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AOMHMENH MEPIAHWH

ZKOIMOZ: H oUykpion twv cuoxetiocewv petagu nii-
kias npiv tnv évap&n tns Bepaneias ka1 xpdvou Bepa-
neias pe 1o anoténeopa tns opBodovukns Bepansias
xpnoigonoiwvias 6Uo opBodovuikous Oeiktes.
IXEAIAZMOZX MEAETHE: Avadpopikn avdduon Bepa-
neupévwy acBevav.

XPONOZX KAI TOIOX APAZHE: H pedétn npaypato-
noinBnke otnv diamoteupévn petantuxiakn OpBodo-
vukn Kivikn tou Navenmotnpiou tou Illinois oto Xika-
yo (UIC), H.M.A.

YAIKA KAI MEGOAOI: Tuxaia emAoyn 100 Bepaneu-
pévwv opBodOVUIKMY NEPINTMOEWY and 1o apxeio tns
kMvikns xwpis pepoAnyia yia niikia, puAo H euAn.
KYPIEX METPHZEIZ: Ta expaysia npiv tn Bepansia kai
10 avtiotoixa ekpaysia petd tn Bepansia a§loAoyndn-
Kav xpnoigonoi®@vias tov npwtdtuno &eikin PAR
(Peer Assessment Rating Index). Ta ekpayeia petd tn
Bepaneia a§lonoynBnkav emniéov and évav Babpo-
vopnuévo €E€TO0TN LE TN XpNOolJonoingn Tou GUoTN-
patos American Board of Orthodontics Objective
Grading System (ABO OGS). AfiodoynBnkav 6Aa ta
kp1thpia tou cuathpatos ABO OGS ektds and 1o aku-
voypa@iké pépos (ywviwon pizas). O1 cuoxetioels e&e-
tdotnkav Pe tn xpnon ts dokiyacias x?.
ATOTEAEZMATA: Xpnoiponoimvias tov 6gikin PAR
BpéBnkav OTaUCUKA ONpAVUKES OUOXETIOEIS petagu
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STRUCTURED ABSTRACT

AIM: To compare the associations between pretreat-
ment age and treatment time with orthodontic treat-
ment outcome by means of two orthodontic indices.
DESIGN: A retrospective analysis of treated patients.
SETTING: The study was conducted at the accredited
graduate Orthodontic Clinic of the University of Illi-
nois at Chicago (UIC), USA.

MATERIALS AND METHODS: The study casts of 100
treated orthodontic cases were randomly selected
from the model store of the clinic without bias for
age, gender or race.

MAIN OUTCOME MEASURES: The pretreatment study
casts and their corresponding post treatment casts
were assessed using the original Peer Assessment Rat-
ing (PAR) Index while the same post treatment study
casts were also assessed using the American Board of
Orthodontics Objective Grading System (ABO OGS),
by a calibrated examiner. All the ABO OGS criteria
were assessed except the radiographic component
(root angulations). The associations were examined
using chi-square tests.

RESULTS: Using the PAR Index, statistically significant
associations were found between orthodontic treat-
ment outcomes and pre-treatment age (p = 0.010) as
well as between orthodontic treatment outcome and
treatment time (p = 0.035). No statistically significant
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wwv anotefeopdtwv tns opBodovukns Bepaneias kai
wns nAikias npiv tnv évapén tns Bepaneias (p = 0.010),
kaBws enions kal petafU tou amoteAéopatos tns
opBobovukns Bepaneias kai tou xpévou Bepaneias (p
= 0.035). ZUppwva pe 1o cuotnua ABO OGS bev Bpé-
Onkav otauoukd onPAvuKEs oUOXETioels petagl twv
anotefeopdtwv tns opBodovukns Bepaneias kai tns
niikias npv tnv évap&n tns Bepaneias (p = 0.926) h
ou xpévou Bepaneias (p = 0.900).

ZYMITEPAZMA: Mapd ta yevikd kand tedgiwpéva
nePIoTATIKA 6nws GAVNKE ota NPos peNétn ekpayeia,
o beikins PAR, ot avtiBeon pe 1o ouotnua ABO OGS,
ntav euaioBntos ownv nAikia npiv thv évap&n tns
Bepaneias kar tn H1apkeia tns opBodovukns Bepanei-
as Katd tnv aglondynon tns noidtntas tou Bepaneut-
KoU anotenéopatos.

