
Introduction

Assessing the stability after orthodontic treatment is
a subject of interest as it helps to evaluate the post treat-
ment results and thereby the quality of the work. Evaluating
these post treatment results and assessing the orthodonti-
cally treated long-term post treatment results has been a to-
pic of interest from several decades (13). Stability refers to
a state, which does not change but instead remains con-
stant in nature. Long- term post treatment stability is an
issue of great concern to all orthodontists, as stability at the
end of the result is one of prime objectives of orthodontic
treatment, for without stability neither proper function nor
esthetics can be maintained.

Stability of the orthodontic treatment results

Although we know that the stability after orthodontic
treatment is essential for maintaining function and esthe-
tics of an individual, it seems that a large variability in
orthodontic treatment outcome exists for different indivi-
duals. The variabilities could be a result of various factors
like treatment approach, co-operation of patient, growth
and adaptability of the hard and soft tissues. Also, many ad-
ditional factors are known to influence stability after ortho-
dontic treatment. These additional factors include the type,

duration and the timing of the retention appliance (11, 15).
Also, many studies have been found that have described the
long-term stability of specific type of malocclusions (7, 13,
14, 16). Few other studies showed the stability of ortho-
dontic treatment outcome longitudinally for specific oc-
clusal traits such as open bite, overjet, overbite, cross bite,
intercanine and intermolar distance and lower anterior
crowding (5). Thus a lot of factors are to be taken into ac-
count to establish stability after orthodontic treatment and
in order to maintain and improve the stability after esta-
blishing the results, it is advisable to assess the stability
after treatment.

Further studies have shown that the comparison of pre-
treatment, immediate post treatment and post treatment
after few years can be done to assess the stability (19, 20).
The study casts of pre treatment, immediate post treatment
and post treatment after few years can be used for this pur-
pose and it can be assessed to improve the quality of future
treatments (10, 11) and occlusal indices have been deve-
loped to assess treatment standards and to determine the
success of the treatment (4, 8, 10). While using an index,
usually the scores are applied to the dental features of a cer-
tain malocclusion and the sum of these scores ranks the
malocclusion, to which a weighting is then added (6). Many
indices were developed over the years and each of it has its
own advantages and disadvantages.
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PAR index and its use

In order to overcome the difficulties created by using in-
dices inappropriately, two indices were developed. One to
measure the orthodontic treatment need called the Index of
treatment need (IOTN) and the other to assess the stan-
dard of treatment called the Peer Assessment Rating index
(PAR index).

PAR index was introduced by S. Richmond and it was
mainly developed to record the malocclusion in the mixed
and permanent dentition. The index was formulated over
a series of six meetings in 1987 with a group of 10 expe-

rienced orthodontists (18). The index is considered as
a simple, objective and a reliable manner (19) for evaluating
the stability after orthodontic treatment. Several studies
have been conducted which demonstrate the method for as-
sessing the stability after orthodontic treatment using the
PAR index (1, 2, 9, 12, 17, 21, 22). According to the rules
of the PAR index, each of the components of the dentition
i.e. anterior segment (upper and lower), buccal segment re-
lationships on both sides, overjet, overbite and midline dis-
crepancies can be scored, which is then multiplied with
their respective weightings after which the overall score is
established. In this way each components are to be assessed
for the three different phases of treatment i.e. the pre treat-
ment, post treatment and 2 years post treatment study casts
for assessing the stability.

Tables 1–5 show scoring system for each component of
the dentition by PAR index. According to the PAR system,
there exists a PAR index ruler, which is designed to facili-
tate an easy measurement for recording the malocclusion of
the dentition. The ruler has certain information’s in it that
it is capable of summarizing the complete details and the-
reby is known to facilitate a quick assessment of the study.

There are basically three methods of assessing improve-
ment using the PAR index (9, 20).

