
INTRODUCTION
Intellectual disability (ID)  is a developmental condition 
characterized by signicant decits in both intellectual 
functioning and adaptive behaviour including conceptual, 

1social and practical skills.  Awareness among the public in 
India, concerning individual with intellectual disability has 
gained much attention recently after the passing of Rights of 

2PWD (Person with disability) Act, 2016. According to the 
Census 2011, there areabout 2.68 crore people with 
disabilities in India who constitutes 2.21 percent of the total 

3population of the Country.  

Individuals diagnosed with ID have limitations in both 
4intellectual functioning and adaptive behaviour , which limit 

their ability to independently complete sequential tasks such 
as daily tooth brushing. Consequently, the oral health status 
of individuals with ID needs particular attention. Dental caries 
is the most prevalent disease among mentally retarded 
children worldwide and dental treatment is the greatest 

5unattended health need of the disabled. The population with 
disabilities has signicantly higher rates of poor oral hygiene, 
gingivitis, and periodontitis than do members of the general 

6population.  Dental caries rates in people with ID are the same 
7as or lower than the general population.  According to a recent 

systematic review, individuals with an intellectual and 
developmental disability (IDD) has higher levels of dental 
plaque, worse gingival status, fewer decayed and lled 

4permanent teeth. Moreover, because of the insufcient or 
sometimes complete dysfunction of their stomatognathic 
apparatus, often due to anatomical malformations of the 
orofacial cavity and children's uncooperative behaviour, 
accomplishment of good oral hygiene measurements usually 

8implies the assistance of parents or caretakers.

There is increasing worldwide interest in the oral health status 
of children with intellectual disabilities. Information 
concerning the oral health status and treatment needs of 

adults with IDDs is essential to create best practices for 
inclusion in dental treatment guidelines and to develop 
compensatory strategies to promote and protect the oral 

9health of this vulnerable population. However, there is a 
serious dearth in the data available from India. Hence the aim 
of the current study was to assess the dental caries status of 
individuals with IDD as compared to age and gender-
matched healthy individuals in India.

MATERIALS AND METHODS
A cross-sectional comparative study was done in randomly 
selected 266 individuals with IDD (with medical board 
certicate for IDD) from different special schools and 266 age 
and gender-matched healthy controls from general 
population residing in Kozhikode district, India.  Sample size 

 2 x 2  2was calculated using the formula, N = {(Zα+ Zβ)  SD ×2}/d  
where, d=0.4, Zα=1.96, Zβ =0.842, SD=1.87. Uncooperative 
individuals, individuals with profound IDD, individuals under 
long term sweet medications or with a severe systemic illness 
which contraindicated an oral examination and those who 
refused to sign the consent form were excluded from the study.

Data collection and clinical examination 
Ethical approval was obtained from the Institutional Ethics 
Committee Government Dental College, Kozhikode (ECR/673/ 
Inst/ KL/2014). Written informed consent was obtained from 
participants' parents, legal guardians or institution 
caretakers.Individuals with IDD were examined in the 
presence of their parents, teachers and or caretakers. Age and 
gender-matched healthy individuals in the control groups 
were recruited by conducting dental camps in schools, 
colleges.The baseline sociodemographic data along with 
relevant information such as medical history, brushing habits, 
residential status, and severity of mental retardation were 
recorded by interviewing parents, caretaker, teachers or from 
admission records and medical board certicates. Cases 
were then classied into four groups, intellectual 
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developmental disabil i ty associated with Autist ic 
disorder(AD), Down syndrome (DS), and Cerebral palsy (CP) 
and individuals with intellectual developmental disability not 
associated with AD, CP and or DS(IDD), category were further 
classied into mild-moderate and severe intellectual 
disabilities (as per medical board certicate). Clinical 
examination for both cases and controls were carried out at 
the respective institutions using articial light, plain mouth 
mirror and dental explorer. To record the dental health 
condition, Decayed-Missing –Filled Teeth Index (DMFT Index- 
by Henry T.Klien, Carrolle E. Palmer and Knutson J.W – 1938) 
was recorded. 

