
ABSTRACT
The six keys of occlusion have been the most commonly used methods for registration of malocclusion. Malocclusion may 
involve deviation from aesthetically levels of different severity. To overcome the difficulty of making reliable assessments 
of occlusal features, several methods like indices of occlusion have been devised. In orthodontics the agreed treatment 
plan emerges as a result of both a professional and a patient centered evaluation. 

The present study is a Cross-sectional survey which aims at evaluating the self-perceived orthodontic treatment need in a 
college going student population evaluated through 3 scales that uses different approaches. Questionnaires that 
gathered perceptions on dentofacial aesthetic perception and orthodontic treatment need were applied to a randomly 
selected sample (329) of first, second and third year college students. 

MAIN OUTCOME MEASURES: Aesthetic component (AC) of the Index of Orthodontic Treatment Need (IOTN), Oral 
Aesthetics Subjective Index Scale (OASIS) and a visual analogue scale (VAS) were used.

Statistical analysis: Descriptive statistics, Spearman correlation test, Kruskall–Wallis test and Mann–Whitney U-test were 
used.

.RESULTS: For AC; 59.5(189) were in the 'without treatment need' category, 38.87  /. (124) in the 'borderline treatment 
.need' category and 1.88  /. (6) in the 'treatment need' category. The mean AC score was 2.31(+/- 1.43).The mean OASIS 

score was 13.09(+/- 4.37) and the mean VAS score was 76.94(+/-16.66). Correlations between the 3 self-assessment 
scales were moderate (AC-OASIS 0.416, AC-VAS 0.541, and OASIS-VAS 0.457). Previous orthodontic treatment had no 
influence (p, 0.05) on the scales.
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INTRODUCTION

Angles classification (1899) and Andrews (1972) six 
keys of occlusion have been the most commonly 
used methods for registration of malocclusion. They 
have, however, certain shortcomings as a method by 

which to categorize the variety of occlusal pattern. 
For instance, they take into consideration only 
morphological deviations, although malocclusion 
may involve deviation from aesthetically levels of 
different severity.

[1]In late 80's Shaw and Brook  introduced the Index 
of Orthodontic Treatment Need (IOTN). Recently 

[2]
Richmond and Daniels   have developed The Index 
of Complexity, Outcome and Need(ICON), which can 
be used both for the assessment of orthodontic 
treatment need and for the evaluation of treatment 
standard.
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REVIEW OF LITERATURE:
[3]

McLain and Proffit (1985)  have stated that 
"occlusal problems cannot be defined solely in 
physical terms". They say that the psychosocial 
consequences due to unacceptable dental esthetics 
may be as serious, or even more serious, than the 

[4]biologic problems. Also Espeland et al (1992)  in 
their study with Norwegian Treatment index found 
that 60% of individuals who needed orthodontic 
treatment did not want it. In their discussion 

[5,6]Touminen et al (1994)  have pointed out a secular 
trend in the results of need and demand studies, 
suggesting that public perception of treatment need 
may be moving towards that of the orthodontic 
professional. There are numerous studies which 
evaluate and compare treatment results using 
occlusal indices (Shaw, 1991; O'Brien, 1993; 

[7] [8]Richmond and Andrews, 1993 Turbill et al, 1996 ). 

It is becoming progressively evident that the 
determination of orthodontic treatment need 
should not be based exclusively on observable 
clinical signs, but should also consider functional 
and esthetic factors. The esthetic factors are not 
easily evaluated and are generally determined 

[9]subjectively (GosneyMB)  

This decision can be modified by many important 
factors, such as a combination of CONSUMER and 

[10,11-13]
PROVIDER ASPIRATIONS (Stenvik, et al).

[7] These were summarized by Shaw et al as patient 
factors and (appearance improvement, age, gender, 
environment influence and social class) and 
orthodontist factors (appreciation of the treatment 
need, access to services, cost of the treatment and 
treatment priority).

There are only a few indices or scales that 
consider the self perception of the evaluated 
person regarding their orthodontic treatment 
need. They are:

1) Index of Orthodontic Treatment Need  (IOTN)
2) Dental Aesthetic Index (DAI)
3) Orthodontic Subjective Impact Scale (OASIS)
4) Index of Complexity Outcome and Need 

(ICON)
Because orthodontic treatment needs to be justified 
on either dental health or aesthetic needs, there are 
two components to IOTN:-

1) The Dental Health Component (DHC)
2) The Aesthetic Component (AC)

The Dental Health Component of the IOTN has five 

categories ranging from 1 (no need for treatment) to 
[14]

5 (great need)  which may be applied clinically or 
to patients' study casts.

