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SUMMARY

Introduction Occlusal indices were designed to improve diagnostic criteria and to enable an objective assessment of
malocclusion severity. The aim of this study was to present the most frequently used occlusal indices in orthodontic
practice and to determine their reliability when applied to dental models.

Material and Methods Three occlusal indices were selected for analysis: the Index of Orthodontic Treatment Need
(IOTN), the Peer Assessment Rating Index (PAR) and the Index of Complexity, Outcome and Need (ICON). Twenty
dental models of patients referred to Department of Orthodontics, School of Dentistry, Belgrade, with malocclusions
of different type and severity were used in this study. All dental models were measured by three afore mentioned indi-
ces twice, two months apart, in order to determine intraexaminer reliability.

Results The results showed that three indices had good reliability. Weighted Kappa was calculated for IOTN (0.72
and 0.79 for the aesthetic and the dental health component, respectively) and root mean square error was calculated
for PAR and ICON (2.1 and 4.5, respectively). There was no statistically significant difference in scores between two
measurements of these two indices (p<0.01).

Conclusion Application of occlusal indices enables orthodontists to determine priorities in patient care, planning of

orthodontic service, monitoring and promotion of standards. Occlusal indices are reliable diagnostic criteria.
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INTRODUCTION

It has been stated for years that orthodontic treatment
improves dental health, oral functions, facial aesthetics
and quality of life. Conversely, more attention has been
given recently to potential risks of orthodontic treatment:
root resorption, enamel decalcification, gingival inflam-
mation, loss of periodontal support, pulpal inflammation,
allergic reaction, trauma, iatrogenic damage, unsuccessful
treatment and relapse [1]. The benefits and risks of orth-
odontic treatment should be considered seriously prior to
treatment. Precise diagnosis is needed for that purpose.
In the last four decades numerous occlusal indices were
suggested in order to improve diagnostic criteria [2].

Occlusal indices can be classified into five catego-
ries: diagnostic indices, epidemiological indices, indices
of orthodontic treatment need, indices of orthodontic
treatment outcome and indices of orthodontic treatment
complexity [3]. The methods which are used to describe,
assess and clasify malocclusion can be divided into qual-
itative and quantitative. They differ not only by morpho-
logical or functional criteria, but also by means of assess-
ment: on dental models, clinically or both [4]. Literature
review reveals that three occlusal indices are the most
frequently used in orthodontic practice.

The Index of Orthodontic Treatment Need (IOTN),
originally named the Index of Orthodontic Treatment
Priority, was suggested by Evans and Shaw [5, 6] in 1987.
IOTN is used for epidemiological purpose and to deter-
mine individual need for orthodontic treatment [7]. The
Peer Assessment Rating Index (PAR) belongs to group
of indices of orthodontic treatment outcome. British
Standards Working Party is responsible for development

of PAR in 1992 [8]. The Index of Complexity, Outcome
and Need (ICON) was designed, as suggested by its name,
to unite assessments of treatment need, complexity and
outcome. Daniels and Richmond [9] developed this index
based on results of international study in 2000.

The aim of this study was to present the most frequently
used occlusal indices and to determine their reliability
when applied to dental models.

MATERIAL AND METHODS

Twenty dental models of patients referred to Department
of Orthodontics, School of Dentistry in Belgrade, were used
in this study. Malocclusions of different type and sever-
ity in permanent dentition were chosen. Dental models of
patients suffering from craniofacial deformities and clefts
were excluded from the sample. All dental models were
numbered and three occlusal indices IOTN, PAR and ICON
scored twice, two months apart. In order to avoid scoring
bias, the models were randomized. A specially designed
scoring sheet was used to collect the data. One examiner
performed dental models assessment.

Statistical analysis was performed in Statistical Package
for Social Sciences (SPSS), version 11.5 (Chicago, Illinois).
The weighted Kappa coefficient with 95% confidence
interval was used to determine reliability of the Aesthetic
and the Dental Health Components of IOTN, considering
categorical data for this index. The weighted Kappa coef-
ficient is a modification of unweighted Kappa. Each devi-
ation from exact agreement of two measurements has its
own weights [10]. Possible values for weighted Kappa coef-
ficient lie between 0 (agreement no better than chance)
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Table 1. Dental Health Component of the Index of Orthodontic Treatment Need (IOTN) [10]
Tabela 1. Zdravstveni deo IOTN [10]

Grade 5
Ocena 5

Increased overjet >9 mm
Incizalni stepenik veéi od 9 mm

Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant) requiring pre-restorative
orthodontics
Opsezna hipodoncija (dva ili vise zuba nedostaju po kvadrantu) koja zahteva prerestaurativno ortodontsko zbrinjavanje

Impeded eruption of teeth (with the exception of third molars) due to crowding, displacement, the presence of supernumerary
teeth, retained deciduous teeth and any pathological cause

Onemoguceno nicanje zuba (s izuzetkom umnjaka) usled teskobe, ektopi¢nog polozaja, prekobrojnih zuba, mle¢nog zuba i bilo ko-
jeg patoloskog uzroka

Reverse overjet >3.5 mm with reported masticatory and speech difficulties
Negativni incizalni stepenik ve¢i od 3,5 mm s problemima pri Zvakanju i govoru

Defects of cleft lip and palate
Defekti rascepa usne i nepca

Submereged deciduous teeth
Mleéni zubi ispod nivoa susednih stalnih zuba (u infraokluziji)

Grade 4
Ocena 4

Increased overjet 6<9 mm
Incizalni stepenik veci od 6 mm, a manji od 9 mm

Reverse overjet >3.5 mm with no masticatory or speech difficulties
Negativni incizalni stepenik ve¢i od 3,5 mm, bez problema pri Zvakanju i govoru

Anterior or posterior crossbite with >2 mm discrepancy between retruded contact position and intercuspal position
Predniji ili bo¢ni ukr$ten zagrizaj, s razlikom izmedu retrudovanog kontaktnog polozaja i polozaja maksimalne interkuspidacije ve-
¢omod2mm

