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ABSTRACT 

The primary aim of this study was to make comparison between Dental Aesthetic Index (DAI) and 
Standardized Continuum of Aesthetic Need (SCAN Index) regarding the need for orthodontic 
treatment and their reliability in application. 

The study was carried out using 100 study casts and records of orthodontic patients treated at 
de, Montmorency College of Dentistry, Lahore, Pakistan, ranging between the ages 12 - 18yrs (mean 
15.61 SD t 1.01yrs). The study shows that both these indices are significantly correlated (r-0.67 p<0.01) 
and thus can be consistently used. 

Key Words: DAI (Dental Aesthetic Index), SCAN (Standardized Continuum of Aesthetic Need), 
Treatment Need. 

INTRODUCTION 

The patients who seek orthodontic treatment, 
approach with their primary concern being aesthetics 
and psychosocial well being. The development of a 
uniform method of assessment and grading of maloc-
clusion has been a subject of interest for several 
decades. 

Different methods of quantitative and qualitative 
assessment have been developed in order to determine 
the prevalence of malocclusion and to estimate treat-
ment needs of a population, and thus many indices have 
been introduced with the intention of categorizing 
malocclusion into various groups according to the 
urgency and need for treatment. 

The requirements of an index of treatment need 
should be clinically valid and reliable, quick to apply, 
objective and yield quantitative data which can be 
analysed, easily learned by examiners without special  

ized training, acceptable to both the professional and 
public, and possible to apply on their patients or dental 
casts. 

The Standardized Continuum of Aesthetic Need 
(SCAN Index) was developed in UK in which individual 
dental occlusion is matched with overall dental attrac-
tiveness against ten scaled photographs from 1 (attrac-
tive) to 10 (unattractive). This index is useful in state 
funded hospital service and can be used by non dental 
personnel. However it gives a two dimensional guide 
and also the perception of dental attractiveness is 
affected by the photographic view as studied by Phillips 
et al . The SCAN Index has been incorporated as the 
aesthetic component of the (IOTN) Index of orthodontic 
treatment need . 

The SCAN Index has been used in both epidemio-
logical surveys to identify need for orthodontic treat-
ment as well as a screening tool to determine priority 
for orthodontic treatment1-2. At present about 11 per- 
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cent of consultant orthodontists in Britain use this 
index to help place patients on waiting lists. In recent 
studies both the DAI and the SCAN Index have been 
used to assess treatment standards 3-7, although they 
were not developed for such use. 

The Dental Aesthetic Index was originally devel-
oped in USA as a screening method to provide investi-
gators and administrators with a tool to measure 
dental aesthetics. It is a numerical index obtained 
through measurements of occlusal traits that are 
selected on the basis of their potential for causing 
psychosocial handicap. The DAI provides an assess-
ment of the relative social acceptability of the dental 
appearance which is based on public perception of 
dental aesthetics. The more a person's dental appear-
ance deviates from social norms, the more likely it is 
that the person will experience social handicaps and 
therefore request orthodontic treatment. A regression 
model was used by the developers of the DAI to identify 
the significant dental factors that differentiate between 
an acceptable and an unacceptable appearance. 

MATERIALS AND METHODS 

This comparative study was carried out using 
study casts and records of 100 patients treated at 
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Fig 1. Bar graph representing age distribution of 
patients between 12 and 18 years 
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Fig 2. Pie chart representing gender distribution 

de,Montmorency College of Dentistry, Lahore, 
Pakistan, according to the inclusion criteria, i.e., 

• Patients with permanent dentition who re-
ported to dental outpatient department 

• The age range was 12-18 yrs 

• Belonged to either gender 

All casts were evaluated using SCAN and DAI by 
the author. A standard proforma was evolved for all 
these records. The following table represents the stan-
dard DAI regression equation, its 10 components and 
their rounded regression coefficients (weights). 