Né€ais kdabid: ABO OGS, dgiktns PAR, niikia npiv tnv
évap&n tns Bepaneias, xpdvos Bepaneias
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EIXATQrH

H &iapkeia tns opBodovuikns Bepaneias ennpedzetan and
évav apiBud xapaktnpioukwv tou acBevh kal KAIVIKGOV
ano@doswv kar gival mBavéd va yiver akpiBis extipnon
T0U Xpovou Bepaneias yia évav aoBevih xpnaionoiwvias
NEPIOPIoUEVO ap1BPd NPOCWMIKWY XAPAKTINPICTUKWY Kal
Bepansutkwv anogdcewv (Skidmore ko ouv, 2006). Na
v afioldynon tou anoteféopatos tns opBodovukhs
Oepaneias éxouv xpnoiponoinBei Sidpopor deiktes oto
napenBdév (Summers, 1971; Eismann, 1974; Gottlieb,
1975; Berg, 1979; Eismann, 1980). O1 b¢iktes autoi bev
eivan akpiBeis ka1 n 10xUs ka1 n aglomotia tous 6ev éxouv
anobeixBei. Emniéov, o ouykAeigiakds deiktns (Occlusal
Index) (Summers, 1971) ivan koupaoukds kar motevetal
ou sivan katanAnAdtepos yia tn Babuondynon pandov
apXIK®V Napd teNIK®V EKPayEiwy.

0 b¢iktns PAR (Peer Assessment Rating (PAR) Index) em-
vonBnke 1o 1987 yia va enepaotolv kdnolol and tous
npoava@epBEvies NePIOPIOHOUS Twv Npoyevéatepwy Oel-
Ktv (Richmond kan ouv., 1992a, 1992b). O beikins PAR
npoBAéne pia povadikh ouvonukh uph yia noddés and
us Oatapaxés nou napatnpoUvial oe pia 6edopévn
ouykngioiakh avwpadia. H uph auth ekupd néoo napek-
kiivel pia ouykAgiolakn avwpania and th uolofoyikh
ouykAgion. Mpokeipévou va a&lonoynBei o BaBuods Bed-
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associations were found between orthodontic treat-
ment outcomes and pre-treatment age (p = 0.926) or
treatment time (p = 0.900), according to the ABO
0GS.

CONCLUSION: Despite the general good finishes of
the studied cases, the PAR Index was sensitive to the
pretreatment age and treatment duration in assessing
the quality of orthodontic treatment outcome unlike
the ABO OGS.

Key words: ABO OGS, PAR index, pre treatment age,
treatment time
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INTRODUCTION

Orthodontic treatment time is influenced by a number of
patient characteristics and clinical decisions, and it is pos-
sible to predict estimated treatment time for a patient by
using a small number of personal characteristics and
treatment decisions (Skidmore et al, 2006). Different
orthodontic indices have been used to assess outcome of
orthodontic treatment in the past (Summers, 1971; Eis-
mann, 1974; Gottlieb, 1975; Berg, 1979; Eismann, 1980).
These indices are not precise and their validity and relia-
bility have not been satisfactory established. In addition,
the Occlusal Index (Summers, 1971) is tedious and
believed to be more appropriate for scoring pretreat-
ment rather that post-treatment casts.

The Peer Assessment Rating (PAR) Index was developed
in 1987 to overcome some of the aforementioned limita-
tions of the earlier indices (Richmond et al, 19923,
1992b). The PAR Index provides a single summary score
for many of the occlusal anomalies in a given malocclu-
sion. The score provides an estimate of how far a maloc-
clusion deviates from normal alignment or occlusion. Pre
treatment and post treatment PAR scores are compared
to assess the degree of improvement, although the PAR
does not measure the precision of occlusal results (Casko
et al.,, 1998).