Severe displacements of teeth >4 mm
Nepravilan polozaj zuba veci od 4 mm

Extreme lateral or anterior open bites >4 mm
Ekstremni predniji ili bo¢ni otvoren zagrizaj veci od 4 mm

Increased and complete overbite with labial or palatal trauma
Dubok zagrizaj a povredom desni s labijalne ili palatinalne strane (gornji zubi potpuno preklapaju donje zube)

Less extensive hypodontia (one tooth missing per quadrant) requiring pre-restorative orthodontics or orthodontic space closure
Hipodoncija manjeg obima (nedostaje jedan zub po kvadrantu) koja zahteva prerestaurativno ortodontsko zbrinjavanije ili zatvara-
nje prostora

Posterior lingual crossbite with no functional oclusal contact in one or both buccal segments
Potpun bo¢ni ukr$ten zagrizaj bez funkcionalnih okluzivnih kontakata u jednom bo¢nom segmentuiili oba

Reverse overjet 1<3.5 mm with recorded masticatory and speech difficulties
Negativni incizalni stepenik ve¢i od 1 mm, a manji od 3,5 mm, s problemima pri Zvakanju i govoru

Partially erupted teeth, tipped and impacted against adjacent teeth
Delimi¢no iznikli, inklinirani zubi

Supplemental teeth
Prekobrojni zubi

Grade 3
Ocena 3

Increased overjet 3.5<6 mm with incompetent lips
Incizalni stepenik veci od 3,5 mm, a manji od 6 mm, s inkompetentnim usnama

Reverse overjet 1<3.5 mm
Negativni incizalni stepenik veci od 1 mm, a manji od 3,5 mm

Anterior or posterior crossbite with 1<2 mm discrepancy between retruded contact position and intercuspal position
Prednji ili bo¢ni ukriteni zagrizaj, razlika izmedu retrudovanog kontaktnog polozaja i polozaja maksimalne interkuspidacije 1-2 mm

Displacement of teeth 2<4 mm
Nepravilan polozaj zuba vise od 2 mm, a manje od 4 mm

Lateral or anterior open bite 2<4 mm
Prednji ili bo¢ni otvoreni zagrizaj ve¢i od 2 mm, a manji od 4 mm

Increased and complete overbite without labial or palatal trauma
Dubok zagrizaj bez povrede desni na labijalnoj ili palatinalnoj strani sekuti¢a

Grade 2
Ocena 2

Increased overjet 3.5<6 mm with competent lips
Incizalni stepenik veci od 3,5 mm, a manji od 6 mm, s kompetentnim usnama

Reverse overjet 1<0 mm
Negativni incizalni stepenik maniji ili jednak 1 mm

Anterior or posterior crossbite with < 1 mm discrepancy between retruded contact position and intercuspal position
Prednji ili bo¢ni ukrsten zagrizaj, razlika izmedu retrudovanog kontaktnog polozaja (RKP) i polozaja maksimalne interkuspidacije
(IKP) manja ili jednaka 1 mm

Displacement of teeth 1<2 mm
Nepravilan polozaj zuba, vise od 1 mm, a manje od 2 mm

Anterior or posterior open bite 1<2 mm
Predniji ili boéni otvoren zagrizaj veéi od 1 mm, a manji od 2 mm

Increased and complete overbite without labial or palatal trauma
Vertikalni preklop sekutic¢a veci od 3,5 mm, bez kontakta zuba sa desnima

Grade 1
Ocena 1

Extremely minor malocclusions including displacements <1 mm
Mala odstupanja od normalne okluzije, promene polozaja zuba manje od 1 mm

Qualifiers used to identify deviant occlusal traits: a — overjet; b — reverse overjet with no masticatory or speech problems; ¢ — crossbite; d — displacement
of contact points; e — open bite; f — deep bite; h — hypodontia; i — impeded eruption; | - posterior lingual crossbite; m — reverse overjet with masticatory or

speech problems; p — defects of cleft lip and palate; s — submerged deciduous teeth; t — partially erupted teeth, tipped and impacted against adjacent teeth; x

— presence of supernumerary teeth
Oznake okluzivnih anomalija: a - incizalni stepenik; b — negativni incizalni stepenik bez problema pri zvakanju i govoru; ¢ — ukrsten zagrizaj; d — nepravilan
polozaj zuba; e — otvoren zagrizaj; f — dubok zagrizaj; h — hipodoncija; i — onemoguceno nicanje zuba; | — bo¢ni ukrsten zagrizaj; m — negativni incizalni

stepenik sa problemima pri zvakanju i govory; p — defekti rascepa usne i nepca; s — mle¢ni zubi u infraokluziji; t — delimi¢no iznikli, inklinirani i impaktirani zubi;

x — prisustvo prekobrojnih zuba
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Dental model scored Grade 3 for the Aesthetic
Component of IOTN. Two deviant occlusal traits
were registered: displacement of contact points
(qualifier 3.d) and an increased overbite (qualifier
2.f). Grade 3 for the Dental Health Component
of IOTN is based on the worst occlusal trait regis-
tered (3.d).

Studijskom modelu je dodeljena ocena 3
estetskog dela IOTN. Zabelezene su dve okluzivne
nepravilnosti: teskoba (oznaka 3.d) i dubok
zagrizaj (oznaka 2.f). Ocena 3 zdravstvenog dela
IOTN je dodeljena na osnovu najgoreg okluzalnog
nalaza (3.d).

Figure 1a-e. Dental model assessed by the Index of Orthodontic Treatment Need (IOTN)
Slika 1a-e. Studijski model ocenjen sa IOTN

Dental model scored 12 PAR points: displacement
of contact points in the lower frontal segment

(3 points), buccal occlusion in sagittal direc-

tion % unit discrepancy on all teeth (1 point) and
centreline discrepancy (8 points).

Studijski model je ocenjen sa 12 PAR poena:
teskoba u donjem zubnom nizu (3 poena), bo¢na
okluzija sa desne strane, odnos poluklase na svim
zubima (1 poen) i odstupanje sredina zubnih
nizova (8 poena).