TABLE 1: COMPONENTS AND WEIGHTS OF 
DENTAL AESTHETIC INDEX 

COMPONENT WEIGHT 

Constant 13 
Missing incisor, canine and premolar 
teeth- (number) 6 
Crowding in incisal segments- 
Number of segments crowded 1 
Spacing in incisal segments- 
Number of segments spaced 1 
Diastema-(mm) 3 
Largest anterior irregularity, 
maxilla- (mm) 1 
Largest anterior irregularity, 
mandible- (mm) 1 
Anterior maxillary overjet-(mm) 2 
Anterior mandibular overjet- (mm) 4 
Vertical anterior openbite- (mm) 4 
Antero-posterior molar relation- 
Largest deviation from normal 3 
1/2 =1, full cusp or more=2 

Total DAI Score 
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While using the SCAN Index, each cast was com-
pared with the scale of ten photographs for overall 
dental attractiveness from scale 1 (attractive) to scale 10 
(unattractive). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3. Standardized Continuum of Aesthetic Need 
(SCAN) 

Grades 1 and 2 : No need for treatment on aesthetic 
ground 

Grades 3 and 4 : Slight need for treatment 
Grades 5, 6, 7 : Moderate/borderline need for 

treatment 
Grades 8, 9 10 : Great need for treatment 

Aesthetic handicap for SCAN and DAI are as tabu-
lated in Tables 2 & 3: 

The level of association between the two indices 
was determined using Spearman's rank correlation 
coefficient. The reliability of these measurements 
by the examiner was evaluated through remeasure-
ment of the selected study casts on two separate 
occasions. 

• The data for all subjects was collected on the 
proformas and punched in SPSS (Version 10) 

TABLE 2: SUBJECTIVE CLASSIFICATION OF 
AESTHETIC HANDICAP ACCORDING 

TO DAI SCORES 

TABLE 3: SUBJECTIVE CLASSIFICATION OF 
AESTHETIC HANDICAP ACCORDING 

TO SCAN INDEX SCORE 

• The main data including patient personals, 
mean, SD, correlation coefficient were com-
puted using this SPSS 10.0 

• The weighted kappa and correlation coefficient 
were calculated while unweighted kappa was 
calculated by the following formula (Not avail-
able at SPSS) 

Kappa (unweighted). Observed score —Expected score 
1— Expected score 

• The kappa values for reliability assessment 
were compared with gold standard for the level 
of score for inter and intra examiner reliability 

RESULTS 

Out of a sample of 100 patients, 68 were male and 
32 were female. The ages of patients at initial presen- 
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DAI 
score 

Treatment 
category 

Malocclusion 
severity levels 

<25 No treatment or Normal occlusion + 
slight need for minor malocclusion 
treatment 

>26-30 Treatment elective Definitive maloc- 
clusion 

>31-35 Treatment highly Severe malocclusion 
desirable 

 
>36

 Treaunweig
h d)  

 

Very severe handi-
capping occlusion  

Scan 
index 

Treatment 
category 

Malocclusion 
severity levels 

Grades 1 No need for Normal occlusion 
& 2 treatment on 

aesthetic ground 
Grades 3 Slight need for Slight maloccluion 
& 4 treatment 
Grades 5, Moderate/ Moderate 
6 & 7 borderline need malocclusion 

for treatment 
Grades 8, Great need for Severe 
9 & 10 treatment malocclusion 



  

Fig 4. Treatment need of the sample according to the 
DAI scores 

<25 
(No 

Treatment) 

26-30 
(Treatment 

elective) 

31-35 
(Treatment 

highly 
desireable) 

>36 
(Treatment 
mandatory) 

 

tation ranged from 12-18 yrs (mean ± SD 15.61 ± 1.0 
yrs). 

The segregation of patients on the basis of treatment 
priority, according to DAI is as follows: 

Mandatory orthodontic treatment is needed for 
49% of patients whereas treatment is highly desirable 
for 19% of the sample. For another 17% treatment was 
optional and no treatment was indicated for the last 
15%. 

