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Three indices measuring outcome of orthodontic treatment were evaluated and compared in 39 specialist- 
treated individuals (group 1) and in 20 specialist-treated individuals who had undergone orthognathic 
surgery (group 2). The outcome was evaluated in accordance with the modified Indication Index, the 
modified ISMHB (Index of the Swedish Medical Health Board), and the PAR (Peer Assessment Rating) 
Index. Pre- and pst-ucatment need scores on the bask of the three indices were estimated. The ranking 
order of the individuals by the different indices was compared in the two groups separately, before and 
after neatrnent. Associations between the Indication Index and the ISMHB were consistently stronger than 
associations between the PAR Index and the two other indices, for which the variations were great. The 
reasons for the great variations seemed to be the Werent bases for assessment used and the different 
constructions of the indices: the PAR Index estimates deviations from an ideal occlusion, and the other 
indices evaluate treatment need. The outcome described by the indices differed with regard to the pre- and 
post-treatment scores and the ranking order of the individuals. Of the three indices, the Indication Index 
was found to be the one most suitable for estimating treatment outcome in terms of decrease of treatment 
need, and the PAR Index was unsuitable for estimating treatment need. ODm&l occhion; dhodonti.r; 
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Occlusal indices may be defined as methods of 
determining the level of treatment need or the amount 
of deviation from a normal occlusion. They can be used 
both for the evaluation of individual patients and 
populations and as indicators of the clinical outcome of 
orthodontic treatment. Economic restraints in recent 
years have resulted in an increasing interest in the 
evaluation of orthodontic treatment outcome, while 
quality assurance has become more important. 

Evaluation of orthodontic treatment results (= out- 
come) has been described by Eismann (1) and Gottlieb 
(2). They limited their evaluations to measurements of 
plaster casts. Richmond et al. (3,4) introduced the Peer 
Assessment Rating (PAR) Index, designed for the 
evaluation of treatment outcome. The amount of 
deviation from a normal occlusion is scored. The 
PAR Index is also based on measurements on study 
casts or on centric occlusion in the mouth. Berg (5) used 
a wider base, in which even photographs and radio- 
graphs were considered, and the treatment results were 
assessed on the basis of defined criteria. 

Another way of estimating treatment outcome is to 
measure treatment need before and after treatment. 
Several indices for estimating the need for treatment 
have been introduced over the years (6). Grainger (7) 
introduced the orthodontic Treatment Priority Index 
(TPI), and Salzmann (8) presented the Handicapping 
Malocclusion Assessment Record (HMAR). Summers 
(9) created the Occlusal Index (00, and Cons et al. (10) 

the Dental Aesthetic Index (DAI). The 01 has been 
used by several authors to assess the treatment outcome 
(1 1-14). Brook & Shaw (15) introduced the Index of 
Orthodontic Treatment Need (IOTN), which has been 
used to assess the need for orthodontic treatment before 
and after appliance therapy (16). The Dental Health 
Component of this index is similar to the Swedish 
ISMHB, an index created by the Swedish Medical 
Health Board (1 7). Another index used in Sweden is the 
Indication Index developed by Lundstrom (18). 

In Sweden the outcome of orthodontic treatments in 
three counties was estimated in accordance with the 
Indication Index (19). The treatments were also esti- 
mated on the basis of the ISMHB (1 7), whereby similar 
results were found. It would be valuable to compare the 
results in this study with other studies, especially when 
the PAR Index has been used. This index seems to have 
gained in popularity, and several studies have been 
published in which this index has been used (20-26). To 
what extent is such a comparison possible? 

Comparisons of different indices have not often been 
made. Which qualities are most important? Are indices 
describing treatment need or indices describing devia- 
tions from ideal tooth relationships to be preferred? Are 
indices with smaller bases and higher reproducibility 
sufficient, or are indices with wider bases more valid? 