STATISTICAL ANALYSIS
A descriptive analysis of the data was performed. The mean ± 

standard deviations were used for describing DMFT and their 

components.Wilcoxon signed ranks test, Kruskal Wallis test 

and Mann Whitney test were used to compare the DMFT status 

and various components.  A P-value< 0.5 is considered as 

statistically signicant.  IBM SPSS version 22 was used for 
10statistical analysis.

RESULTS

A total of 266 individuals with IDD and 266 age and gender-

matched healthy controls between the age of 13 to 35 years 

were examined. The general prole of the study population is 

given in table:1. Majority of the study participants were males 

(n=195(73.3)) and aged 13 to 20 years (n=155(58)). IDD alone 

(n=172(64.7)) was the most common disability type and the 

majority (n=134 (50.4)) had a moderate intellectual disability. 

Among the study participants, DMFT score=0 was found in 29 

(10.9%) cases and 81 (30.5) controls. The mean number of 

decayed tooth and the DMFT score (DT= 4.16±4.17 vs 

0.65±0.90; DMFT= 4.56±4.55 vs 1.41±1.42); P- value=0.00) 

was signicantly higher among individuals with IDD 

compared to their healthy controls. Whereas the mean 

number of lled tooth (0.68±1.1 vs 0.18±0.81; P value=0.00) 

was signicantly higher among controls compared to cases. 

(Table:2)

In both, the study groups DMFT score signicantly increased 

(P Value=0.00) with age. Similarly, the mean number of 

decayed and missing teeth also showed a gradual increase 

across ages in both groups. However, this pattern was not 

seen in the case of lled teeth. Even though there was a 

gradual increase in the mean number of lled teeth till 30 

years of age, it suddenly declined after 31 years in both the 

groups. When the DMFT status was compared based on 

gender, female showed slightly higher mean DMFT score, the 

mean number of decayed and lled teeth. However, this was 

not statistically signicant (P value>0.05). There was a 

signicant increase in the mean DMFT (P value=0.001) and 

DT score (p value=0.00) among IDD individuals with cerebral 

palsy compared to IDD alone or other types. The study showed 

a signicant (P value=0.008) increase in the mean number of 

decayed teeth according to the severity of IDD. Similarly, the 

DMFT score also increased according to the severity. 

Nonetheless, the mean number of lled teeth decreased 

according to the severity of IDD even though non-signicant 

(Pvalue=0.359). (Table:3) Frequency of brushing revealed 

that, while the majority of the cases (n=262(98.5)) brushed 

once daily, the majority of the controls (n= 142(53.4)) brushed 

twice daily. (Figure:1)

DISCUSSION

Oral disease is a major health problem for adults with 

disabilities and is the most unattended health need among 
11the disabled. Dental caries, gingivitis and periodontal 

disease are among the top ten secondary conditions among 

individuals with ID that cause limitations in their daily 
12actives.  In the current study, dental caries status of 266 

individuals with IDD were compared with 266 age and gender-

matched controls. Overall, the prevalence rate of caries-free 

individuals was higher among individuals with IDD compared 

to their age and gender-matched healthy controls in the 

current study. The mean DMFT score was 4.56±4.55. This was 

comparable to other studies conducted among individuals 
13, with various intellectual disabilities in various parts of India.

14 The mean number of decayed tooth and the DMFT score (p 

Value<0.05) was signicantly higher among individuals with 

IDD compared to their healthy controls.  This was in 
15, 16accordance with the ndings of previous studies. However, 

data on dental caries prevalence among the disabled are not 

consistent. Few studies have reported similar or even lower 

decay rates in healthy individuals than individuals with 
11, 17, 18intellectual disability of the same age.  These conicting 

results in various studies can be attributed to the institutional 

status of study subjects, the difference in age group or to the 

study population and settings and difference in the level of 

public welfare for the disabled among countries. In many 

institutional and group settings, residents receive a well-

balanced diet, with a supervised intake of rened 
7carbohydrates.  The high DMFT score of the institutionalized 

disabled participants compared to the non-institutionalized 

disabled individuals in the current study conrms this nding. 

