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[9]malocclusion . DAI is integrated into the 
International Collaboration Study of Oral 
Health Outcomes by the World Health 
Organization as an international index, 
links clinical and aesthetic components 
mathematically to produce a single 

[10]score . As dental auxiliaries can use the 
DAI to determine which patients to refer 
to a specialist, this can reduce the number 
of initial consultations by dentists or 
orthodontists, an important advantage in 

[11],[12]public health programmes . DAI 
scores have also been found to be 
significantly associated with the 
perception of treatment need by students 
and parents (Cons et al. , 1987; Spencer et 
al. , 1992), and these are good predictors 
of the acceptance of future fixed 
orthodontic therapy (Jenny and Cons, 

[12]1996b) .

The DAI has proven to be reliable and 
[13],[14]valid index . It is generally agreed 

that DAI is quick, relatively simple to use 
[15]and universally acceptable . Besides, 

the DAI has been adopted by the World 
Health Organization (WHO) as a cross-

Introduction
Special needs individuals are children or 
adults who are prevented by a physical or 
mental condition from full participation 
in the normal range of activities of their 

[1],[2]age groups . The designation is useful 
for getting needed services, setting 
appropr ia te  goa l s  and  ga in ing  
understanding for a child and stressed 

[3]family . They usually exhibit high 
orthodontic treatment needs because of 
an increased prevalence and severity of 

[4],[5],[6]malocclusions . Although their 
parents are highly motivated to improve 
the children's quality of life, by 
improving the appearance and the oral 
function, they are also the least likely to 

[2]receive orthodontic treatment . Careful 
attention to malocclusion in children with 
special needs leads to a considerable 

[7]improvement in the quality of life .

The Dental Aesthetic Index (DAI), 
developed in the United States of 

[8]America predicts the clinical judgments 
o f  o r thodont i s t s  in  separa t ing  
handicapping from non-handicapping 
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cultural index and has been applied 
among diverse ethnic groups without 
modification. All these reasons made it a 
suitable epidemiological index for using 
in developing countries, which lack a 
specifically developed orthodontic 

[16]treatment need index . The DAI 
satisfies this need and can be used in 
epidemiological surveys to assess unmet 

[15],[17]treatment need .

The purpose of this study was to evaluate 
the  var ious  malocclus ions  and 
understand the orthodontic treatment 
need among 12-15 years children with 
special needs from special schools using 
Dental Aesthetic Index, so that better 
treatment services can be planned in 
future in the field of dentistry to treat the 
malocclusions.

Materials and Methods
A cross-sectional prospective study was 
performed among 78 children with 
special needs (52 boys and 26 girls) from 
special schools in Chandigarh and its 
surrounding areas aged between 12 to 15 
years. These children were suffering 

Abstract
Aim: To assess the severity of malocclusion and orthodontic treatment need in children with 
special needs.
Method: A cross-sectional prospective study was performed among 78 children with special 
needs attending special schools, 12–15 years of age in Chandigarh and its surrounding areas. 
The Dental Aesthetic Index (DAI) was used in order to estimate the orthodontic treatment need. 
Data consisting of DAI components were recorded in WHO Oral Health Assessment Form 
(1997). The collected data were subjected to statistical analysis using Statistical Package for 
Social Sciences (SPSS Inc., Chicago IL, version 15.0 for Windows). The reliability between the 

2two examiners was calculated by Cronbach’s Alpha. The Chi-square test (X ) and Fisher’s exact 
test were used to compare proportions.
Results: Among the 78 children with special needs examined, 52 (66.7%) were boys and 26 

_(33.3%) were girls. Out of these 43.6% children had DAI scores <  25 with no or minor 
malocclusion requiring no or little treatment, 17.9% had DAI scores of 26–30 with definite 
malocclusion requiring elective treatment, 17.9% had DAI scores of 31–35 with severe 

_malocclusion requiring highly desirable treatment, and 20.5% had DAI scores > 36 with 
handicapping malocclusion requiring mandatory treatment.
Conclusion: This study suggests that a large proportion of the children with special needs had 
very severe malocclusion where treatment is considered mandatory. Mentally disabled children 
have more orthodontic treatment need than the treatment need for sensory impaired children.
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from various developmental, physical 
and mental disabilities [Table 1]. This 
age group was chosen as this is the age 
when the malocclusion is expressed fully 
and the need for orthodontic treatment 
can be estimated so that the early 
intervention is possible.

