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Abstract
Children with intellectual disabilities (IDs) have incapacitated on daily life 
activities, chewing or swallowing problems, drooling saliva and other fac-
tors influence poor oral hygiene. The study aimed to explore scientific liter-
atures related caries status and factor associated in children with IDs. This 
comparative study was a systematic review and meta-analysis regarding 
the caries status between children with IDs and control group. The study 
was conducted on five data bases: PubMed, Web of Science, Scopus, Wi-
ley Online and Cochrane Library published from January 2004 to 15 Janu-
ary 2020. The reliability of the selection of the papers was very high (Kappa 
= 0.91). Review Manager (RevMan 5.3.3) was used for meta-analysis with 
p-value < 0.05. The initial search yielded 2337 articles. Twenty-four stud-
ies included in qualitative synthesis demonstrated several factors affected 
caries in IDs children consisted of parental awareness, severity of disor-
der, dietary intake, oral biology factor, medication use, dental professional 
acceptance and financial barrier. Thirteen studies included in quantitative 
synthesis showed the caries in children with intellectual disability was high-
er than normal children (p < 0.001). Children with IDs showed higher caries 
rates than general children. The findings suggest children with IDs support 
are necessary from their parents/caregivers, dental professional and policy 
maker to improve oral health promotion and prevention.

Key words: Dental caries; Intellectual disability; Child.

Valendriyani Ningrum,1 Abu Bakar2

Introduction

Dental caries remains one of the most prevalent 
and predominant persistent conditions 
affecting children worldwide, with significant 
implications for oral health and overall well-
being. In vulnerable populations, children 
with intellectual disabilities face heightened 
challenges in maintaining oral hygiene, accessing 
dental care and adhering to preventive measures. 
These challenges are compounded by physical, 
cognitive and behavioural limitations, as well 

as systemic barriers such as lack of awareness 
and accessibility of healthcare services. 
Developmental disabilities refer to physical 
and/or mental disability that begins during the 
developmental period, typically before age of 18. 
Intellectual disabilities (IDs) are among the most 
common developmental disabilities, affecting 
an individual’s ability to function in intellectual, 
social and practical domains. People with IDs 
suffer from a mental illness that affects their 



796

ability to adapt in the intellectual, social and 
practical domains.1 IDs often coexist with other 
developmental disorders, including depression, 
neurodevelopmental disorders such as attention-
deficit disorder.2

Studies have shown that individuals with ID 
commonly experience oral health problems including 
dental caries,3–9 poor oral hygiene,10, 11 periodontal 
disease,3, 5–7 ,9, 12, 13 malocclusion.5, 8, 14 Individuals with 
IDs who have mental and behavioural impairments 
called autistic spectrum disorders (ASD).15 This 
special need care also reported have lower oral 
hygiene,16–18 caries19–22 and periodontal disease.16, 

23 However, some studies suggest that children 
with ASD may have lower caries16, 24, 25 and fair 
oral hygiene26, 27 compared to typically developing 
children. Additional IDs such as epilepsy, cerebral 
palsy (CP), Down syndrome (DS) have also been 
associated with increased dental issues.28–30

Despite being a crucial component of general 
health, oral health is frequently disregarded by 
people with intellectual disability (ID). Due to 

Methods

This study follows the PRISMA guidelines to sys-
tematically review and synthesise evidence on the 
caries status in individuals with IDs (Figure 1). A 
comprehensive search and selection process was 
undertaken to ensure the inclusion of relevant, 
high-quality studies.

Eligibility criteria 
a. Inclusion criteria 

1. Children under the age of 18 with intellectual 
disabilities

2. At least one quantitative metric for caries sta-
tus (decayed, missing and filled teeth - DMFT 
or decayed, extracted, or filled primary teeth 
- DEFT)

3. Studies including a control group of typically 
developing children or siblings

4. Articles published in English
5. Clinical examination and observational study 

design.

b. Exclusion criteria
1. Abstract-only publications
2. Books
3. Conference proceedings

4. Oral/poster presentation
5. Systematic review, meta-analysis articles

Search strategy 
A systematic search was conducted across multi-
ple databases, including PubMed, Scopus, Web of 
Science Wiley Online and the Cochrane Library for 
articles published between January 2004 and 15 
January 2020. No language restrictions were ap-
plied and grey literature was included to minimise 
publication bias.