The Aesthetic Component of the IOTN uses a set of 
10photographs of anterior occlusion with 
increasing aesthetic impairment. Assessment is 
made by selecting the photograph thought to match 
the aesthetic handicap of the case. Treatment need 
is categorised as follows: score 1-2 = no need; 3-7 - 
borderline need; 8-10 = definite need. The method 

[15] 
suffers from subjectivity.  (Evans and Shaw, 1987).
The scale is graded from 1 for the most attractive to 
10 for the least attractive dental arrangement.

The IOTN measures the treatment need from a 
provider viewpoint and this does not always reflect 
the consumers' view. This problem was addressed 
by Mandall et al who attempted to develop a patient 

al[16]
derived measure. In their study, Mandall et  
combined scores from a questionnaire and the 
child's perceived Aesthetic Component (AC) score 
to construct an overall perceived oral aesthetic 
impact score(OASIS).They found that subjects with 
greater clinical orthodontic treatment need usually 
perceived themselves as worse off than their peers 
with lower clinical treatment need.

The present study was designed to evaluate any 
association between these measures and to 
investigate possible differences in the determined 
self perceived need in a young adult female 
population of college students from Bangalore.

MATERIALS AND METHODS

Three hundred and twenty nine degree students 
were randomly selected from I , II and III year degree 
classes of Maharani Laxmi Ammanni of Arts,Science 
& Commerce College, Malleshwaram, Bangalore. 
Health sciences or artistic career students and 
students in active orthodontic treatment were 
excluded. All subjects were asked to sign a voluntary 
informed consent form.

All the selected students were asked to complete the 
questionnaires. The primary examiner was 
available to respond to the subject questions during 
the questionnaire completion process.

The following structured orthodontic treatment 
need scales were completed for each subject:

B) Aesthetic Component of IOTN(AC):the 
subjects were asked to score their teeth with 
the aesthetic component of the IOTN( as given 
in ANNEXURE I)
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1. How do you feel about the appearance of your teeth?
       

1 2 3 4 5 6 7 

Not concerned at all      Very concerned 

2. Have you found that other people have commented 
on the appearance of your teeth? 

      

1 2 3 4 5 6 7 

Not at all      All the time 

3. Have you found that other people have teased you 
about the appearance of your teeth? 

      

1 2 3 4 5 6 7 

Not at all      All the time 

ANNEXURE I - AESTHETIC COMPONENT OF IOTN

17B) Oral Aesthetic Subjective Impact Scale(OASIS):  subjects were asked to answer 5 questions on a 7-
point Likert scale about their perception of oral aesthetics; the possible final score ranged between 
5 and 35,as shown in ANNEXURE II.

8
 ANNEXURE II Table 1 Oral aesthetic subjective impact scale (OASIS)
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4. Do you try to avoid smiling because of the 
appearance of your teeth? 

      

1 2 3 4 5 6 7 

Not at all      All the time 

5. Do you ever cover your mouth because of the 
appearance of your teeth? 

      

1 2 3 4 5 6 7 

Not at all      All the time 

29

[ 1 8 ]  
A) Visual Analogue Scale(VAS): is a 

psychometric response scale which can be 

used in questionnaires. It is a measurement 

instrument for subjective characteristics or 

attitudes that cannot be directly measured. 

When responding to a VAS item, respondents 

specify their level of agreement to a statement 

by indicating a position along a continuous 

line between two end-points. This continuous 

(or "analogue") aspect of the scale 

differentiates it from discrete scales such as 

the Likert scale

Subjects marked their aesthetic perception of 

the appearance of their own teeth on a 100 

mm line. They were asked: “Rate your 

aesthetic perception of your teeth by putting a 

cross on the line between the two extremes 

where 0 is the worst aesthetics you could 

imagine and 100 the most ideal aesthetics you 

could imagine.”

DATA ANALYSIS

Descriptive statistics were used for each variable. 

Spearman correlation tests were used to measure 

association between the self-perceived orthodontic 

treatment need (AC, OASIS and VAS) scales. Finally, 

the Kruskall-Wallis test and Mann-Whitney U test 

for independent samples were used.

RESULTS: unaware

The sample consisted of females with a mean age of 

19.18 years (1.18 years). For AC; 59.5(189) were in 
.

the 'without treatment need' category, 38.87 /. 