Students were excluded from the study if 
they wore an orthodontic appliance or 
reported a history of previous orthodontic 
treatment, who were not cooperative for 
oral examination, children below the age 
of 12 years and children above the age of 
15 years. The study was approved by the 
Ethical Committee and prior consent to 
conduct the study was obtained from the 
respective school authorities and from 
the parents or guardians of the children.
The dental examinations and diagnostic 
criteria followed the World Health 
Organization recommendations for oral 

[18]health surveys . Clinical examinations 
for evaluating DAI were made by two 
calibrated examiners.  Thorough 
methodology t ra in ing  for  DAI  
measurements was done prior to the data 
collection at the Department of 
O r t h o d o n t i c s  a n d  D e n t o f a c i a l  
Orthopedics, M. M. College of Dental 
Sciences and Research, Mullana, 
Haryana. Twenty five of the children 
were re-examined 1 month after their 
initial examination to check the 
reliability of two examiners. The 
reliability of two examiners was 
calculated by Cronbach's Alpha.

The students were examined in natural 
daylight in one of the brightest rooms of 
their school using the Community 
Periodontal Index (CPI) probe, metal 
millimeter ruler and mouth mirror. 
Clinical examinations for evaluating 
DAI were made and the data was 
collected in WHO Oral Health 
Assessment Form (1997). Scores for 
each component were then multiplied by 
its corresponding regression coefficient 
using the rounded weights. The products 
were added, and summed up with the 
regression constant to give the DAI score 
[Table 2].

The result was then grouped according to 
various malocclusion severity levels:
1. < 26: little or no treatment need
2. 26 to 30: treatment elective
3. 31to 35: treatment highly desirable 
4. > 35: treatment mandatory

The statistical analysis was carried out 
using Statistical Package for Social 
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Sciences (SPSS Inc., Chicago, IL, 
version 15.0 for Windows). Qualitative 
or categorical variables were described as 
frequencies and proportions. Proportions 
were compared using Chi square or 
Fisher's exact test whichever was 
applicable. All statistical tests were two-
sided and performed at a significance 
level of α=0.05.

Results
The reliability between two examiners 
was 0.903 which is more than 0.7 it 
indicated that values of two observers 
were reliable and the correlation 
coefficient between examiner 1 and 
examiner 2 was 0.824 which is excellent 
correlation.

Among the total 78 children with special 
needs, 52 (66.7%) were boys and 26 
(33.3%) were girls. From these 10 
(12.8%) of the children were suffering 
from autism, 4 (5.1%) were suffering 
from Down Syndrome, 11 (14.1%) were 
hearing impaired, 2 (2.6%) were 

suffering from learning disability, 43 
(55.1%) were suffering from mental 
retardation, 2 (2.6%) were suffering from 
orthopaedic disability, 1 (1.3%) were 
suffering from spastic paraplegia and 5 
(6.4%) were visually impaired. The DAI 
scores calculated for all the disabled 
children are shown in Table 1. No 
statistically significant differences were 
observed with in the study group for 

DISABILITY

Autism

Down Syndrome

Hearing Impaired

Learning Disability

Mental Retardation

Orthopaedic Disability

Spastic Paraplegia

Visually Impaired

Total

n (%)

10 (12.8)

4 (5.1)

11 (14.1)

2 (2.6)

43 (55.1)

2 (2.6)

1 (1.3)

5 (6.4)

78 (100)

DAI scores

<_ 25 n (%)

5 (14.7)

0 (0)

7 (20.6)

0 (0)

15 (44.1)

1 (2.9)

1 (2.9)

5 (14.7)

34 (100)

26–30 n (%)

1 (7.1)

2 (14.3)

1 (7.1)

1 (7.1)

8 (57.1)

1 (7.1)

0 (0)

0 (0)

14 (100)

31–35 n (%)

2 (14.3)

2 (14.3)

3 (21.4)

1 (7.1)

6 (42.9)

0 (0)

0 (0)

0 (0)

14 (100)

>_ 36 n (%)

2 (12.5)

0 (0)

0 (0)

0 (0)

14 (87.5)

0 (0)

0 (0)

0 (0)

16 (100)

2X = 29.349 (a), df= 21, P= 0.106

Table 1. Disability wise distribution of DAI scores.