Figure 2a-e. Dental model assessed by the Peer Assessment Rating (PAR) Index
Slika 2a-e. Studijski model ocenjen PAR indeksom

and 1 (perfect agreement). Reliability of PAR and ICON,
whose data are continuous, is calculated by the Root Mean
Square Error (RMS). The RMS error summarizes both
random error (measurement error) and bias if present. T
test was performed to test for any statistically significant
difference between the two measurements of PAR and
ICON, with level of significance 0.01.

The Index of Orthodontic Treatment Need (IOTN)

IOTN comprises two components: Aesthetic and Dental
Health [5, 6]. The Aesthetic Component consists of 10
frontal photographs of permanent dentition. The Dental
Health Component categorizes deviant occlusal traits

into five categories based on their detrimental effects on
oral health. Missing teeth, overjet, crossbite, overbite and
displacement of contact points are considered the most
important. The grade is based on the most severe occlu-
sal trait recorded (Table 1, Figure 1).

The Peer Assessment Rating Index (PAR)

PAR records crowding, spacing and impacted teeth in upper
and lower anterior segments of dental arches, buccal occlu-
sion in sagittal, vertical and transverse dimensions, over-
jet, anterior crossbite, overbite/openbite and centreline
discrepancies [8]. Scores are assigned to deviant occlusal
traits, multiplied by different coefficients and summed to
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produce an overall total. (Table 2, Figure 2). The difference ~ The Index of Complexity, Outcome and

between pre and post intervention scores represents the ~ Need (ICON)

outcome of a treatment. An orthodontic treatment can be

considered successful if percentage improvement at the ~ ICON records dental aesthetics, upper arch crowding/spac-
end of treatment is greater than 70%. ing, buccal occlusion in sagittal dimension, crossbite and

Table 2. Scoring system of the Peer Assessment Rating (PAR) Index [10]
Tabela 2. Sistem bodovanja PAR indeksa [10]

Occlusal characteristics Severity Scores Weighting
Obelezja okluzije Mera izrazenosti Bodovi Koeficijenti
0-1mm 0
. . 11-2 mm 1
Contgct points displacement for upper and lower 214 mm 2
anterior segments o . 41-8 mm 3 1
Rastojanje izmedu kontaktnih tacaka agonista .
prednjih segmenata zubnih nizova >8 mm 4
Impacted teeth
- . 5
Impaktirani zubi
Good interdigitation 0
Dobra interkuspidacija
Sagittal Less than % unit from full interdigitation 1 1
Sagitalno Manje od ¥ klase do pune interkuspidacije
% unit discrepancy on any tooth )
¥ klase na bilo kom zubu
No open bite 0
Vertical Nema otvorenog zagrizaja ;
Vertikalno Lateral open bite on at least two teeth >2 mm 1
Buccal occlusion Otvoren zagrizaj na bar 2 zuba ve¢i od 2 mm
Boc¢na okluzija No crossbite
Nema ukrstenog zagrizaja 0
Crossbite tendency
. Y oy 1
Tendencija ka ukrStenom zagrizaju
Transverse Single tooth in crossbite 5 ]
Transverzalno Jedan zub u ukrStenom zagrizaju
More than one tooth in crossbite 3
Vise zuba u ukr$tenom zagrizaju
More than one tooth in scissors bite 4
Vise zuba u bukalnom promasaju
0-3mm 0
R 3.1-5mm 1
Overjet . 51-7 mm 2 6
Incizalni stepenik
71-9 mm 3
>9mm 4
No crossbite 0
Nema prednjeg ukrstenog zagrizaja
One or more teeth edge to edge 1
Kontakt secivnih ivica jednog ili viSe sekuti¢a
Anteriro crossbite One single tooth crossbite
. v . ., 2 6
Predniji ukr$ten zagrizaj Jedan sekuti¢ u obrnutom preklopu
Two teeth in crossbite 3
Dva sekuti¢a u obrnutom preklopu
More than two teeth in crossbite 4
Vise od dva sekuti¢a u obrnutom preklopu
Less than ¥ coverage of the lower incisor 0
Pokrivenost donjih sekuti¢a manja od %
Greater than % but less than % coverage 1
Overbite Pokrivenost donjih sekuti¢a izmedu % i % 5
Preklop sekuti¢a Greater than % of the lower incisor )
Pokrivenost donjih sekutica veéa od %
Greater than or equal to full tooth coverage 3
Potpuna pokrivenost donjih sekutic¢a
No open bite 0
Nema ga
Open bite <1mm 1 9
Otvoren zagrizaj 11-2 mm 2
21-4 mm 3
>4 mm 4
Coincident 0
Sredine zubnih nizova se poklapaju
Centreline assessment %-Y% width of the lower incisor 1 4
Odnos sredina zubnih nizova Odstupaju izmedu % i % Sirine donjeg sekutica
Greater than % width of the lower incisor
Ly v . . ., 2
Odstupaju vise od % Sirine donjeg sekuti¢a
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Table 3. Scoring system for the Index of Complexity, Outcome and Need (ICON) [10]

Tabela 3. Sistem bodovanja za ICON [10]

Occlusal characteristics Severity Scores Weighting
Obelezja okluzije Mera izrazenosti Bodovi Koeficijenti
Dental aesthetics Compare‘d to one of 10 photographs of tl]e Aesthetic Scale of IOTN 1-10 7
Dentalna estetika Uporeduje se s jednom od deset fotografija estetske skale IOTN

<2mm 0

21-5mm 1
Upper arch crowding/spacing 5.1-9 mm 2 s
Teskoba/rastresitost u gornjem zubnom nizu 9.1-13 mm 3

13.1-17 mm 4

>17 mm 5

Good interdigitation

Pravilna interkuspidacija 0
Buccal occlusion in sagittal direction Any cusp relationship up to, but not including cusp to cusp 1 3
Boc¢na okluzija u sagitalnom pravcu Izmedu pravilne interkuspidacije i odnosa kvrzica na kvrzicu

Cusp to cusp relationship 5

Interkuspidacija u odnosu kvrzica na kvrzicu

No crossbite 0
Crossbite Nema ukrstenog zagrizaja s
Ukrsten zagrizaj Crossbite present 1

Prisutan ukriten zagrizaj

Less than % lower incisor coverage o

Pokrivenost donjih sekuti¢a manja od %

Y to % coverage .
Overbite Pokrivenost donjih sekuti¢a izmedu % i % 4
Preklop sekuti¢a % up to full coverage of lower incisor 3

Pokrivenost donjih sekuti¢a veca od %

Full lower incisor coverage 3

Potpuna pokrivenost donjih sekuti¢a

Edge to edge

Nema ga 0
Open bite <1mm 1 4
Otvoren zagrizaj 1.1-2 mm 2

21-4mm 3

>4 mm 4

points).