In our study, the majority of the participants were males. When 
comparing the caries rate between males and females, no 
signicant difference was found, which is to previous 

19literature. In agreement with previous reports, the present 
study revealed that DMFT score is associated with age in both 

9, 11, 15, 20cases and controls. This is due to the fact that dental 
19caries is irreversible and accumulative.

Poor oral health in the intellectually disabled has been 

attributed to several causes, including the individual's 

inability to achieve proper oral hygiene; the person's 
11incapacity to express their pain and discomfort.  They have 

been reported to have more obstacles in daily tooth brushing 
4than healthy children.  This might be due to their difculty in 

achieving the required manual dexterity for self-care and lack 
4of awareness of the importance of oral hygiene practice.  

Consistent with this nding, ninety-eightpercent of the cases 

brushed only once daily compared to the fty-threepercent of 

healthy controls who brushed twice daily. Also increased 

thirst, 'eating for consolation' or 'comfort' consumption of 

sweets and drinks, long-term consumption of medications in 

the form of sweetened syrups also increases the dental caries 
13rate in these individuals.  In order to remove the possible 

effect of long term sweetened cariogenic medication on the 

dental caries rate, and thereby the result of this study, 

individuals under such medication were excluded from our 

study.

The prevalence of the mean number of missing tooth was also 

higher among the cases compared to controls. However, the 

prevalence of lled tooth was signicantly lower among 

disabled individuals compared to the normal participants.  
11, This observation has also been reported by previous studies

15 and reects the limited accessibility to the dental care 

facilities for intellectually disabled than the general 

population. Several factors contributing to this large unmet 

treatment need among disabled individuals are lack of 

knowledge about good oral hygiene practices among 

parents, caretakers and concerned authorities, lack of 

motivation, low priority given to dental care in society, lack of 

facility for early and regular oral health check-up and prompt 
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19treatment and nally cost of the treatment.

The severity of ID has been identied as a predictor for oral 
21care access by one previous study. Inconsistent to this, we 

found that the caries rate and the DMFT score signicantly(p 

value=0.008) increased with the severity of the intellectual 

disability. Also,the mean DMFT and DT score were 

signicantly (p value<0.05) high among IDD individuals with 

cerebral palsy compared to IDD alone or other types. Cerebral 

palsy is often accompanied by disturbances in coordination, 

cognition, communication, and seizure disorders which in turn 
22affects the oral self-care behaviour.  IDD associated with 

down syndrome showed the lowest mean number of the 

decayed tooth which was in agreement with the previous 
23studies.  Congenital oligodontia, delayed eruption, a different 

salivary composition (salivary IgA, salivary pH, buffering 

capacity, and ow rate) were the major reasons endorsed to lower 
24caries prevalence in down syndrome patients.

Even though our study is one among the few studies which 

assessed the dental caries status of IDD individuals, there are 

several limitations for our study. Firstly, our study was conned 

to the dental caries status of the population which can be a 

limitation since individuals with intellectual disabilities suffer 

from other wide varieties of oral diseases also. However, this 

was beyond the scope of the current study. Also, various other 

factors like socioeconomic status, the extent of dental service 

being provided which might have an association with dental 

caries status were not assessed in the current study. Hence 

further studies are recommended.

CONCLUSION

It can be concluded from the study that individuals with IDD 

have higher dental caries experience compared to their 

healthy controls.With increasing age and life expectancy, this 

population is in need of good dental care on a regular basis to 
25prevent disease and improve quality of life.  Necessary action 

has to be taken by stakeholders to formulate strategy and 

policy for promoting dental health services for theseless 

fortunate population.