Our aim was to compare three indices in the 
evaluation of orthodontic treatment outcome with 
regard to the pre- and post-treatment scores and the 
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Table 1. Summary of characteristics of the Werent indices and 
factors on which they are based 

Indication PAR 
Index ISMHB Index 

Aim of the index 
To describe treatment need + + - 
To describe deviations from an - + - 

ideal occlusion 
Basis for assessment 

- - Ability to consider expected + 
disadvantages 

Measurements of deviations - 
Evaluation of malocclusions + + - 

Evaluation of profde + 
Evaluation of soft tissues + - - 
Evaluation of lip closure + - - 

Notes about forced bites + + - 
Notes about lip dysfunction + + - 

Study casts 
- + 

Photographs of facial appearance 
- - 

Case histories 

ranking order of the individuals on the basis of the 
indices and to establish recommendations for clinical 
use. 

Materials and methods 
From two samples of 19-year-olds (337 and 302 indi- 
viduals) in the counties of Stockholm and Kronoberg 
(27), 39 regular patients in specialist care were selected 
(group 1). From a sample of 48 individuals who had 
undergone surgical (orthognathic) treatment, another 
20 cases were selected (group 2) (mean age, 27.9 years; 
range, 16-44 years). They were regular patients in 
specialist care in Stockholm, where the orthognathic 
treatment had been performed. All individuals satisfying 
the following inclusion criteria were selected for the 

Treatment indications 

study: a well-documented case history and pre- and 
post-treatment study casts and photographs were 
available. The material in the two groups consisted of 
a total of 59 well-documented, orthodontically treated 
individuals. 

The three indices used were a modified Indication 
Index (28), a modified 5-grade ISMHB index, as stated 
by the Swedish Medical Health Board (17), and a PAR 
Index (3). Estimation of treatment need in accordance 
with the Indication Index and ISMHB was made 
separately by two orthodontic specialists (K. Bergstrom 
and L. Johansson), who both have more than 20 years of 
clinical experience. When the estimated score differed 
between the two examiners (which occurred in 14% of 
the judgements), a new estimation was made by 
consensus. For each of the 59 cases the two indices 
were estimated on the same occasion. The PAR Index 
was calculated after measurements on study casts by an 
orthodontic specialist (L. Johansson) in accordance with 
the guidelines of the authors. 

The characteristics of the three indices and the 
factors on which they are based are summarized in 
Table 1. 

A summay of the pdelines for evaluating treatment need and 
dariationsjom an ideal occlusion 

Indication Index. A wide base for assessment is used (see 
Table 1). The disadvantages of the dif€erent maloc- 
clusions are evaluated-such as health hazards or con- 
ditions detrimental to the well-being of the individual- 
and even expected disadvantages are tqken into 
account. Aesthetic, prophylactic, and functional- 
actual or expected-disadvantages of malocclusions 
are estimated and marked in one of three columns for 
very great, great, or moderate/uncertain disadvantage 
(Fig. 1). The marks in the different columns are summed 
up, and the total score is expressed as a three-digit 

Disadvantage 
(actual or expected) 

very great great moderate I 
uncertain 

Gingival impingement 

Root resorption 
Prophylactic: Craniomandibular disorden 

Fig. 1. An example of an estimation using the Indication Index (28). The actual or expected disadvantage 
for each component is either marked with a cross in one of the three columns &om left to right, ‘very 
great’, ‘great’, or ‘moderate/uncertain’, or left blank if the estimated disadvantage is judged to be little or 
none. The crosses in each column are summed, and the Indication Index will be 003, which is converted to 
‘2 on the basis of the global scale (Table 2). 
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Table 2. Global scale for conversion of Indication Index. On the 
basis of the number of markings in the different columns the 
treatment need is expressed as a number between 0 and 10 
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Very great Great treatment Moderate/uncertain 
Scale treatment need need treatment need 

0 0 0 0 
1 0 0 1-2 
2 0 0 23 
3 0 1 0-2 
4 0 1 23 
5 0 2 0-2 
6 0 2 23 
7 0 23 h Y  
a 1 0-2 h Y  
9 1 2 3  h Y  

10 - >? h Y  h Y  

Table 4. PAR Index form (3) and an example of recordings. Scores 
are applied to each feature of the malocclusion in accordance with 
special guidelines. The unweighted score is then multiplied by a 
weighting factor 

Unweighted Weighting Weighted 
score factor score 

~ ~~ 

Upper anterior segment 

Lower anterior segment 

Right buccal occlusion 
Left buccal occlusion 
Overjet 
Overbite 
Center line 

& p e n t  

alignment 

1 x l  1 

XI 

1 x i  1 
x l  

3 x6 18 
1 x2  2 
2 x4 8 

Total 30 

number. The Indication Index is converted to a global 
scale (Table 2). The treatment need is expressed as a 
number between 0 and 10. 