Figure 3a-e. Dental model assessed by the Index of Complexity, Outcome and Need (ICON)
Slika 3a-e. Studijski model ocenjen sa ICON

overbite [9]. Scores are assigned to deviant occlusal traits

RESULTS

and then multiplied by different coefficients and summed

to produce an overall total. (Table 3, Figure 3). Score range
for orthodontic treatment complexity, outcome and need

has been suggested.

Dental model scored 47 ICON points: dental
aesthetics (28 points), upper arch crowding (10
points), buccal occlusion in sagittal direction

(9 points, the right side 6 points, the left side 3

Studijski model je ocenjen sa 47 ICON poena:
dentalna estetika (28 poena), teskoba u gornjem
zubnom nizu (10 poena), bo¢na okluzija u
sagitalnom pravcu (9 poena, desna strana 6
poena, leva strana 3 poena).

The results of this study showed that indices IOTN, PAR
and ICON are reliable when applied to dental models. The

results for IOTN are shown in Table 4. Weighted Kappa



Table 4. Intraexaminer reliability for the Aesthetic and the Dental
Health Component of IOTN
Tabela 4. Pouzdanost ispitivaca za estetski i zdravstveni deo IOTN

Aesthetic Dental Health
Parameter
Parametar Component Component
Estetski deo Zdravstveni deo
Weighted Kappa
Koeficijent kapa 0.72 0.79
Lowgr 0.58 0.62
Donji
95% Cl U
ppel 0.87 0.89
Gornji

Cl - confidence interval
Cl — interval poverenja

Tabela 5. Intraexaminer reliability for PAR and ICON
Tabela 5. Pouzdanost ispitivaca za PAR i ICON

Parameter PAR ICON
Parametar

Mean.difference in scores 05 0.8
Srednja vrednost razlika bodova

Root Mean square Error 21 45
Koren srednje kvadratne greske

p <0.01 <0.01

coefficient for the Aesthetic Component of IOTN was 0.72
(0.58-0.87) and 0.79 (0.62-0.89) for the Dental Health
Component of IOTN. Intraexaminer reliability for PAR
and ICON is shown in Table 5. The RMS Error was 2.1
for PAR scores and 4.5 for ICON scores. T test showed no
statistically significant difference between PAR and ICON
scores on two occasions (p<0.01).

DISCUSSION

An occlusal index has to fulfil the appropriate prerequisites
before it can be applied in orthodontic practice: reliability,
objectivity, simplicity, adaptability, sensitivity and specific-
ity [11]. The reliability represents the extent to which it is
possible to reproduce an assessment of an occlusal index
in indentical conditions [12]. Intraexaminer and interex-
aminer reliability can be determined. There are three main
components relevant for reliability assessment of an occlu-
sal index: agreement, bias and validity [10]. The assess-
ment of agreement is based on comparison of index scores
of examiner(s) to ,,gold standard” which represents the
opinion of orthodontic board consisting of leading experts.
Bias exists when the overall scores of the examiner(s) are
systematically higher or lower compared to the previous
standard. Validity is expressed through variation of the
examiner(s) scores and compared to acceptable criteria
on clinical judgement.

IOTN

Over the years the advantages of IOTN were stated [10].
It is relatively quick and simple to use, systematic and
informative. The special advantage is its ability to adjust
to local environment. This is accomplished by modifica-
tion of cut-off points to reach better agreement with local
expert opinion or financial constraints. However, there
are certain disadvantages, too [13]. Some authors believe
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that it may be too simplistic when determining orthodon-
tic treatment need. According to the others, the associa-
tion between deviant occlusal traits and dental health is
weak. With orthodontic specialty improvements a need
to monitor treatment standard emerged. This can not
be accomplished using IOTN. Also, it is not possible to
predict how complex the treatment would be. IOTN does
not answer all the questions relevant to comprehensive
orthodontic procedure, in which treatment need, assess-
ment of complexity and outcome are present.

The values of weighted Kappa coefficient for IOTN
(0.72 for the Aesthetic Component and 0.79 for the Dental
Health Component) represent very high intraexaminer
reliability. The Aesthetic Component has lower reliability
compared to the Dental Health Component, but belongs
to the same high category according to interpretation of
Landis and Koch [14]. In reliability assessment, confi-
dence interval, i.e. its range from lower to upper limit,
is also important. The wider the interval, the lower the
confidence. The reliability of the index is acceptable if the
lower limit is greater than 0.60 [10]. In our study confi-
dence interval was 0.58-0.87 for the Aesthetic Component
and 0.62-0.89 for the Dental Health Component. The lower
limit for the Aesthetic Component of IOTN is approximate
to minimal acceptable value.

In the study done by Fox et al. [15] on 55 dental models
the values of weighted Kappa coefficients and correspond-
ing confidence intervals were 0.88 (0.82-0.93) for the
Aesthetic Component and 0.82 (0.71-0.94) for the Dental
Health Component.

Beglin et al. [16] reported in their study on 40 dental
models that the values of weighted Kappa coefficients and
corresponding confidence intervals were 0.93 (0.88-0.98)
for the Dental Health Component and 0.93 (0.89-0.97) for
the Aesthetic Component. It was determined in the same
study that the average value of weighted Kappa coeffi-
cients for the group of 15 examiners was 0.81 (0.81-0.82).