Tab. 1: Contact point displacements. Scores and their res-
pective displacements to be used while assessing the align-
ment of anterior segment of the dentition.
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Score Displacements
0 0 to 1 mm
1 1.1 to 2 mm
2 2.1 to 4 mm
3 4.1 to 8 mm
4 Greater than 8 mm
5 Impacted teeth

Antero posterior relation Vertical relation Transverse relation
Score Score Score

0 – Good interdigitation 0 – No open bite 0 – No cross bite
(Class I, II, III) 1 – Lateral open bite on at least 1 – Cross bite tendency

1 – Less than half from full two teeth greater than 2 mm 2 – Single tooth in cross bite 
interdigitation 3 – More than one tooth in cross bite

2 – Half a unit (cusp to cusp) 4 – More than one tooth in scissor bite

Tab. 2: Scores in all three planes of space to be used while assessing the buccal segment relationship.

Overjet Anterior cross bites
Score Score
0 – 0 to 3mm 0 – No cross bite
1 – 3.1 to 5mm 1 – One or more teeth edge to edge
2 – 5.1 to 7mm 2 – One single tooth in cross bite
3 – 7.1 to 9mm 3 – Two teeth in cross bite
4 – Greater than 4 – More than two teeth in cross

9mm bite

Tab. 3: Scores to be used while assessing the overjet.

Open bite Overbite
Score Score
0 – No open bite 0 – Less than or equal to one third

coverage of the lower incisor
1 – Open bite less 1 – Greater than one third but less

than or equal than two thirds coverage of the
to 1mm lower Incisor

2 – Open bite 2 – Greater than two thirds 
1.1 to 2 mm coverage of the lower incisor

3 – Open bite 3 – Greater than or equal to full 
2.1 to 4 mm tooth coverage

4 – Open bite 
greater than 
4 mm

Tab. 4: Scores to be used while assessing the overbite.

Centerline
Score

0 – Coincident and upto one quarter lower incisor width
1 – One quarter to one half lower incisor width
2 – Greater than one half lower incisor width

Tab. 5: Scores for recording the midline that are needed to
assess the midline discrepancies.



a) Absolute reduction in the weighted PAR score

The absolute or the exact reduction in the weighted
PAR score reading means the PAR score that can be ob-
tained by deducting of the weightings of pre treatment sco-
res with the weightings of the immediate post treatment
scores. This helps in assessing the improvement or deterio-
ration of the results. Also on deducting the weightings of
the immediate post treatment score with the weightings of
the post treatment scores after few years. It is possible to
determine the persistence or deterioration of stability after
treatment.

b) Assessing using the nomogram

During the study, if the nomogram is used to assess the
improvement of the PAR index, then a nomogram is plotted
using the pre treatment weighted PAR score on the hori-
zontal ‘x’ axis and the post treatment weighted PAR score on
the vertical ‘y’ axis, i.e. the pre and the post treatment scores
are read on their respective axis. Where the intercept falls,
it indicates the degree of improvement that only provides
three broad bands of treatment change (9, 10, 11, 12, 13):
– worse – no different,
– improved,
– greatly improved.

Similarly the immediate post treatment scores are plotted
on the horizontal ‘x’ axis and post treatment scores after few
years on the vertical ‘y’ axis to assess the stability. After know-
ing the result it is possible to categorize the results obtained.
For example, a high standard of treatment is achieved when
the proportion of cases falling into “worse or no different”
category of an individuals case is negligible and the mean
percentage reduction in weighted PAR score is high, e.g.
greater than 70 percent (7, 12).

It is possible to understand from the above nomogam
(Fig. 1) that the ‘x’ axis is a presentation of scores before
treatment with the scores starting from 0 to 60 with a diffe-
rence of 5 points between the scores. The ‘y’ axis is a pre-
sentation of scores after treatment with the scores starting
from 0 to 45, also with a difference of 5 points between the
points. The lines in the nomogram represents the demarca-
tion between the worse or no different cases, improved and
the greatly improved bands of treatment change. For example:
The point in the no different band of treatment change indi-
cates that the treatment was without improvement.