Modtjied Index of the Swedirh Medical Health Board, 
ISMHB. The treatment need of a malocclusion is, with 
the given examples as guidelines, assigned to one of five 
categories as no, little, moderate, urgent, or very urgent 
need (Table 3). The treatment need is expressed as a 
number between 0 and 4. 
PRR Index. Displacements of teeth are recorded as the 

distance between contact points of adjacent teeth. The 
greater the displacement, the greater the PAR score (see 
Table 4). Buccal occlusion is recorded with regard to 
the three planes of space. Overjet is recorded, positive 
as well as negative, and overbite and center line 
discrepancies are recorded. The individual scores are 
summed to obtain an overall total, representing the 
degree of deviation from normal alignment and 
occlusion. A score of 0 indicates good alignment, and 
higher scores indicate increased levels of irregularity. 
The components of the PAR Index have been weighted 
to reflect current British orthodontic opinion more 
closely (3). The PAR Index is expressed as a number, 
rarely beyond 50. 

Pre- and post-treatment need scores according to the 
three indices were estimated in all 59 cases. The 
associations between the indices with regard to the 

ranking order of the individuals were compared in the 
two groups separately, before and after treatment. 

&Liabiiip/stuhtia 
After 2 months the cases were again estimated in the 

same manner on the basis of the Indication Index and 
ISMHJ3, and recordings in accordance with the PAR 
Index were made. The reliability was calculated, using 
the gamma statistic G (29). The Spearman rank-order 
correlation coefficient r, was used to compare the 
rankings of individuals by different indices. A prob- 
ability at the 5% level or less was considered statistically 
s igdcant  . 

Results 
The correlations or degree of agreement (gamma 
statistic G) between the two estimations were, before 
treatment, 0.98 for the Indication Index, 0.94 for the 
ISMHB, and 0.98 for the recordings of the PAR Index 
and, after treatment, 0.89 for the Indication Index, 0.89 
for the ISMHB, and 0.98 for the recordings of the PAR 
Index. 

According to all three indices used, the individuals in 

Table 3. A modified 5-grade index (ISMHB) for orthodontic treatment need, stated by the Swedish Medical Health Board (17) 

4 

3 

Very urgent need. Aesthetically and/or functionally handicapping anomalies, such as deft lip and palate, extreme posmomal or 
prenormal occlusion, retained upper incisors, extensive aplasia. 

Urgent need, such as prenormal forced bite, deep bite with gingival irritation not only on papilla incisiva, large overjet with lower lip 
behind upper centrals, extremely open bite, cross-bite causing transverse forced bite, scissors bite interfering with articulation, severe 
frontal crowding or spacing, retained canines, aesthetically and/or functionally disturbing rotations. 

Moderate need, such as aesthetically and/or functionally disturbing prodined or retrodined incisors, deep bite with gingival contact 
but without gingival irritation, severe crowding or spacing, inFraocdusion of deciduous molars and permanent teeth, moderate 
frontal rotations. 

occlusion without other anomalies, deep bite without gingival contact, open bite with little frontal opening, cross-bite without forced 
bite, mild crowding or spacing, mild rotations of only little aesthetic and/or functional significance. 