In previous studies the reliability of both components
of IOTN was higher compared to the results of our study.
Possible explanation for lower reliability of the Aesthetic
Component might be the fact that it is not univer-
sally accepted in orthodontic profession and that there
are disagreements on the sequence of ten photographs
[17]. The second reason might be that the examiner was
not trained in the use of IOTN, but followed procedure
described in the literature. Variety and severity of maloc-
clusions in the sample affect the results because it is known
that higher variation in the sample influences better corre-
lation of parameters that are analysed [14]. The sample in
this study was two or three times smaller compared to the
samples in previous studies. No matter there were differ-
ences with the literature data, the reliability of IOTN in
this study was high enough to recommend it in practice.

PAR

PAR measures orthodontic treatment outcome compar-
ing the severity of malocclusion prior to treatment and at
the end of treatment. The index was originally adjusted
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to reflect British orthodontic standard. After validation
assessment in the USA the weightings were modified and
the assessment of crowding in the lower frontal segment
omitted, to reach better agreement with american experts
[18]. PARis used all around the world for determining the
success of different treatment methods [19]. There are
certain disadvantages of this index described in the liter-
ature [20, 21]. In assessment of treatment outcome PAR
does not take into account: periodontal tissue damage,
enamel decalcification, root resorption, occlusal func-
tionality and facial aesthetics. Additionaly, it may not be
sufficiently critical of residual extraction sites, unaccept-
able incisor inclination and rotations of teeth. Conversely,
it may exhibit high criticism in assessment of cases with
limited treatment options. It is stated that PAR informs
only about one aspect of orthodontic treatment and has
no clear cut-off point for treatment outcome acceptability.
Depending on a geographical region different weightings
have been used. It is necessary to check its validity every
five years in compliance with an increasing knowledge of
influence of malocclusion on oral health.

The assessment of reliability and validity of PAR
recorded on dental models was made in the study which
presented this index to public [8]. For that purpose intra-
class correlation coefficient showed excellent intraexam-
iner and interexaminer reliability. It is not possible to
compare these results to our results directly, because the
different statistical method was used to examine the reli-
ability of the index.

According to the literature, the reliability of PAR is clin-
ically acceptable if the root mean square error is lower
than 5 PAR points [10]. This requirement was fulfilled in
this study (2.1 PAR points). Our results are in accordance
with the results of afore mentioned study conducted by
Fox et al. [15], in which the root mean square error was
2.33 PAR points. T-test confirmed that there was no statis-
tically significant difference between the scores of two
consecutive measurements. It implies that it is reliable to
use PAR on dental models.

ICON

ICON is derived from expert opinions of 97 orthodon-
tists from Great Britain, Greece, Italy, Hungary, Germany,
Norway, the USA, the Netherlands and Spain [22, 23]. The
international panel of orthodontists gave subjective judge-
ments on 240 initial dental models and 98 pairs of dental
models of treated patients. Five occlusal components were
found to be highly predictive of mean orthodontist opin-
ion for malocclusion severity, treatment need, complex-
ity and outcome. ICON is the first index to provide infor-
mation on different aspects of orthodontic treatment and
also the first index based on the international criteria.
It proved to be simple to use because it records a small
number or deviant occlusal traits and does not demand
memorising their sequence by severity. It is hard to assess
dental aesthetics in transitory stages of early mixed denti-
tion, therefore it is recommened to use ICON in late mixed
and permanent dentition [15].

The reliability of ICON is clinically acceptable if the
root mean square error is less than 9 ICON points[10].
In this study, the root mean square error was 4.5 ICON
points. T test showed there was no statistically significant
difference between scores in two consecutive measure-
ments. The reliability was higher compared to the results
of study conducted by Fox et al. [15], in which the root
mean square error was 7.9 ICON points.

CONCLUSION

The application of occlusal indices in everyday practice
provides easier identification of potential orthodontic
patients and their appropriate referal to orthodontic exam-
ination and treatment, as well as monitoring and promo-
tion of standards of orthodontic treatment. Occlusal indi-
ces are reliable diagnostic methods.
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KRATAK SADRZA)

Uvod Okluzivni indeksi su uvedeni u praksu sa ciljem da se poboljsaju dijagnosticki kriterijumi i omoguci objektivna procena te-
zine malokluzije. Cilj ovog rada je bio da se predstave najcesce koriséeni okluzivni indeksi u ortodontskoj praksi i utvrdi pouzda-
nost njihove primene na studijskim modelima.

Materijal i metode rada Za analizu su odabrana tri okluzivna indeksa: Index of Orthodontic Treatment Need (IOTN), Peer Asses-
sment Rating (PAR) i Index of Complexity, Outcome and Need (ICON). U istrazivanju je koris¢eno 20 studijskih modela pacijenata
Klinike za ortopediju vilica Stomatoloskog fakulteta u Beogradu s malokluzijama razli¢itog tipa i tezine u stalnoj denticiji. Svi mo-
deli su ocenjeni sa tri pomenuta indeksa dva puta u razmaku od dva meseca radi utvrdivanja pouzdanosti.

Rezultati Rezultati analize su pokazali da je pouzdanost sva tri indeksa bila dobra. Za IOTN pouzdanost je izrazena koeficijentom
kapa (0,72 za estetski i 0,79 zdravstveni deo indeksa), dok je za PAR i ICON izra¢unat koren srednje kvadratne greske (2,11 4,5). Ni-
je bilo statisti¢ki znac¢ajne razlike u broju bodova izmedu dva merenja ova dva indeksa (p<0,01).

Zakljucak Primena okluzivnih indeksa omogucava ortodontima odredivanje prioriteta u zbrinjavanju pacijenata, planiranje or-
todontske sluzbe, pridrzavanje i promociju standarda. Okluzivni indeksi su pouzdani dijagnosticki kriterijumi koji mogu znacaj-

no uticati na plan leenja malokluzija.