The search terms covered four main areas:
(a) Intellectual disabilities: (eg, intellectual 

disability - ID, Down syndrome - DS, autism 
spectrum disorder - ASD, cerebral palsy - CP, 
epilepsy, attention-deficit/hyperactivity dis-
order - ADHD)

(b) Children: (eg, preschool, child, adolescent, 
teenager)

(c) General health: (eg, healthy, normal, physi-
cally fit, good health)

(d) Caries status: (eg, oral health status, caries, 
decay, DMFT, oral hygiene)

difficulties of maintaining good oral hygiene, 
dependency on caregivers and limited access to 
dental care, this population is at significantly 
higher risk of oral diseases. Children with ID 
are more likely to experience dental caries, 
periodontal problems, oral trauma and 
malocclusion. Many individuals with ID struggle 
with daily oral hygiene activities, such as 
toothbrushing,8, 13, 31, 32 and may experience issues 
with chewing, swallowing,33, 34 drooling saliva,33 
or medication side effects29, 30 and all of which can 
contribute to poor oral health.34, 35 

Although several studies have explored oral 
health in individuals with ID, in-depth research 
on caries status and associated factors remains 
limited. This study aims to systematically review 
the scientific literature related to caries status in 
children with ID and contributing factors using 
a high statistical power and robust estimation 
approach. The findings are expected to provide 
strong, evidence�based insight into caries status 
and associated factors in children with ID.
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Figure 1: PRISMA flow diagram through different phases

Study records 
Data management: End Note, a reference manage-
ment software, was used to organise and manage 
the records.

Selection process: Two independent reviewers 
(VN/AB) screened the identified studies and as-
sessed their eligibility based on the inclusion cri-
teria. Full-text examinations were conducted for 
abstracts that lacked sufficient detail. Disagree-
ments were resolved through discussion. The 
Kappa statistic was calculated at 0.91 for study 
selection and 0.89 for literature analysis, indicat-
ing strong agreement (Table 1). The data gathered 
were subjected to analysis utilising the mean and 
standard deviation.

Table 1: PICO criteria

Framework item Term

Population
Intervention
Comparison
Outcomes

Children with intellectual disabilities

-

General children

Caries status

Data analysis
Data extracted included sample size, participant 
characteristics and study outcomes. The statis-
tical analysis was conducted using SPSS version 
23.0 and meta-analyses were performed using 
Review Manager (RevMan) Version 5.3. The sig-
nificance threshold was set at p < 0.05.

Ningrum and Bakar. Scr Med. 2025 Jul-Aug;56(4):795-803.
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Results

Meta-analysis results indicated a significant dis-
parity in caries prevalence between children with 
ID and typically developing children (Figure 2). 
Subgroup analyses showed varying results de-
pending on the type of ID. Children with ASD ex-
hibited significantly poorer oral health than their 
typically developing peers, attributed to factors 
such as increased salivary flow, high risk of ero-
sion, bruxism and neglect of oral hygiene. Chil-
dren with DS demonstrated significantly lower 
oral hygiene levels and higher caries status com-
pared to typically developing children. However, 
some studies suggested lower caries rates in DS 
due to regular dental care. No significant differ-
ence in caries status was found between children 
with CP and their typically developing peers.

Figure 2: Meta-analysis of caries status in children with intellectual disability compared to healthy children

Continuous results were obtained by entering 
the mean, standard deviation (SD) and number 
of members in each bunch. This is how subgroup 
meta-analyses stratified by specifically ID were 
carried out. Cochrane’s Q test and I2 were used 
to survey the ponders’ heterogeneity. I2 > 50 % 
showed extensive or significant heterogeneity, 
which led to the use of the random effects demon-
stration. The threshold for factual significance 
was chosen at p < 0.05.

Several factors influencing caries prevalence in 
children with ID were identified, including pa-
rental awareness, severity of disability, dietary 
intake, oral biology, medication use, professional 
dental care accessibility and financial barriers.