The American Board of Orthodontics objective grading
system (ABO OGS) was developed after several field test-
ing by the American Board of Orthodontics (ABO) to
assess the outcome of orthodontic treatment for phase II
clinical board examination using plaster casts and
panoramic radiographs. This objective grading system
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tiwans, o1 upés tou deiktn PAR npiv tnv évapén tns Bepa-
neias ouykpivovial pe us upés petd to ténos ns Bepanei-
as, av ka1 o 6gikins PAR bev petpde tnv akpiBeia twv
ouykieioiakwv anotefeopdtwy (Casko kai ouv., 1998).
To oUownpa ABO OGS (The American Board of
Orthodontics objective grading system, ABO OGS) eni-
vonBnke petd anod d1agopes dokipés tou American Board
of Orthodontics (ABO), npokeipévou va a&lonoyeitan katd
wn dedtepn edon tns kMvikhs £§€1aons 010 CUYKEKPIPEVO
oupBounio to anotédeopa pias opBodovukns Bepaneias
PE TN Xphon YUYIVWV EKPAYEIwV KAl NAVOPAUIKMV aKTUVO-
ypa@iwv. Auto 1o avukelpevikd ouotnpa Babuonodynons
(objective grading system, OGS) katéown Agitoupyikd 1o
1999 ka1 nepiAapBdver oxi kpitnpia n cuotaukd. Ta kpi-
pia (ouotaukd) autd eivar: euBsiaopds, oplakés akpo-
nogies, napeioylwooikn kiion, ouykieioiakés oxEoels,
ouykneioakés enagés, opizévua npdtagn, pecodovues
enagés kan ywviwon pizas dovumv (Casko ka1 cuv., 1998;
The American Board of Orthodontics). Zto cuotnpa OGS,
o€ avtiBeon pe tov Heikin PAR, xpnaoiponololvial Hévo ta
tefka ekpayeia peféns yia v afloddynon tou Oegpa-
neuukou anotenéapatos. NMapdno nou o deiktns PAR éxel
xpnaoigonoinBsi eupéws yia tnv aloddéynon tou Bepaneu-
ukoU anotenéopatos and Sidpopous epeuvniés (Kerr kar
ouv., 1993; DeGuzman kai ouv., 1995; Birkeland ka1 cuv.,
1997; Al Yami ka1 ouv., 1998; Firestone ka1 ouv., 1999;
Riedmann ka1 Bergl, 1999; Deguchi ka1 ouv., 2005) ka
napouaidizel 10xU Kai alomotia, autod to cuotnua Babpo-
Adynons Bswpeitan 6T dev eivar apketd akpiBés npokeiué-
vou va Oiaxwpiosr pikpés avendpkelies otn Béon twv
Sovudv nou napatnpoulviai o€ Nepiotaukd tou American
Board of Orthodontics. To yeyovés autd ouvéBanne otnv
eykaBidpuon pias emtponns tou ABO 1o 1994 npokeipé-
vou va npaypatonoinBouv kdanoies dokiyés kar 1o 1999
eppaviotnke 1o ouotnga ABO OGS. An6 tdtg, 10
American Board of Orthodontics (ABO) katéotnoe autd
10 avukelpevikd ouotnpa BaBuonodynons diabéoiuo oe
onous tous unoyhious yia tnv BaBpondynaon kar emno-
YN v NEPINTOEWY otnv TPith Gdon twv eEetdoswv
T0Us.

Makpoxpovies Bepaneies EXOUV CUOXEUIOTEN HE XEIPOTEPQ
kihvika anotenéopata (Fink ka1 Smith, 1992; Pinskaya kan
ouv., 2004). Qotéoo, o1 McGuiness ka1 McDonald (1998)
bev napathpnoav kapia cuoxéuon peETagU tou xpovou
Oepansias ka1 tou tefikoU anotedéopatos. O1 Onyeaso
kan BeGole (2006b, 2006¢) xpnoiponoiwvias tous deikies
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(OGS) became operational in 1999 and contains eight cri-
teria or components. The criteria (components) are: align-
ment, marginal ridges, buccolingual inclination, occlusal
relationships, occlusal contacts, overjet, interproximal
contact and root angulations (Casko et al., 1998; The
American Board of Orthodontics). Unlike the PAR Index,
the OGS uses only post treatment study casts in the eval-
uation of the treatment outcome. Although the PAR
Index has been widely used to evaluate orthodontic
treatment outcome by different investigators (Kerr et al.,
1993; DeGuzman et al., 1995; Birkeland et al., 1997; Al
Yami et al., 1998; Firestone et al.,, 1999; Riedmann and
Bergl, 1999; Deguchi et al., 2005) and has good validity
and reliability, this measuring system has been said not to
be precise enough to discriminate between the minor
inadequacies of tooth position that are found in ABO case
reports (The American Board of Orthodontics). This,
therefore, contributed to the setting up of an ABO com-
mittee in 1994 for the field testing and the subsequent
emergence of the ABO OGS in 1999. The American Board
of Orthodontics (ABO) has since then made this objective
grading system available to all candidates for scoring and
selecting cases for their phase III examinations.
Diminished clinical outcomes have been associated with
long treatment times (Fink and Smith, 1992; Pinskaya et
al., 2004). However, McGuiness and McDonald (1998) did
not observe any correlation between length of treat-
ment and quality of the final result. Onyeaso and BeGole
(2006b, 2006¢) reported significant associations between
duration of orthodontic treatment and severity levels of
malocclusion using both DAI scores and ICON scores, as
well as early pre-treatment age being predictive of
acceptable finishes with older patients being less likely
to be improved as much as the younger patients.
Therefore, this paper is aimed at comparing the associa-
tions between pre treatment age and duration of treat-
ment with orthodontic treatment outcome by means of
two orthodontic indices used in the evaluation of ortho-
dontic treatment outcome - Peer Assessment Rating
(PAR) Index and the American Board of Orthodontics
Objective Grading System (ABO OGS).