Table:1 General prole of the study population

Table:2 Comparison of DMFT status among cases and 
controls
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Variable Cases Controls P value

DT 4.16±4.17 0.65±0.90 *0.00

MT 0.21±0.94 0.09±0.46 0.059

FT 0.18±0.81 0.68±1.11 *0.00

DMFT 4.56±4.55 1.41±1.42 *0.00

Variable DT (Mean±SD) MT (Mean±SD) FT (Mean±SD) DMFT (Mean±SD)

Cases Controls Cases Controls Cases Controls Cases Controls

Institutionalization
Institutionalized
Non-Institutionalized

†P Value

4.06±3.64             
4.28±4.75             
0.528

-
-

0.15±0.96              
0.03±0.92           

*0.002

-
-

0.10±0.60
0.27±0.99
0.053

-
-

4.32±3.95               
4.86±5.19               
0.999

-
-

Age
13-20
21-30
31-35

‡p-Value

3.74±4.33
4.26±2.91
7.22±6.55

*0.002

0.62±0.83
0.66±0.93
0.77±1.26
0.988

0.08±0.30
0.37±1.42
0.55±1.33
0.110

0.01±0.13
0.17±0.68
0.33±0.46

*0.001

0.18±0.81
0.21±0.88
0
0.493

0.46±0.91
1.01±1.28
0.88±1.27

*0.001

4.01±4.56
4.86±3.49
7.77±7.36

*0.001

1.11±1.16
1.81±1.70
2.0±1.28

*0.000

Gender
Male
Female

†P Value

4.13±4.09
4.22±4.40
0.910

0.64±0.93
0.67±0.80
0.341

0.22±0.99
0.19±0.80
0.983

0.06±0.39
0.16±0.60
0.070

0.10±0.51
0.40±1.29
0.065

0.64±1.06
0.80±1.23
0.506

4.46±4.42
4.83±4.89
0.559

1.33±1.42
1.64±1.40
0.065

IDD type
IDD
IDD associated with DS
IDD associated with AD
IDD associated with CP

‡P value

4.61±4.40
1.73±1.80
4.27±4.60
3.50±2.61

*0.00

-
-
-
-
-

0.26±0.88
0.42±1.96
0.05±0.22
0
0.11

-
-
-
-
-

0.25±0.97
0.07±0.39
0.05±0.22
0.07±0.37
0.65

-
-
-
-
-

5.12±4.88
2.23±2.77
4.37±4.58
3.57±2.60

*0.001

-
-
-
-
-

IDD severity
Mild
Moderate
Severe
P value

3.26±2.94
4.0±4.05
5.60±523

*0.008

-
-
-

0.31±1.39
0.19±0.78
0.15±0.54
0.872

-
-
-

0.23±0.79
0.19±0.90
0.10±0.57
0.359

-
-
-

3.81±3.38
4.38±4.62
5.58±5.35
0.041

Table 3: Comparison of various variables with DMFT status among cases and controls

Parameters Cases
n (%)

Controls
n (%)

Age (In Years)
13 to 20
21 to 30 
31 to 35
Total

155(58)
93(35)
18(7)

266(100)

155(58)
93(35)
18(7)

266(100)

Gender
Male
Female
Total

195(733.3)
71(26.7)
266(100)

195(733.3)
71(26.7)
266(100)

IDD type
IDD associated with DS
IDD associated with AD
IDD associated with CP
IDD
Total

26(9.8)
40(15)

28(10.5)
172(64.7)
266(100)

-
-

-
-

IDD severity
Mild
Moderate
Severe
Total

72(27.1)
134(50.4)
60(22.6)
266(100)

-
-
-

Institutional status
Institutionalized
Non- Institutionalized
Total

147 (55.3)
119 (44.7)
266(100)

-
-
-

* P value<0.05, † Mann- Whitney U test, ‡ Kruskal Wallis test. 



Figure 1: Frequency of brushing in cases and controls.
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