Discussion

This systematic review and meta-analysis provide 
the first comprehensive evaluation of caries status 
in children with ID using PRISMA guidelines. 
The findings highlight significant differences in 
caries prevalence between children with ID and 
typically developing children. The results are 
consistent with previous studies demonstrating 
worse oral health outcomes in individuals with 
special needs due to limited dental care access, 
inadequate oral hygiene and a lack of specialised 
training in dental professionals.36–39

The subgroup analyses for children with ASD 
indicated significant differences caries status 
(SMD: -0.14, 95 % CI: -0.19- 0.09, p < 0.00001), 

Gingival Index (SMD: -0.13, 95 % CI: - 0.17, -0.08, 
p < 0.00001) between children with ASD children 
and normal children. This analyses equal with 
latest study that poorer oral health in ASD 
children than normal children due to increase 
salivary flow impact to caries, high risk erosion, 
high risk bruxism and oral health careless.40–42

The subgroup analyses for children with DS 
presented significant differences caries status 
(SMD: -1.62, 95 % CI: −1.87, -1.37, p < 0.00001), 
OHIs status (SMD: -0.55, 95 % CI: -0.88, -0.23, p 
= 0.0009) between children with DS children and 
normal children. This study similar with other 
systematic review found that lower oral health 
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status in DS than normal children,14 but contrast 
with two studies that concluded DS have lower 
dental caries levels than control group43, 44 due to 
DS are tend to get dental care regularly.

The subgroup analyses for children with CP 
showed no differences caries condition in children 
with CP and normal children (SMD: -0.01, 95 % 
CI: −0.37, 0.34, p = 0.94). In contrast with others 
study that presented significant differences 
caries level in CP children than control group due 
to rare regular visit to dentist and children with 
CP have dental developmental anomalies such as 
the presence of abrasions and delayed eruption.45  

The study’s findings are mixed, but those with 
SNs have greater oral health issues. The oral 
health condition of children with SNs in Asia was 
found to be significantly influenced by several 
factors. Factors influencing oral health in children 
with ID include: (1) Parental awareness: Parents 
and caregivers often lack knowledge about 
appropriate oral hygiene practices for children 
with special needs; (2) Severity of ID: Children 
with severe disabilities require assistance 
with oral hygiene, increasing the risk of caries; 
(3) Dietary practices: Frequent consumption 
of sugary foods and soft diets contributes to 
higher caries prevalence; (4) Medication use: 
Psychoactive drugs and anticonvulsants can lead 
to side effects such as gingival hyperplasia and 
dry mouth, increasing caries risk; (5) Salivary 
factors: Biological factors, such as salivary pH and 
enzyme levels, influence caries susceptibility; (6) 
Dental care access: Many children with ID rarely 
visit the dentist due to behavioural challenges, 
lack of professional training and financial 
constraints.

Several parents were unaware of the reco-
mmended toothbrushing methods for special 
need children.46 Parents who are unaware 
of this need may inadvertently devalue ins-
truction related to component oral hygiene 
skills. Additionally, previous study reported 
that parental/caregiver’s awareness important 
necessary to daily oral hygiene practice of their ASD 
children/ ward.26 Parents and other caregivers 
should understand the advantages of increased 
dexterity for their children’s dental health in 
order to provide them more opportunities to 
learn how to be more independent.37 Awareness 
leads to inventiveness, such as changing the 
toothbrush’s handle length and size.46 Parental/
care givers awareness for better their child’s 
oral hygiene through visit dental professional 
regularly.35, 47–49

One important risk factor affecting caries rates 
is the severity of ID in individuals. Due to their 
limited physical capabilities for brushing, 
extended food retention in the oral cavity and 
reluctant dental procedures, children with severe 
disabilities exhibited noticeably higher caries 
rates.50–52 Children with mild to moderate IDs 
clean their teeth on their own without assistance 
from the handle. Many people with moderately 
severe IDs require customised toothbrushes to 
do their normal brushing activities. People with 
CP struggle with some motor abilities, which 
makes it difficult for them to brush their teeth 
effectively.53 In severe cases of IDs, toothbrushing 
requires parental or caregiver assistance.13, 54–58 
Brushing techniques should be based on the 
type and severity of the child’s disability.56 Some 
people with ID have trouble chewing, which 
results in food being retained in the mouth for a 
long time and affects their high caries status.59 
El Khatib et al study indicated children with 
ASD had more difficult behaviour than normal 
children during dental procedure.16 Behaviour 
challenges in dental treatment anticipated by 
sedation or general anaesthesia. Sedation is more 
flexible and available in the dental primary care 
setting than general anaesthesia. Hence, general 
anaesthesia performs when many difficulties to 
handle IDs children due to lack of cooperation, 
communication and cognitive ability.51, 52