According to SCAN Index 54% have severe need 
for treatment, 27% have moderate need for treatment, 
whereas 11% and 7% ofthe sample fall under slight and 
no need for treatment respectively. 
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Fig 5. Treatment need of the sample according to the 
SCAN Index 

According to the cross tabulation 32% of the cases 
have the same treatment need. The two indices mod-
erately correlated with each other ( r = 0.67), and they 
are also statistically significant (p < 0.001). 

The intra and inter examiner reliability (weighted 
and unweighted kappa) is shown in the following 
table: 

Perfect score was analyzed in intra-examiner reli-
ability for SCAN and DAI, while substantial to good 
score was found for intra-examiner reliability, which 
was (0.95-1.0) and for inter examiner reliability (0.65-
0.79). 

TABLE 4: TREATMENT NEED OF THE SAMPLE 
ACCORDING TO DAI SCORE (n=100) 

TABLE 5: TREATMENT NEED OF THE SAMPLE 
ACCORDING TO SCAN INDEX SCORES (n=100) 

DAI Treatment No. of Per- 
score category patients centage 

<25 No treatment 15 15% 
26-30 Treatment 

elective 
17 17% 

31-35 Treatment 
highly desirable 

19 19% 

>36 Treatment 
mandatory 

49 49% 

 

Scan Treatment No. of Per- 
index 
score 

category patients centage 

Grades 1 
& 2 

No need for 
treatment 

7 7% 

Grades 3 
& 4 

Slide need for 
treatment 

11 11% 

Grades 5, 
6 & 7 

Moderate/ 
borderline need 
for treatment 

27 27% 

Grades 8, 
9 & 10 

Great need for 
treatment 

54 54% 
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TABLE 6: CROSS TABULATION OF THE 100 TABLE 8: EXAMINER RELIABILITY 
CASES SCORE USING DAI AND SCAN INDEX FOR DAI INDEX 

Statistics Inter- Intra- 
examier examiner 

Kappa (un-weighted) 0.61 0.95 
Kappa (weighted) 0.58 0.91 
Correlation coefficient 0.65 0.95 

TABLE 9: INTRA-EXAMINER RELIABILITY OF 
DAI AND SCAN INDEX 

INDEX RHO CT 
DAI 0.96 0.92-0.95 
SCAN Index 0.89 0.79-0.95 

9:5% n confidence interval 

DISCUSSION 
 

 

 

 

 

 

 

 

 

 

 

Fig 6. Cross tabulation of the 100 cases scored using the 
DAI and SCAN Index 

TABLE 7: EXAMINER RELIABILITY 
FOR SCAN INDEX 

Statistics Inter- 
examiner 

Intra- 
examiner 

Kappa (un-weighted) 0.83 0.90 
Kappa (weighted) 0.77 0.97 
Correlation coefficient 0.79 1.00 

In the above study using DAI and SCAN indices, a 
consistent relation between the proportions ofpatients 
treated for malocclusion at various severity levels is 
seen. As it was a hospital based study majority of the 
patients fall under the severe or handicapping maloc-
clusion category. The results also depicted that some 
cases were treated on grounds other than aesthetics. 
This indicates that features like functional impairment, 
and longevity of dentition were also considered while 
selecting the patients. 

Professional and public judgements vary widely 
considering orthodontic treatment need and dental 
aesthetics. A professional orthodontist's view would be 
influenced by physical and functional characteristics of 
malocclusion, whereas a layman would be a better 
judge of aesthetics. This is because orthodontists come 
across patients with extreme facial handicaps but they 
would definitely be more critical in their assessment of 
treatment need because of their increased knowledge of 
occlusion and experience with treatment and its 
potential. 