Kljucne reci: malokluzija; okluzivni indeksi; ortodoncija; studijski modeli

UuvoD

Dugo se ve¢ zna da ortodontsko lec¢enje pobolj$ava zdravlje
denticije, oralne funkcije, izgled lica i kvalitet Zivota pacijenta.
S druge strane, poslednjih godina se sve ve¢a paznja posvecu-
je potencijalnim rizicima ortodontskog lecenja: resorpciji ko-
rena, demineralizaciji gledi zuba, zapaljenju desni, gubitku pe-
riodontalnog pripoja, zapaljenju pulpe, alergijskoj reakeiji, tra-
umi, jatrogenom ostecenju, neuspesnom lecenju i recidivu [1].
Pre dono$enja odluke o ortodontskom lecenju trebalo bi ozbilj-
no razmotriti prednosti i rizike ovakvog nacina lec¢enja. Stoga
je neophodna precizna dijagnostika, pa su zato u poslednje ce-
tiri decenije predlozeni brojni okluzivni indeksi radi poboljsa-
nja dijagnostickih kriterijuma [2].

Okluzivni indeksi se mogu svrstati u pet kategorija: dijag-
nosticki, epidemioloski, indeksi potrebe za ortodontskim le-
¢enjem, indeksi rezultata ortodontskog le¢enja i indeksi sloze-
nosti ortodontskog le¢enja [3]. Metode kojima se opisuje, pro-
cenjuje i klasifikuje okluzija se mogu podeliti na kvalitativne i
kvantitativne. Razlikuju se ne samo po morfoloskim ili funkci-
onalnim kriterijumima, ve¢ i po nac¢inu odredivanja: na studij-
skim modelima, klinicki ili na oba nacina [4]. Pregledom lite-
rature se uocava da su u praksi najcesce koriscena tri okluziv-
na indeksa (IOTN, PAR, ICON).

Index of Orthodontic Treatment Need (I0TN), ¢iji je pr-
vobitan naziv bio Index of Orthodontic Treatment Priority,
predlozili su Evans (Evans) i So (Shaw) [5, 6] 1987. godine.
IOTN se koristi u epidemioloske svrhe i za utvrdivanje indivi-
dualne potrebe za ortodontskim le¢enjem [7]. Peer Assessment
Rating (PAR) pripada grupi okluzivnih indeksa koji mere uspe-
$nost ortodontskog le¢enja. Za njegovo uvodenje u praksu 1992.
godine zasluzna je radna grupa za britanske ortodontske stan-
darde [8]. Index of Complexity, Outcome and Need (ICON) je
nastao kao izraz potrebe da se u jednom indeksu objedine pro-
cena potrebe za leCenjem, sloZenost i rezultati lecenja. Ovaj in-

deks su predlozili Danijels (Daniels) i Ricmond (Richmond) [9]
2000. godine na osnovu rezultata opsezne medunarodne studije.

Cilj ovog rada je bio da se predstave najéesc¢e koris¢eni oklu-
zivni indeksi u ortodontskoj praksi i utvrdi pouzdanost njihove
primene na studijskim modelima.

MATERIJAL | METODE RADA

U ovom istrazivanju je kori$¢eno dvadeset studijskih modela
pacijenata Klinike za ortopediju vilica Stomatoloskog fakulte-
ta u Beogradu. Odabrane su malokluzije razlicitog tipa i tezine
u stalnoj denticiji. Iz uzorka su isklju¢eni studijski modeli pa-
cijenata s kraniofacijalnim deformitetima i rascepima. Svi mo-
deli su oznaceni brojevima i ocenjeni sa tri okluzivna indeksa
(IOTN, PAR i ICON) dva puta u razmaku od dva meseca. Ras-
poredeni su na osnovu tablice slu¢ajnih brojeva da bi se izbegla
subjektivnost pri ocenjivanju. Sve vrednosti indeksa su upisane
u posebno pripremljen istrazivacki upitnik. Ocenjivanje mode-
la je obavio jedan ispitivac.

Statisticka analiza podataka je uradena u programu Statisti-
cal Package for Social Sciences (SPSS), verzija 11.5 (Chicago,
Illinois). Koeficijentom kapa sa 95-procentnim intervalom po-
verenja (95% CI) odredena je pouzdanost estetskog i zdravstve-
nog dela IOTN s obzirom na to da su podaci za ovaj indeks ka-
tegorickog tipa. Koeficijent kapa predstavlja modifikaciju pro-
stog koeficijenta kapa. Svako odstupanje dva merenja nosi od-
redeni tezinski faktor [10]. Vrednost ovog koeficijenta je u op-
segu od 0 (nema saglasnosti medu merenjima osim slucajne)
do 1 (savrSena saglasnost). Pouzdanost PAR i ICON, ¢iji su po-
daci kontinuiranog tipa, izraZena je korenom srednje kvadrat-
ne greske. Time su obuhvacene slu¢ajna greska (greska mere-
nja) i subjektivnost pri ocenjivanju (ukoliko postoji). Statisti¢-
ka znacajnost razlika ocena u dva merenja je ispitana t-testom
za PAR i ICON sa nivoom znacajnosti od 0,01.



IOTN

IOTN se sastoji od dva nezavisna dela: estetskog i zdravstve-
nog [5, 6]. Estetsku skalu indeksa ¢ini 10 frontalnih fotografi-
ja stalne denticije. Zdravstveni deo indeksa okluzivne anoma-
lije svrstava u pet kategorija prema uticaju koji imaju na oral-
no zdravlje. Najveca paznja se pridaje nedostatku zuba, incizal-
nom stepeniku, ukr$tenom zagrizaju, vertikalnom preklopu se-
kutica i teskobi. Ocena se daje na osnovu najtezeg klinickog na-
laza (Tabela 1, Slika 1).

PAR

Ovim indeksom se ocenjuju teskoba, rastresitost i impaktira-
ni zubi u prednjim segmentima zubnih nizova, bo¢na okluzija
u sagitalnoj, vertikalnoj i transverzalnoj ravni, incizalni stepe-
nik, prednji ukrsten zagrizaj, dubok (otvoren) zagrizaj, verti-
kalni preklop sekuti¢a i odnos sredina zubnih nizova [8]. Oklu-
zivnim anomalijama se dodeljuju bodovi, koji se mnoze odgo-
varaju¢im koeficijentima a zatim sabiraju (Tabela 2, Slika 2).
Na osnovu razlike izmedu broja bodova pre i posle le¢enja oce-
njuje se uspesnost lecenja. Ako je nakon zavrsetka le¢enja broj
bodova smanjen za 70% i vi$e u odnosu na broj bodova pre le-
cenja, ono se smatra uspeSnim.