DAI Components

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Rounded weights

1

1

3

1

1

2

4

4

3

13

6No. of missing incisor, canine or premolar

teeth in maxillay and mandibular  arches

Crowding in the incisal segment

 (no. of segments crowded)

Spacing in the incisal segments

(no. of segments spaced)

Mid line diastema in millimeters

Largest anterior maxillary irregularity in millimeters

Largest anterior mandibular irregularity in millimeters

Anterior maxillary overjet in millimeters

Anterior mandibular overjet in millimeters

Vertical anterior open bite in millimeters

Antero-posterior molar relation; largest deviation

from normal either left or right , 0=normal,

1=1/2 cusp either mesial or distal, 2=1 full

cusp or more either mesial or distal

Constant

Table 2.  Standard Dental Aesthetic Index (DAI) scoring
DAI components Boys n (%) Girls n (%) Total n (%)

2X , P

Missing anterior teeth

Incisal segment crowding

43 (82.7)

9 (17.3)

25 (96.2)

1 (3.8)

68 (87.2)

10 (12.8)

2X = 2.810 (b)

P= 0.094

0

1–2 segments

13 (25.0)

39 (75.0)

32 (61.5)

20 (38.5)

39 (75.0)

13 (25.0)

25 (48.1)

27 (51.9)

17 (32.7)

35 (67.3)

30 (57.7)

22 (42.3)

45 (86.5)

7 (13.5)

51 (98.1)

1 (1.9)

28 (53.8)

19 (36.5)

5 (9.6)

10 (38.5)

16 (61.5)

23 (29.5)

55 (70.5)

2X = 1.511 (b)

P= 0.219

Incisal segment spacing

0

1–2 segments

0–2 mm

>2 mm

Normal

Half cusp deviation

Full cusp deviation

12 (46.2)

14 (53.8)

22 (84.6)

4 (15.4)

16 (61.5)

10 (38.5)

10 (38.5)

16 (61.5)

9 (34.6)

17 (65.4)

23 (88.5)

3 (11.5)

25 (96.2)

1 (3.8)

12 (46.2)

9 (34.6)

5 (19.2)

44 (56.4)

34 (43.6)

61 (78.2)

17 (21.8)

41 (52.6)

37 (47.4)

27 (34.6)

51 (65.4)

39 (50.0)

39 (50.0)

68 (87.2)

10 (12.8)

76 (97.4)

2 (2.6)

40 (51.3)

28 (35.9)

10 (12.8)

2X = 1.668 (b)

P= 0.196

2X = 0.940 (b)

P= 0.332

2X = 1.260 (b)

P= 0.262

2X = 1.177 (a)

P= 0.555

2X = 3.692 (b)

P= 0.055

2X = 0.057 (b)

P= 0.811

2X = 0.257 (b)

P= 0.612

2X = 1.468 (a)

P= 0.480

Midline Diastema

Maxillary anterior irregularity

Mandibular anterior irregularity

Anterior maxillary overjet

Anterior mandibular overjet

Vertical anterior open bite

Antero-posterior molar relation

Table 4. Distribution of DAI components.

0

>_  1 mm

0

>_  1 mm

0

>_  1 mm

0

>_  1 mm

0

>_  1 mm

0

>_  1 mm



2different disabilities (X =29.349, 
p=0.106). Among the 78 children, 21 
(26.9%) belonged to 12 years of age 
group, 17 (21.8%) belonged to 13 years 
of age group, 19 (24.4%) belonged to 14 
years of age group and 21 (26.9%) 
belonged to 15 years of age group. No 
statistically significant differences were 
observed with in the study group for 

2different age groups (X =7.495, 
p=0.586). [Table 3]

Out of the 78 examined school children, 
68 (87.2%) had no missing anterior teeth 
while 10 (12.8%) had 1 or more missing 
anterior teeth. Among the 52 examined 
boys, 43 (82.7%) had no missing anterior 
teeth, and 9 (17.3%) had 1 or more 
missing anterior teeth. Among the 26 
examined girls, 25 (96.2%) had no 
missing anterior teeth, and 1 (3.8%) had 1 
or more missing anterior teeth. A total of 
23 (29.5%) school children had no incisal 
segment crowding and 55 (70.5%) had 1- 
or 2-segments crowding. A total of 44 
(56.4%) school children had no incisal 
segment spacing and 34 (43.6%) had 1- 
or 2-segments spacing. Of 78 school 
children examined, 61 (78.2%) had no 
midline diastema and 17 (21.8%) had 
diastema of 1-4 mm. [Table 4]

41 (52.6%) of the children had no 
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maxillary anterior teeth irregularity and 
37 (47.4%) had more than 1 mm 
maxillary anterior irregularity. A total of 
27 (34.6%) of the children had no 
mandibular anterior teeth irregularity and 
51 (65.4%) had more than 1 mm 
mandibular anterior irregularity. [Table 
4]