The predictability of an orthodontist's clinical judge-
ment in distinguishing handicapping from non handi-
capping malocclusion on dental aesthetic scale. For less 
severe malocclusions similar cut off values have been 
established. The categorisations are considered arbitrary 
as they are baseexaminerrsonal concepts of an 
orthodontist regarding malocclusion. Similar is the case 
with SCAN Index. 
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Scan 
index 
score 

No 
treat- 
ment 

Treat-
ment 
elec-
tive 

Treat-
ment 
Highly 
desir-
able 

Treat- 
ment 

Manda- 
tory 

DAI score 

1 & 2 (none) 6 — 2 - 

3 & 4 (slight) 5 2 4 

5, 6 & 7 4 4 11 8 
(moderate/ 
borderline) 

 
8, 9 & 10 
(great need) 

— 11 2 41 
 



Otuyemi and Noar8 reported in their 100 case study 
using DAI scores, that 8 cases had no treatment need 
(<25 score), 9 cases had elective treatment need (26-30 
score), 10 cases had high treatment need (31-35 score) 
and rest of the 26 cases had mandatory treatment need 
(> 36 score). 

In another study using SCAN Index to record 
treatment need in 100 cases, 4 cases had no need for 
treatment (grades 1 to 2), 6 cases had slight need for 
treatment (grades 3 to 4), 14 cases had moderate/ 
borderline need for treatment (grades 5-7) and 29 
cases had geat need for treatment (grades 9-10). 

A number of investigators criticize the use of 
professional judgements in assessing orthodontic 
treatment need. They believe that the concept of some 
malocclusions warranting treatment more than the 
others is a subjective concept and is not quite valid. 

Bashir9 used Index of Orthodontic Treatment Need 
at de,Montmorency College of Dentistry. He found and 
expressed that handicaps in scoring aesthetic compo-
nent were acutely faced. As this Index comprises of 
Aesthetic Component and Dental Health Component, 
treatment need on aesthetic impairment was scored 
32.7% which is different from dental health compo-
nents which was 60% due to the fact of aesthetic 
handicap of this index. 

The DAI and SCAN index for identifying the need 
for orthodontic treatment are moderately correlated, 
though there were some shortcomings. The DAI, al-
though records some occlusal features which consti-
tute aesthetic impairment, it does not take into consid-
eration features like dental midline discrepancy, buccal 
crossbite and openbite. Buccal crossbite and openbite 
are usually not considered under aesthetic point of 
view but they do influence the need for orthodontic 
treatment. DAI also fails to identify deep traumatic bite 
and to consider assessment in mixed dentition stage 
and this limits its use in prioritizing treatment needs. 

The SCAN index on the other hand presents only 
a two dimensional guide and an inefficient wide range 
of dental appearance. Also, instead of specific morpho-
logical similarity there is a rating for overall dental 
appearance and this inturn poses a problem. 

Chukwudi 0. Onyeaso conducted a study on Nige-
rian outpatients using Dental Aesthetic Index and 
concluded that not all outpatients presenting/referred 
for orthodontic treatment "need" treatment. Patients  

from the semi-skilled and unskilled occupations were 
more likely to need orthodontic treatment than patients 
from the professional, managerial and skilled 
occupations 1". 

Although this study was not aimed at the patients 
perception of his treatment need but his opinion carries 
weight in deciding whether the treatment would be 
beneficial for him, would be a good measure ofhis social 
adaptation and of the value of orthodontic treatment 
from socio-psychological point of view. 

CONCLUSION 

The DAI and SCAN indices used in this study 
are quite similar in their application and they depict 
a moderate correlation with one another. Although 
the SCAN index is considerably time saving but the 
DAI proves to be slightly more reliable. 

The DAI and SCAN indices differ from each other 
on the basis that DAI uses physical occlusal features 
that constitute aesthetic impairment and SCAN uses a 
continuous scale of dental photographs to record the 
overall dental appearance. Some shortcomings were 
noted in these two indices although they demonstrated 
a high degree of reliability. 
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