital de Clínicas de Porto Alegre and 46 
children without DS from a public primary school in the 
city of Porto Alegre, RS. This sample was a part of previous 
study on caries in DS children [15]. Children without DS 
were included in this study to compose the control group. 
This study was approved by the Research Ethics Committee 
of Hospital de Clínicas de Porto Alegre (protocol number 
23211). All parents/legal guardians of study participants 
signed an informed consent document according to the 
Declaration of Helsinki [20]. 

The clinical examination was performed by a 
single well-trained examiner (MJSM) while the subjects 
were seated in a chair under natural light. Prior to the 
study, calibration sessions were held. Twenty children were 
examined twice with a week interval between the clinical 
examinations at the beginning of the study to calculate 
their subsequent agreement. Intra-examiner agreement for 
clinical examination was 0.96, which is deemed excellent 
according to a standard interpretation of kappa.
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The gingival bleeding index (GBI) was the first 
variable investigated during the clinical examination, and 
was recorded as presence or absence of gingival bleeding 
[21]. The diagnosis of caries was based on detection of 
carious lesions at the cavitation stage [22]. The total 
number of decayed, missing, and filled primary (dmft) 
and permanent (DMFT) teeth were recorded for each 
participant to characterise the epidemiological history of 
caries in both groups.

 All caregivers of children with and without Down 
syndrome answered a questionnaire. The questionnaire 
included demographic questions concerning age and 
gender of the children. Data on economic status were 
obtained through the Brazilian Economic Classification 
Criteria of the Brazilian Association of Economic Research 
[23], which estimates the purchasing power of urban 
individuals and families and considers the degree of 
education of the head of the household. This data was 
classified as low, medium and high. Mother’s educational 
level, the main responsible for the child, the mother´s 
perception of children’s oral health and access to dental 

Table 1. Characteristics of the studied population.

Variable Children without DS Children with DS p value

Age (mean ± SD) 8.72 ± 1.86 8.88 ± 2.03   0.67

Gender

Female 56.5% 41.8%   0.12

Main caregiver

Mother n=19 (41.3%) n=51 (76.1%) < 0.01

Economic status

Low 15.6% 13.4%   0.62

Medium 66.7% 74.7%

High 17.7% 11.9%

Mother’s educational level   0.67

> 11 years 57.2% 59.4%

Mother’s perception about child’s oral health   0.52

Good 56.5% 55.2%

Reason of first visit to dentist   0.82

Pain   6.5%   4.5%

Prevention 65.2% 70.1%

Other 28.3% 25.4%

Place of first visit to dentist     0.001

Public dental service 39.1% 29.9%

Private dental service 30.4% 13.4%

Other 2.2% 31.3%

Never visit dentist 28.3% 25.4%

Note: SD: standard deviation; DS: Down syndrome.

services (reason and place of first visit to dentist) were also 
included in the questionnaire.

Chi-square tests were used to evaluate the 
distributions of categorical independent variables in 
relation to the study outcome. For age, the t-test was 
used to compare means in relation to the outcome, for 
the other variables, chi-square was calculated. Prevalence 
ratios (PRs) were estimated using Poisson regression with 
a robust variance estimator. Variables which had p < .10 
were considered for the final, fully adjusted model. The 
association between the studied variables and the outcome 
was estimated using PRs and respective 95% confidence 
intervals (CIs). Statistical significance was set at p < .05. All 
statistical analyses were performed using the SPSS version 
18.0 (SPSS Inc., Chicago, IL).

RESULTS

 Table 1 shows the characteristics of the study 
population. For the variables age, gender, family income, 
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mother’s educational level, mother’s perception about 
child’s oral health, reason of first visit to dentist, and the 
children with and without Down syndrome presented 
similar results. DS children showed a higher percentage of 
mother as main caregiver compared to non-DS children 
(p < 0.05). Differences also were noted among the groups 
in relation to the place of first visit to dentist. About 
children who never visited dentist, it was found 25.4% in 
DS children and 28.3% in non-DS children.