ICON

Ovim indeksom se ocenjuju dentalna estetika, teskoba (rastresi-
tost) u gornjem zubnom nizu, bo¢na okluzija u sagitalnom prav-
cu, ukrsten zagrizaj i vertikalni preklop sekutic¢a [9]. Okluzivnim
anomalijama se dodeljuju bodovi, a zatim mnoze odgovaraju-
¢im koeficijentima i sabiraju radi dobijanja kona¢ne ocene (Ta-
bela 3, Slika 3). U literaturi je predlozena skala na osnovu koje
se odreduju potreba za le¢enjem, slozenost i uspesnost leCenja.

REZULTATI

Rezultati analize su pokazali da je primena IOTN, PAR i ICON
na studijskim modelima pouzdana. Rezultati za IOTN su pri-
kazani u tabeli 4. Za estetski deo indeksa koeficijent kapa je bio
0,72 (0,58-0,87), a za zdravstveni deo 0,79 (0,62-0,89). U tabeli
5 je prikazana pouzdanost ocena ispitivaca za PAR i ICON. Slu-
¢ajna greska je bila 2,1 bod za PAR i 4,5 bodova za ICON. Re-
zultati t-testa su pokazali da nema statisticki znacajne razlike u
broju PAR i ICON bodova u dva merenja (p<0,01).

DISKUSIJA

Okluzivni indeks treba da ispuni sledeée kriterijume pre nego
§to se primeni u ortodontskoj praksi: pouzdanost, objektivnost,
jednostavnost, prilagodljivost, senzitivnost i specifi¢nost [11].
Pouzdanost predstavlja meru u kojoj je moguce ponoviti odre-
divanje okluzivnog indeksa pod istovetnim uslovima, a moze
se odrediti u odnosu na istog ispitivaca ili izmedu grupe ispiti-
vaca [12]. Za procenu pouzdanosti okluzivnog indeksa neop-
hodne su saglasnost, subjektivnost i verodostojnost ocenjivanja
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[10]. Procena saglasnosti se vrsi uporedivanjem vrednosti in-
deksa jednog ili vi$e ispitivaca sa tzv. zlatnim standardom, ko-
ji predstavlja misljenje ortodontske komisije sa¢injene od vo-
decih stru¢njaka. Subjektivnost, odnosno pristrasnost postoji
kada dati ispitivac sistematski daje viSe ili nize ocene u odno-
su na pomenuti standard. Verodostojnost ocenjivanja se izra-
zava kroz njegove varijacije i prihvatljivost u odnosu na klini¢-
ko odlutivanje.

IOTN

Dugogodisnjom primenom IOTN uocene su njegove znacajne
prednosti [10]. Ovaj indeks se relativno brzo i jednostavno od-
reduje, sistematican je i informativan. Posebna prednost je to
$to se moze prilagoditi lokalnim uslovima, $to se postize po-
desavanjem grani¢nih vrednosti indeksa u skladu sa stavovi-
ma stru¢njaka date regije ili finansijskim ograni¢enjima. Me-
dutim, uoceni su i nedostaci [13]. Neki autori smatraju da ko-
ri$¢enje ovoga indeksa isuviSe pojednostavljuje pitanje potre-
be za ortodontskim le¢enjem. Navodi se slaba korelacija izme-
du devijantnih odlika okluzije i dentalnog zdravlja. S unapre-
denjem ortodontske struke pojavila se i potreba za pridrzava-
njem standarda lecenja. To ovim indeksom nije moguce posti-
¢i. Takode, nije moguce ni predvideti koliko ¢e lecenje biti slo-
zeno. IOTN ne daje odgovore na sva pitanja koja se ti¢u savre-
menog postupka ortodontskog lec¢enja, u kojem su potreba za
le¢enjem, procena slozenosti i uspesnosti lecenja neraskidivi
delovi jedne celine.

Vrednosti koeficijenta kapa za IOTN (0,72 za estetski i 0,79
za zdravstveni deo) oznacavaju veoma visoku pouzdanost mere-
nja ispitivaca. Estetski deo IOTN ima nizu pouzdanost od zdrav-
stvenog dela, ali prema tumacenju koje su dali Landis (Landis)
i Koh (Koch) [14], pripada istoj visokoj kategoriji pouzdano-
sti. U proceni pouzdanosti, osim vrednosti koeficijenta kapa,
znacajna je $irina intervala poverenja, odnosno opseg od do-
nje do gornje granice. Sto je opseg veli, pouzdanost je manja.
U literaturi se navodi da je pouzdanost ocenjivanja jednim in-
deksom prihvatljiva ukoliko donja granica poverenja nije ma-
nja od 0,6 [10]. U ovom radu $irina intervala poverenja je bila
0,58-0,87 za estetski deo i 0,62-0,89 za zdravstveni deo indek-
sa. Donja granica intervala poverenja za estetski deo indeksa je
bila priblizna najmanjoj prihvatljivoj vrednosti.