Similarly, the point in the second category of treatment
change shows that the treatment was with good improve-
ment. The second category of treatment change represents
PAR points of less than 22. This category shows the signi-
ficant difference after treatment. It helps a clinician to eva-
luate the quality of work, by helping to estimate whether
there was really some significant improvement or not after
treatment. For example, the point in the improved category
indicating that the treatment results were with significant
improvement (Fig. 2).

On the other hand the point in the third category of treat-
ment change shows that the treatment was with improve-
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Fig. 1: The presence of the point in the No different catego-
ry of the nomogram indicates that the treatment was with-
out improvement.

Fig. 2: The presence of the point in the Improved category
of the nomogram indicates that the treatment was with
good improvement.

Fig. 3: The presence of the point in the Greatly improved ca-
tegory of the nomogram indicates that the treatment was
with excellent improvement.



ment to a larger extent. The third category of treatment
change represents PAR points of greater than 22. This ca-
tegory also shows the significant difference after treatment.
It helps a clinician to evaluate the quality of work, by hel-
ping to estimate whether there was really greater improve-
ment or not after treatment. For example, the point in the
greatly improved category indicating that the treatment re-
sults were with greater improvement (Fig. 3).

c) Percentage reduction in the weighted PAR score

The percentage reduction method of detecting the im-
provement of orthodontic treatment is known to reflect the
change relative to the pre treatment score. For example,
a case in which the score is from 4 to 10 would represent
76.9% improvement. Accordingly a high standard of treat-
ment was considered as being achieved when the percenta-
ge reduction in weighted PAR score was high.

After assessing the scores obtained by any of the three
methods of assessment, the result obtained can be further
evaluated. A high standard of treatment is known to be
achieved:
– when the proportion of cases falling into “Worse or no

different” category is negligible,
– when the mean percentage reduction in weighted PAR

score is high.
Also, when a percent of greater than 30 % suggests that

the practitioner is treating a large number of cases to a com-
paratively good standard. Thus in this way, the quality of
work of an orthodontist can be obtained. The stages of im-
provement can be classified as represented by Tab. 6.

Discussion

The availability of a definition for normal occlusion (3)
set a standard for comparison of treatment outcomes. The
six keys of occlusion that contribute to normal occlusion
were introduced by Andrews during the 1970’s. According
to Andrews the presence of these features were essential to
achieve an optimal oclusion. The six keys to normal oc-
clusion are molar inter-arch relationship, mesio-distal
crown angulation, labio-lingual crown inclination, absence
of rotation, tight contacts and curve of Spee. Thus in order
to detect the clear definition of what constitutes a deviati-
on from normal occlusion, it became neccessary to increa-
se the subjectivity of asessing results.

Besides this the grading of orthodontic treatment re-
sults at study group meetings has been practised for many
years. The concept of individuals grading their own treat-
ment results can be a self-teaching device and may improve
the quality of future treatment. In the field of research the
need for accurate measure is even more critical.

One of the possible ways to assess the treatment results
and to compare it with the normal occlusion is by the way
of assesing it with the indices. Several orthodontic indices
have been developed to assess the treatment need and out-
come. 

But many of the indices have their own limitations.
Basic requirement for use of an index is to be valid, reliable
easy to use and to amend for modification. PAR index is
one of them and is known to satisfy all the required objec-
tives. It measures occlusal characteristics and has been
used for assessment over the years after its introduction
into the field of orthodontics. The PAR index is a weighted
combination of seven occlusal triats, upper and lower ante-
rior alignment, right and left buccal occlusion, overjet, over-
bite and centreline. Later the weightings for the separate
components were derived from the validation studies that
were done due to the panel assessment study.

Conclusions

The experience of the PAR index is still at an early stage,
although several practical uses are described that the PAR
index has an excellent validity that has been demonstrated
and has also been tested in a series of investigations. Intra
examiner reliability was also excellent (6, 16, 18, 21). Thus
finally according to the study of Dr. Richmond, it was said
that it was possible to teach staff without dental qualifica-
tion or training to use the weighted PAR index to a high
level of reliability. Thus in this way, the PAR index can be
used for assessing the stability after orthodontic treatment.
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