2 

1 Little need. Mild deviations from normal (ideal) occlusion, such as prenormal occlusion with little negative overjet, postnormal 

0 No need. Normal (ideal) occlusion without deviations. 
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9 

8 

7 

6 

5 5  

$ 4  

3 

2 

Group 1 before treatment 
where the PAR Index score is divided by 5 

3 4 5 6 1 0 9 10 11 12 13 14 is 16 11 la 19 20 21 22 23 24 2s 26 27 2a 29 30 31 32 33 3.4 35 36 31 38 39 

Identification numbers of the individuals 
-+ Indication Index - ISMHB +PAR IndedS 

Group 1 after treatment 
where the PAR Index is divided by 5 A i 

27 28 29 4 9 5 24 38 26 10 8 17 2 15 25 30 6 37 39 18 23 31 34 13 7 12 32 11 1 3 20 33 36 22 14 16 21 35 19 

Identification numbers of the individuals - Indication Index - ISMHB --ti PAR IndedS B 

fig. 2A and B. Individuals ranked in order by 1) the Indication Index, 2) the ISMHB, and 3) the PAR Index. The scores are multiplied with a 
suitable constant to obtain overlapping to a greater extent. 2A. Group 1 (n = 39) before treatment. 2B. Group 1 after treatment. 
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12 1 

10 

8 

4 

2 

Group 2 before treatment 
where the ISMHB score is multiplied by 2 
and the PAR Index score is divided by 5 

A 

i 

0 :  I 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Identification numbers of the individuals 

C -Indication Index - ISMHB*2 -PAR Inded5 

Group 2 after treatment 
where the PAR Index score is divided by 5 

4 -, 

3: 

2.5 

1.5 

1 

0.5 

0 
3 18 9 10 19 12 14 16 1 4 15 5 13 8 17 20 7 11 6 2 

Identification numbers of the individuals 

-+ Indication Index - ISMEB + PAR IndedS D 

Fig. 2C and D. 2C. Group 2 (n = 20) before trearment. 2D. Group 2 after treatment. 
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base, essential factors may be disregarded in the 
assessment. The Indication Index has the widest base 
for assessment of the three indices compared (Table 1). 

The individuals in the study were ail regular patients 
in specialist care, but surgical (orthognathic) treatment 
had also been performed in group 2. The anomalies to 
be estimated represented different grades of severity, 
from the most severe anomalies in group 2 before 
treatment to the least severe in group 2 after treatment. 

There was a great variation in the association, T,, 

between the indices: -0.06 was the weakest and 0.73 
the strongest association. This implies that one index 
will in part select different individuals for treatment 
than another. This is in accordance with earlier reports 

In evaluating treatment ontcone, the different 
indices disagree to the same extent. The individuals 
are ranked in order by the indices, before and after 
treatment, and here is disagreement. The association 
between the Indication Index and the ISMHB was fairly 
strong in both groups. This may be because both indices 
are designed to measure treatment need. They were 
also both very famiiiar to the examiners. The differences 
existing between the indices may be explained by the 
possibilities to evaluate soft tissues and future disadvan- 
tages with the Indication Index and not with the 
ISMHB. 

The ISMHB is a fairly insensitive measure (34). Most 
cases in group 1 were given a score of 3 before 
treatment, and nearly all the estimations in group 2 
after treatment resuited in a score of 1 (Figs. 2A and D). 
This means that the ISMHB may not be considered so 
suitable for selecting patients for treatment or for 
evaluation of outcome. X wider grading from 0 to 10, 
used in Finland, was found to make the rathg of the 
cases easier (35). 

The associations between the PAR Index and the two 
Swedish indices varied more in general. The reason 
may be that the TAR Index was designed to measure 
deviations of teeth from an ideal position, and the other 
indices to measure treatment need. Most important, 
however, the bases of evaiuation are different (Table 1). 
Evaluations using the PAR Index are based exclusively 
on study casts, and functional and aesthetic consider- 
ations of the face are disregarded completely. The 
Indication Index has the widest base for evaluation. The 
soft profie, the masking infiuence of the soft parts, and 
lip dysfunctions as well as expected normal or abnormal 
changes can be evaluated and included in this index. 
Although an evaluation of these essential factors wiU 
include a component of subjectivity, the validity might 
be increased. 