Both groups showed similar results in dental 
caries experience. The DMFT and dmft (mean ± SD) were, 
respectively, 0.37±1.06 and 1.51±2.78 for DS children 
and 0.5 ± 0.91 and 1.42 ± 2.16 for non-DS children. The 
percentage of caries free children was 56.7% in DS group 
and 50% in non-DS group. 

Table 2 shows crude and adjusted prevalence 
ratio for caries in primary and permanent teeth of all 
studied children. Only age (PR=1.22, IC95%1.00-1.48) 

Table 2. Crude and adjusted prevalence ratios for caries in primary and permanent teeth of all studied children.

Caries in primary teeth Caries in permanent teeth

PRc (95%CI) PRa (95%CI) PRc (95%CI) PRa (95%CI)

Age 0.93 (0.81-1.07)& 1.22 (1.00-1.48)* 1.22 (1.00-1.48)*

Gender Male 1 1

Female 0.89 (0.53-1.47)& 0.64 (0.89-1.47)&

Down syndrome With DS 0.86 (0.52-1.44)& 0.55 (0.25-1.19)&

Without DS 1 1

Gingival Bleeding index 1.01 (0.99-1.03)# 1.01 (0.99-1.03)& 1.01 (0.99-1.03)&

Main caregiver Mother 0.77 (0.44-1.36)& 0.72 (0.33–1.54)&

Other 1 1

Mother’s educational level < 11 years 1 1 1

> 11 years 0.60 (0.35-1.01)# 0.67 (0.37-1.23)& 0.67 (0.30-1.49)&

Mother’s perception about child’s oral health Bad 1 1 1

Good 0.62 (0.38-1.02)# 1.17 (0.65-2.11)& 0.77 (0.29-2.03)&

Reason of first visit to dentist Never visit dentist 1 1

Pain 1.78 (0.69-4.61)& 2.25 (0.53-9.58)&

Prevention 1.00 (0.55-1.83)& 1.33 (0.48-3.66)&

Place of first visit to dentist Public dental service 1.25 (0.66-2.36)& 2.19 (0.79-6.05)&

Private dental service 1.02 (0.80-2.15)& 0.88 (0.22-3.53)&

Other 0.70 (0.28-1.75)& 0.61 (0.12-3.04)&

Never visit dentist 1 1

Economic status High 1 1

Medium 1.32 (0.55-3.19)& 1.00 (0.61-6.20)&

Low 2.04 (0.78-5.31)& 1.54 (0.39-6.01)&

Note: PRc: crude prevalence ratio; PRa: adjusted prevalence ratio; CI: confidence interval;# p<0.10; &p> 0.10; *p< 0.05.

was associated with caries at permanent teeth (p < 0.05). 
For caries in primary teeth, none of the variables was 
associated.

DISCUSSION

 There is a lack of evidence around the impact that 
disability has on oral health and what factors are related 
to caries experience in children of DS [9]. Therefore the 
present study assessed the associated factors with dental 
caries in children with Down syndrome. 

Many studied variables were related with child’s 
parents or caregivers as level of education, income and 
oral health perception. A study showed that caregivers’ 
perception of their children’s oral health status is a significant 
indicator of the children’s clinical caries experience [24]. 
Caregivers with good personal oral hygiene skills are 
more likely to understand the importance of a child’s 



Caries in children with Down syndrome

5RGO, Rev Gaúch Odontol. 2021;69:e20210044

oral health than caregivers with poor oral hygiene skills 
and would likely be more effective in controlling proper 
tooth brushing, sugary snack intake and other oral health 
behaviors of their children [25,26]. Caregivers who have 
better oral health habits are more likely to have children 
with better oral health habits. Young and disabled children 
depend on their caregivers to take care of their oral health 
needs, and caregivers play a key role in influencing the 
habits and health status of their children.