(124) in the 'borderline treatment need' category 
.

and 1.88 /. (6) in the 'treatment need' category.

The mean AC score was 2.31(+/- 1.43).The mean 

OASIS score was 13.09( +/-4.37) and the mean VAS 

score was 76.94(+/16.66).
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TABLE SHOWING THE READINGS OF THE 

VARIOUS SCALES AND PARAMETERS USED IN 

THE STUDY

Comparison of the mean OASIS and VAS scores 

according to the AC category showed a trend of 

higher OASIS scores and lower VAS scores for the 

subjects with more treatment need. The Kruskall-

Wallis test showed that there were highly 

significant differences (p<0.0001) between AC 

groups for OASIS and VAS.

Kruskal-Wallis Test for OASIS 

Chi-Square            6.059

DF                            1

Pr > Chi-Square   <.0001

Kruskal-Wallis Test for VAS

Chi-Square            66.5421

 DF                           2

 Pr > Chi-Square <.0001

Spearman correlations between the three self-

assessment scales were highly significant 

(p<0.0001; AC-OASIS 0.416, AC-VAS 0.541, and 

OASIS-VAS 0.457

Differences were highly significant (p<0.0001; 

Wilcoxon Two –Sample Test/Mann Whitney U Test 

for independent samples) for OASIS and VAS.)

Wilcoxon Two-Sample Test

Normal Approximation

Z        15.6566

One-Sided Pr >  Z           <.0001

Two-Sided Pr > |Z|         <.0001

Z includes a continuity correction of 0.5.

Statistic      31186.0000

t Approximation

One-Sided Pr >  Z        <.0001

Two-Sided Pr > |Z|    <.0001
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DISCUSSION

Orthodontic treatment need was not only 

influenced by objective occlusal characteristics, but 

also by the subjective appreciation of their own 

facial aesthetics and socio-cultural conditions.

Some difficulties with the OASIS and VAS were 

identified, which could have an influence in the low 

percentages of self-perceived orthodontic 

treatment need. The subjects seemed to have 

difficulty in understanding the 7 point Likert scale 

ratings. They also seemed to have difficulty in 

understanding the idea of selection of appropriate 

photograph from the 10 photographs provided in 

the published scale. Some subjects tried to look for 

the photographs most resembling their own teeth, 

instead of selecting the picture that had the same 

level of aesthetic appeal as their own teeth.

The present sample subjects came from a non-

convent teaching background so that  they found 

difficulty in interpretation of the scales used in the 

study. Hence comparison of the mean OASIS and VAS 

scores according to the AC category showed a trend 

of higher OASIS score and lower VAS scores for the 

subjects with greater treatment need. They found 

difficulty in interpretation of the scales used in the 

study. And hence a negative correlation between 

OASIS-VAS: -0.20596.Also between AC-VAS: -

0.39302.Hence comparison of the mean OASIS and 

VAS scores according to the AC category showed a 

trend of lower OASIS score and lower VAS scores for 

the subjects with greater treatment need.

However there is a positive correlation between 

OASIS-AC: 0.14757. The results are not in 

accordance with the previous studies: Flores-Mir, 

Major & Salazar; Brook & Shaw; Mandall et al, 

Birkeland et al.

The AC is a specific evaluation of the self-perception 

of the appearance of their anterior teeth, whereas 

the OASIS asks several questions about the 

perceptions of others and themselves, as well as 

questions about their previous behavior related to 

the appearance of their teeth. Therefore, differences 

in the results may be expected.

According to the present study results, the VAS 

seemed to be most easily perceived need scale to be 

understood and used by these graduate students 

from Bangalore. It has also presented a strongest 

correlation between the other two scales. 

Differences could also be explained by the different 

approaches used. The VAS scale is more related to 

the AC in the sense that it is also a general evaluation 

of the perception of the anterior teeth, but without 

the use of photographs as facilitator stimuli.

CONCLUSION

Application of indices for research purposes should 

t a ke  i n to  a c c o u n t  p o s s i b l e  c u l t u ra l  o r  

socioeconomic differences that may arise between 

populations. It is important that studies identify if 

they are using a modification of the original IOTN.A 

comparison between studies using non-identical 

indices may not be valid.

According to the present results although AC,OASIS 

and VAS may, theoretically, evaluate the self-

perception of the aesthetical arrangement of the 

front teeth, differences in the approaches used by 

each scale and the sample selection may explain the 

moderate correlation values (between 0.42 & 0.54) .

OASIS and VAS both showed a positive relationship 

with the AC categories.
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