The PAR Index is weighted ‘to reflect current British 
orthodontic opinion’. These weightings seem in many 
cases to give a real effect, and agreement with indices 
for estimating treatment need are obtained. In other 
cases, however, the weightings seem to result in scores 
that are high and unmotivated. An example of this is the 

(6, 33). 

Table 5. Pre- and post-treatment associations between the different 
indices in the two groups by the Spcarman rank-order correlation 
coefficient, r, 

Group 1, n = 39 Group 2, n = 20 

Before After Before After 
treatment treatment treatment treatment 

___ 

Indication Index/ 0.64 0.73 0.68 0.56 

Indication Index/ 0.16 0.57 0.58 0.17 
ISMHB 

PAR Index 
ISMHB/PAR Index 0.22 0.65 0.70 -0.06 

group 2 had on an average the most severe anomalies 
before treatment. The scores after treatment were in 
general considerably lower, and especially according to 
the Indication Index in group 2 (Fig. 2A-D). 

The associations between the different indices in 
estimating the two groups selected, before and after 
treatment, are shown in Table 5, in which the 
Spearman rank-order correlation coefficient, T,, is 
surveyed, and in Fig. 2A-D, in which the individuals 
are ranked in order by 1) the Indication Index, 2) the 
ISMI3B, and 3) the PAR Index. The associations 
between the Indication Index and the ISMHB were 
consistently stronger than between the PAR Index and 
the two other indices, especially before treatment in 
group 1 and after treatment in group 2. An Indication 
Index score of 0, which in principle means no Oi little 
treatment need, corresponds, for example, to PAR 
Index scores of up to 20 (Fig. 2B). 

Discussion 
The reliability of the estimations with the Indication 
Index and the ISMHB was high. According to the 
guidelines of Landis & Koch (30), values in this range 
may be interpreted as showing almost perfect reliability. 
Malmgren (31) found that the level of agreement 
between judgments was higher after joint training. 
The two examiners in this study both had long clinical 
experience and a great deal of joint training. They were 
also very familiar with both the Indication Index and 
the ISMHB. These circumstances may explain the high 
level of agreement between the two estimations. The 
reliability of the PAR Index was, as expected, very high, 
as the measurements are easy to perform and 
reproducible to a high extent. The reliability of the 
estimations in this study may thus be considered good. 

The validity (the extent to which an index measures 
what it was designed for) of the evaluations with the 
different indices is, however, more &%cult to determine 
(32). The assessment base should basically be wide 
enough to enable considerations important for the case 
to be taken into’ account. This is a component of vital 
importance for the validity. If an index has a narrow 
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large weighting of ovejet ( ~ 6 ) .  An overjet > 3  mm 
yields 6 points, and > 7 mm 18 points. An ovejet can be 
aesthetically very disturbing but is not necessarily so. In 
some individuals an overjet may be considered becom- 
ing, and when the lip profde is concave, it could be 
unwise to reduce an ovejet. In the Indication Index 
such information is considered, and this most likely 
decreases the association with the PAR Index. Other 
deficiencies of the PAR Index have also been reported 
(21, 25), such as the inability to consider cases with 
limited treatment objectives, when final treatment must 
wait. 

Desirable qualities of an index are as follows: high 
validity-that is, the index measures what it was 
designed for; wide assessment base; high reliability- 
that is, the evaluations should be reproducible; and easy 
to learn and use. 

When comparing the different indices, it is important 
to consider the assessment base used, and the design of 
the indices. The PAR Index is constructed for 
measuring de\+ations from ideal tooth arrangement 
and seems to be unsuitable for measuring treatment 
need. The ISMHB is a fairly insensitive measure, and is 
not suitable for estimating treatment outcome. The 
Indication Index seems to be better than the other two 
indices and is recommended. Actual or expected 
disadvantages of the malocclusion are assessed, and a 
wide base is used. The reliability is good, and the index 
is easy to learn and use. 

Conclusions 
Comparison of studies that have used different 

indices to evaluate treatment outcome should be done 
with caution. The outcomes described by the different 
indices may in part M e r .  To  estimate treatment 
outcome in terms of decrease of treatment need, the 
Indication Index seems to be better than the other two 
indices and is recommended. 
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