In the present study, 39 (50.0%) school 
children had an anterior maxillary overjet 
of 0 to 2 mm, and 39 (50.0%) had an 
overjet of >2 mm. Of the boys, 30 
(57.7%) had an anterior maxillary overjet 
of 0 to 2 mm, and 22 (42.3%) had an 
overjet of >2mm. 9 (34.6%) of the girls 
had an anterior maxillary overjet of 0 to 2 
mm and 17 (65.4%) had an overjet of 
>2mm. Of the 78 examined school 
children, 68 (87.2%) had no mandibular 
overjet and 10 (12.8%) had a mandibular 
overjet of 1-5 mm. Of the 78 examined 
school children, 76 (97.4%) had no 
anterior open bite and 2 (2.6%) had an 
anterior open bite of 1-2 mm. Of the 78 
examined school children, 40 (51.3%) 
had normal molar relationship, 28 
(35.9%) had half-cusp deviation, and 10 
(12.8%) had full-cusp deviation. 
However, for all 10 components of DAI, 
there were no statistically significant 
differences observed between boys and 
girls. [Table 4]

In the present study, the distribution of 
DAI scores and orthodontic treatment 
needs showed, 34 (43.6%) had DAI 
scores <_  25 with no abnormality or little 
malocclusion requiring no or slight 
treatment, 14 (17.9%) had DAI scores of 
26-30 with definite malocclusion 
requiring elective orthodontic treatment, 
14 (17.9%) had DAI scores of 31-35 with 
severe type of malocclusion requiring 
highly desirable orthodontic treatment, 
16 (20.5%) had DAI scores >_ 36 with 
v e r y  s e v e r e  o r  h a n d i c a p p i n g  
malocclusion requiring mandatory type 
of orthodontic treatment. [Table 5]

Among the students who were having 
DAI scores <_  25, 23 (67.6%) were boys 
and 11 (32.4%) were girls. Students 
having DAI scores of 26-30, comprised 
10 (71.4%) boys and 4 (28.6%) girls. 
Students having DAI scores of 31-35, 
comprised 8 (57.1%) boys and 6 (42.9%) 
girls. Students having DAI scores >_ 36 
comprised 11 (68.7%) boys and 5 
(31.3%) girls. No statistically significant 
differences were found with in the study 
group between the boys and girls. 

2(X =0.760, p=0.859). [Table 6]

Discussion
The results of this study indicated that 
43.6% of the disabled children had a 
dental appearance that required no 
or thodont ic  t rea tment .  This  i s  
comparable to the study of Onyeaso CO 
for mentally handicapped children in 
Ibadan, Nigeria which reported about 

[19]42% not requiring treatment .This 
result is, however, lower than that 
reported by Shivakumar and Chandu in a 
study of same age group of normal Indian 

[20]children . In this latter study, over 
79.9% of the normal children had DAI 
scores of 25 or less with slight or no 
treatment need. Furthermore, the results 
of our study indicated that the children 
with special needs had a higher DAI 
score of >_ 36 than the normal Indian 
children. It came out to be 20.5% in our 
study, which is very high in comparison 
to 0.5% as reported by Shivakumar and 

[20]Chandu . It shows that children with 
special needs had a high frequency of 
v e r y  s e v e r e  o r  h a n d i c a p p i n g  
malocclusion indicating mandatory 
treatment need as compared to normal 
children.

A large proportion of the children had 
severe to very severe malocclusion with 
treatment considered mandatory based 
on the decision points on the DAI scale. 

DAI Components

Age

12

13

14

15

Total

n (%)

21 (26.9)

17 (21.8)

19 (24.4)

21 (26.9)

78 (100)

<_ 25 n (%)

No/slight need

10 (29.4)

7 (20.6)

9 (26.5)

8 (23.5)

34 (100)

26–30 n (%)

Elective treatment

3 (21.4)

4 (28.6)

5 (35.7)

2 (14.3)

14 (100)

31–35 n (%)

Highly desirable

5 (35.7)

3 (21.4)

3 (21.4)

3 (21.4)

14 (100)

>_ 36 n (%)

Mandatory treatment

3 (18.8)

3 (18.8)

2 (12.5)

8 (50.0)

16 (100)
2X = 7.495 (a), df= 9, P=0.586

Table 3. Age wise distribution of DAI scores and orthodontic treatment 
needs.

n (%)

34 (43.6)

14 (17.9)

14 (17.9)

16 (20.5)

DAI scores

<_ 25

26–30

31–35

>_ 36

Severity of malocclusion

No abnormality or minor malocclusion

Definite malocclusion

Severe malocclusion

Very severe or handicapping

Treatment need

No or slight need

Elective

Highly desirable

Mandatory

Table 5. Prevalence of malocclusion and orthodontic treatment needs of 
study population.