Parents play an important role in promoting positive 
attitudes and strategies toward oral health behaviours 
[27,28]. Mothers are the immediate and reliable caregivers 
of children in many countries, and they have a central 
role in providing effective guidance and positive attitudes 
toward oral health [29,30]. In the present study, mother’s 
educational level and mother’s perception about child’s 
oral health entered in the final and fully adjusted model, 
however they were not statistically significant. 

 Recent systematic reviews of those with intellectual 
disabilities have found conflicting evidence regarding their 
oral hygiene status. Oral hygiene was found to be poorer 
than in adults without learning disabilities. In children with 
autism, oral hygiene has been found to be poorer and caries 
prevalence higher compared to the general population [31] 
and there is a question over whether children with Down 
syndrome have lower levels of caries as has been previously 
accepted [9].

One explanation for the majority of studies to 
show a lower caries prevalence in DS children may be the 
number of erupted teeth. The present study observed 
that DS children have significantly less permanent teeth 
and more deciduous teeth than in the group without DS, 
although both groups had the same average age (data not 
shown). This difference may be due to delayed eruption of 
permanent teeth that is characteristic in DS people.  Those 
studies that found lower prevalence of caries in DS persons 
do not control this variable. Although some studies working 
with children at the age of mixed dentition, some of them 
only the DMFT or DMFS (permanent teeth) was considered 
[32,33]. Thus, it can be expected that DS children, by 
having fewer permanent teeth, have lower DMFT. A study 
that set the ratio of the number of teeth in people with and 
without SD also found no significant difference in caries 
prevalence between groups [14]. In the present study the 
percentage of caries free children was 56.7% in DS group 
and 50% in non-DS group, showing similar results. Our 
results agree with other studies that reported similar results 

for caries experience in children with and without Down 
syndrome [15,34].

 Regarding gingival status, as assessed by the GBI, 
children with DS also showed similar values compared to 
children without the syndrome. One possible explanation 
is that children with DS, who have limited manual 
dexterity, usually perform oral hygiene with the assistance 
or supervision of their parents or caregivers. Therefore, 
providing guidance to parents and caregivers is very 
important, as the oral hygiene of children with DS is highly 
dependent on their intervention [15,35]. Thus periodontal 
disease can be controlled in this population, even though 
these individuals have greater susceptibility. However the 
present study did not observed association between GBI 
index and caries experience in primary and permanent 
dentitions.  

Other variable assessed in this study was access to 
dental services. Previous studies have identified a higher 
prevalence of caries in individuals who visited the dentist 
because of pain or restoration when compared with those 
who visited the dentist because of prevention [36,37]. A 
study found that those individuals who only visit the dentist 
when dental problem appear had worse impact of oral 
health on daily living and quality of life [38]. In the present 
study, the reason of first visit to dentist was prevention for 
the majority of participants with few individuals having 
sought dental service because of tooth pain.

Previous studies have shown that factors related 
to biochemical, immunological and microbiological aspects 
of individuals with DS can influence the development of 
oral diseases [15,34,39]. Therefore other biological and 
behavioral variables as intellectual impairment, motor 
coordination and orofacial characteristics of Down 
syndrome patients should also be taken into consideration 
when analyzing dental caries in this population. Besides 
that disorders in the oral cavity of people with Down 
syndrome may compromise their life routine, causing 
health problems, behavioral changes and difficulty in social 
interaction [40].

Despite the high prevalence of systemic-
morbidities, after the onset of antibiotics and the possibility 
of surgical treatment for congenital heart defects, the life 
expectancy of patients with the syndrome has increased 
significantly, and the maintenance of good oral health 
is fundamental to guarantee the quality of life of these 
patients [41].
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One of the limitations of this study was sample 
size. The present study used part of the sample of a 
previous study performed on the oral health conditions 
of children with Down syndrome [15]. This fact may have 
underestimated the relationship between the analyzed 
factors and the prevalence of caries in this population. 

CONCLUSION

 It can be concluded that the social factors and 
access to dental services analyzed in this study were 
not associated with dental caries in children with DS. 
Furthermore, caries experience for children with DS and 
those without the syndrome were not different based on 
this study.
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