Dietary practices involving the consumption 
of sweets as risk factors for dental cavities in 
children with IDs.56, 60 Consuming sugary liquids 
during main meals is significantly linked to 
children’s high caries prevalence. Those with 
mild to moderate disabilities eat more sweets 
than those with severe or profound disabilities.56 
Restricted diet by parents in ASD children success 
keep oral hygiene and number caries similar 
with general health children.61–63 Bakry and Alaki 
study reported a strong correlation between the 
consumption of soft foods and the rate of dental 
cavities (p = 0.001) in children with ID.50 

Some individual with ID and related disorders 
consume drugs to control the manifestations 
of disorder. The presence of gingivitis in IDs 
children might be the side effects of psychoactive 
drugs or anticonvulsants.5, 25 Since the children 
with epilepsy took their prescriptions in syrup 
form and never cleaned their mouths after taking 
them, prolonged use of those sugar-containing 
medications may raise the risk of caries in 
deciduous teeth64 and gingival hyperplasia 
presence commonly from side-effect of phenytoin 
drug. The ADHD children with medicated higher 
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risk for decay than ADHD children without 
medicated due to hyposalivation as side effect 
from drugs use routinely.63 

Saliva have biological factors plays an important 
role in the dental caries resistance, susceptibility, 
or both.65 The few caries rates in children with 
ASD due to the presence of protective biological 
factors such as SIgA, salivary flow rate, lysozyme, 
lactoferrin and peroxidases and salivary pH.63 
Hence, Lee et al study showed DS children who 
have a lower caries rate might be due to the 
higher amounts of Streptococcus mutans specific 
IgA antibodies.66 The pH saliva and buffering 
capability were less in CP children compared 
to the healthy group and the impact is similar 
caries status between both of them.67 In contrary, 
Namal et al in Turkey informed that DS subjects 
have a more acid oral environment compared 
to healthy subjects cause more prevalent caries 
number. The individuals with ID who have both 
Streptococcus mutans and Streptococcus sobrinus 
have a significantly greater prevalent of caries 
than those with S mutans only.68 According to the 
previous study, children with DS had worse oral 
hygiene and a lower overall antioxidant capacity 
due to the microbiological makeup of subgingival 
plaque (Actinomyces and Hemophilus strains), as 
well as greater amounts of salivary sialic acid.53 

Most children with special needs never went 
to the dentist.5 Most children with epilepsy 
reported seeing a dentist infrequently.64 These 
issues are brought about by the unruly behaviour 
of special needs patients, the dentist’s ignorance 
and incompetence in treating special needs 
patients, the strict admissions procedures, 
the difficulty in accessing the dental clinic and 
financial difficulties.26, 30, 52, 69 Dentists should 
develop their unique abilities in treating children 
with specific problems and managing their 
behaviour. To properly educate and train parents 
and caregivers to maintain their children’s oral 
hygiene, professional assistance is required.11, 70

The poor oral health status of ID group has an 
association with poverty.70 Most Asia country 
in lower-income and middle-income country. 
Parents of IDs group are mostly low income 
and did not affordable access to dental care. 
They can’t fill the caries because of financial 
reason.  This condition added with low dental 
coverage,71 financial barriers, particularly in 
low- and middle-income countries, significantly 
impact dental care accessibility for children with 
ID. Social insurance and specialised training 
for dental professionals may help improve oral 
health outcomes in this population.72 The findings 

of this systematic review and meta-analysis 
provide a comprehensive understanding of the 
caries status in individuals with ID. The results 
demonstrate a significantly higher prevalence 
and severity of dental caries in this population 
compared to the general population, highlighting 
a pressing public health concern.

Limitations 
The study was limited to English-language 
publications, potentially excluding relevant 
research in other languages. The findings cannot 
be generalised to all individuals with special 
needs, as they focus primarily on those with 
intellectual disabilities.

Overall, children with intellectual disabilities 
exhibit significantly worse oral health, partic-
ularly in terms of caries status. Factors such as 
parental awareness, severity of the disorder, 
diet, biological factors, medication use, pro-
fessional dental care and financial constraints 
play a crucial role in oral health disparities.

Conclusion

This study was a secondary analysis based on 
the currently existing data and did not directly 
involve with human participants or experimental 
animals. Therefore, the ethics approval was not 
required in this paper. 
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