U istrazivanju Foksa (Fox) i saradnika [15] na 55 studijskih
modela vrednosti koeficijenata kapa i odgovarajucih intervala
poverenja bile su 0,88 (0,82-0,93) za estetski deo i 0,82 (0,71-
0,94) za zdravstveni deo indeksa. Rezultati istrazivanja Beglina
(Beglin) i saradnika [16] na 40 studijskih modela su pokazali
vrednost koeficijenata kapa i odgovarajucih intervala povere-
nja od 0,93 (0,88-0,98) za zdravstveni deo i 0,93 (0,89-0,97) za
estetski deo indeksa. U istom radu je utvrdena prose¢na vred-
nost koeficijenta kapa za grupu od 15 ispitivaca, koja je iznosila
0,81 (0,81-0,82). Pouzdanost odredivanja oba dela IOTN u na-
vedenim istrazivanjima je bila ve¢a nego u ovom istrazivanju.
Objasnjenje za malu pouzdanost estetskog dela IOTN je u tome
$to on nije op$teprihvacen i §to postoje neslaganja u vezi s re-
dosledom predlozenih deset fotografija [17]. Drugi razlog je to
$to ispitivac nije prosao zvani¢nu obuku za indeks, ve¢ se kori-
sti postupak odredivanja indeksa opisan u literaturi. Raznovr-
snost i tezina malokluzija u uzorku uti¢u na dobijene rezultate
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tako $to vece varijacije u uzorku dovode do bolje korelacije is-
pitivanih parametara [14]. Uzorak u ovom istrazivanju je dva
ili tri puta manji od uzoraka u pomenutim studijama. Bez obzi-
ra na razlike u podacima u literaturi, pouzdanost IOTN u ovom
istrazivanju je bila dovoljno visoka.

PAR

PAR uspesnost ortodontskog le¢enja odreduje poredenjem te-
zine malokluzije na pocetku i na kraju lecenja. Indeks je prvo-
bitno bio prilagoden britanskom ortodontskom standardu. Na-
kon provere validnosti indeksa u Sjedinjenim Americkim Dr-
zavama, neki koeficijenti su izmenjeni i usaglaseni, pa je i me-
renje teskobe u prednjem segmentu donjeg zubnog niza izosta-
vljeno [18]. PAR se primenjuje $irom sveta za utvrdivanje uspe-
$nosti razli¢itih metoda le¢enja [19]. U literaturi se, medutim,
navode pojedini nedostaci ovoga indeksa [20, 21]. Pri proceni
rezultata leCenja on ne uzima u obzir o$tecenje parodontalnog
tkiva, demineralizaciju gledi zuba, resorpciju korena, funkci-
onalnost okluzije i izgled lica. Pored toga, nedovoljno je kriti-
¢an prema rezidualnim ekstrakcionim prostorima, nepovolj-
nim inklinacijama sekuti¢a i rotacijama zuba. Takode, smatra
se da je prestrog u oceni slu¢ajeva s ograni¢enim mogucénosti-
ma lecenja, da pruza informaciju samo o jednom aspektu orto-
dontskog lecenja i da nema jasno utvrdenu grani¢nu vrednost
za prihvatanje rezultata leCenja. U zavisnosti od geografske re-
gije koriste se i razli¢iti koeficijenti. Neophodno je proveravati
validnost indeksa svakih pet godina u skladu s nivoom znanja
o uticaju malokluzija na oralno zdravlje.

Procena pouzdanosti i validnosti PAR u oceni studijskih mo-
dela data je u radu koji je predstavio ovaj indeks stru¢noj jav-
nosti [8]. U tu svrhu je kori$¢en unutarklasni koeficijent kore-
lacije, koji je pokazao odli¢nu pouzdanost indeksa. Rezultate
ove studije nije moguce direktno uporediti s rezultatima nadeg
istrazivanja, jer je koriS¢ena drugacija statisticka metoda za is-
pitivanje pouzdanosti indeksa.

Prema navodima iz literature, pouzdanost PAR je klini¢ki
prihvatljiva ukoliko je koren srednje kvadratne greske manji od
petbodova [10]. U ovom istrazivanju je taj uslov zadovoljen (2,1
bod). Dobijeni rezultati su u saglasnosti s rezultatima istraziva-
nja Foksa i saradnika [15], u kojem je koren srednje kvadratne

greske za PAR bio 2,33 boda. Nalazi t-testa su potvrdili da ne-
ma statisticki znacajne razlike u broju bodova dva uzastopna
merenja. To pokazuje da je PAR pouzdan za primenu na stu-
dijskim modelima.

ICON

ICON je izveden iz miSljenja 97 stru¢njaka za ortodonciju iz Ve-
like Britanije, Grcke, Italije, Madarske, Nemacke, Norveske, SAD,
Holandije i Spanije [22, 23] . Medunarodni skup ortodonata je
ocenio 240 studijskih modela pacijenata pre pocetka le¢enja i 98
parova studijskih modela le¢enih pacijenata. Utvrdeno je da se
na osnovu pet ¢inilaca okluzije moze s velikom verovatnoéom
predvideti prose¢no misljenje ortodonata o tezini malokluzije,
potrebi za leCenjem, sloZenosti i uspesnosti lecenja. ICON je pr-
vi indeks koji objedinjuje razli¢ite aspekte ortodontskog le¢enja
ikoji je zasnovan na medunarodnim kriterijumima. Pokazalo se
dajejednostavan za koris¢enje jer ocenjuje mali broj okluzivnih
obelezja i ne zahteva pamcenje redosleda devijantnih okluzivnih
odlika prema tezini. U prelaznim stadijumima s ranom meso-
vitom denticijom tesko je procenjivati estetiku, pa se zato ICON
preporucuje u kasnoj mesovitoj, odnosno stalnoj denticiji [15].

Pouzdanost ovog indeksa je klinicki prihvatljiva ukoliko je
koren srednje kvadratne greske manji od devet bodova [10]. U
ovom istrazivanju je koren srednje kvadratne greske bio 4,5 bo-
dova. Rezultati t-testa su pokazali da nema statisticki znacajne
razlike u broju bodova dva uzastopna merenja. Pouzdanost je
bila ve¢a nego u studiji Foksa i saradnika [15], u kojoj je koren
srednje kvadratne greske bio 7,9 bodova.

ZAKLJUCAK

Primena okluzivnih indeksa u svakodnevnoj praksi omoguca-
va lakse prepoznavanje potencijalnih ortodontskih pacijenata i
njihovo pravovremeno upucivanje na ortodontski pregled i lece-
nje, kao i pridrzavanje i promovisanje standarda ortodontskog
le¢enja. Okluzivni indeksi u klinickoj praksi su vrlo pouzdane
dijagnosticke metode koje mogu znacajno uticati na plan lece-
nja brojnih malokluzija.