Gender

Boys

Girls

Total

n (%)

52 (66.7)

26 (33.3)

78 (100)

<_ 25 n (%)

23 (67.6)

11 (32.4)

34 (100)

26–30 n (%)

10 (71.4)

4 (28.6)

14 (100)

31–35 n (%)

8 (57.1)

6 (42.9)

14 (100)

>_ 36 n (%)

11 (68.7)

5 (31.3)

16 (100)

DAI scores

2X = 0.760 (a), df= 3, P= 0.859

Table 6. Gender wise distribution of DAI scores.
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5. Establish a good doctor-patient 
relationship, to gain the child's and 
parents' trust and to improve their 
confidence.
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relationship discrepancies which is 
higher than that reported in the normal 
population 9.9% by Shivakumar and 

[20]Chandu .

Utomi and Onyeaso found 36.2% of 
mentally handicapped children having 
severe and very severe malocclusion 
indicating treatment highly desirable and 

[15]mandatory using DAI . In our study, 
46.51% of children with mental 
retardation fall in this category which is 
slightly higher than their study. This 
means mentally handicapped children 
are really suffered from malocclusions 
requiring very much need for orthodontic 
treatment.  Luppanapornlarp and 
Leelataweewud found 37.5% of autistic 
children having severe and very severe 
malocclusion indicating treatment highly 

[14]desirable and mandatory using DAI . In 
our study, 40% of children with autism 
came out for this category which is nearly 
similar to their study.

Although, DAI is a relatively simple, 
reproducible, valid and appears to be the 
easiest tool to use, but it does not take into 
account buccal crossbite, posterior open 
bite, central line discrepancies, or a deep 
overbite, factors which may have 
considerable impact on treatment 
complexity and, therefore, weaken the 
index.

Conclusion
1. A large proportion of the children 

with specials needs had very severe 
malocclusion where treatment is 
considered mandatory.

2. The children with special needs had 
higher frequencies of all the 
malocclusion traits than normal 
children. Hence children with special 
needs have more orthodontic 
treatment needs than the treatment 
needs for normal children.

3. The mentally disabled children had 
higher frequencies of all the 
malocclusion traits than sensory 
impaired children. Hence mentally 
disabled children have more 
orthodontic treatment needs than the 
treatment needs for sensory impaired 
children.

4. Malocclusion is not a single entity but 
rather a collection of situations, each 
in itself constituting a problem, and 
any of these situations can be 
complicated by a multitude of genetic 
and environmental causes, so further 
studies in future can help in exploring 
more.

Unfortunately, the orthodontic treatment 
need of these children may not be met due 
to environmental factors and individual 
characteristics. Those with disabilities 
often lack the ability to recognize health 
problems and when they do recognize the 
need for services, many environmental 
and individual barriers prevent them 
from receiving necessary care.  
Constraints in a developing country like 
India are such that access to dental 
services including orthodontic care is 
impeded by several factors. These 
include the relatively low dental 
awareness, low number of orthodontic 
specialists, high cost of treatment, socio 
economic status of the patients and the 
lean budgetary allocation to oral health 
care.

Concerning the different malocclusion 
traits, hypodontia was found to occur in 
12.8% of the study population which is 
comparable to that (7%) previously 
reported by Onyeaso CO among the 

[ 2 1 ]handicapped children . Spacing 
occurred quite frequently among the 
disabled children. The higher prevalence 
of spacing in the disabled was a reflection 
of the higher frequency of missing teeth 
noted in such subjects, which our present 
study confirms.

About one-half of the study population 
noted with increased overjet is very high 
when compared to 6.7% observed in the 
normal population by Shivakumar and 

[20]Chandu . This is of orthodontic 
concern, as in a previous report by 
Franklin and Luther children with 
cerebral palsy have a significantly 
increased overjet when compared with 

[22]normal children . Children with mental 
retardation formed a large proportion of 
the study population. This may, therefore, 
explain the higher percentage of 
malocclusion in this study population 
when compared with the normal 
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