MATERIALS AND METHODS

The material for this study was obtained from the model
store of the Department of Orthodontics, College of
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DAI ka1 ICON avépepav onpavukés CUOXetioels petagu
wns Gidpkelas pias opBodovukhs Bepaneias kar twv emné-
bdwv coBapodtntas tns cuykneigiakns avwpadias. O1 G101
gpeuvniés avépepav enions Ou évapén tns Bepaneias o€
veaphn nmikia eivan napdyovias npoBAsyns anodektou
tefikoU anoteféopatos, ev n katdotacn twv Mo n-
Kiwpévwv aoBevav givar fiydtepo mOavé va BeAuwOei oe
OX€0N E AUTA TWV VEDTEPWV aoBevVV.

0 okonods autou tou dpBpou gival va cuykpivel us ouoxe-
tiogis peta&u niikias npiv tnv évap&n tns Bepaneias ko
Sidpkeias Bepaneias pe 1o anotéeopa tns opBodovukns
Oepaneias xpnoipgonoiwvias 6Uo opBodovukous deiktes
yia v afioddéynon tou opBodovukoU Bepancutikol
anoteféopartos, tov deikin PAR (Peer Assessment Rating
(PAR) Index) kan 10 oUotnpa ABO OGS (American Board
of Orthodontics Objective Grading System).

YAIKA KAI ME©OAOI

To uiké tns napouaoas penéns nponnbs ané 1o apxeio
tou Epyaotnpiou OpBodovukns tns Odovuatpikhs Ixo-
Ans tou Mavemotnpiou tou Illinois oto Xikdyo, H.M.A.
‘Eyive twxaia emAoyh apxikcv kar TEAIKWOV EKHayEiwv
penéns and 100 acBeveis xwpis pepoinyia yia guno,
niikia h uAn.

Mo v ektpnon v apxiKov Kal TeMKOV EKHaysiwv
peféwns xpnoponoinBnke o deiktns PAR. AfloAoynBnkav
ona ta ouotaukd tou apxikou deikin PAR (Richmond ko
ouv., 1992a, 1992b). Ta i&ia tefikd ekpayeia peétns eku-
phBnkav emnAéov Kan e th Xphon tou cucthpatos ABO
0GS. A&iodoynBnkav éAa ta cuotaukd tou ABO OGS
€ktds and v ywviwon tns pizas twv dovuwv, Adyw pn
6100€01p6TNTAS NAVOPAUIKMY AKUVOYPAPI®V Yyid 1d
ouykekpipéva nepiotaukd. Or nAikies otnv apxn kal 1o
téAos tns Bepaneias kateypd@noav cUPPWVA E 1a OTOI-
xeia nou unnpxav ota ekpayeia. H Sidpkeia tns Bepanei-
as (xpdvos Bepaneias) unofoyiotnke yia kGBe nepintwon
ME tnv agaipgon tns nAikias otnv apxn ts Bepaneias and
NV avtiotoixn oto ténos.

Afiomatia tou gpeuvnn

‘Evas and tous ouyypageis BaBuovounpévos otnv xpnon
tou Heiktn PAR kai tou cuothpatos ABO OGS e€étaoe 6a
ta nepiotaukd. Na v ag§loddynon s a§iomotias tou
gpeuvntn (intra-examiner reliability) éyive enave§éraon 20
NEPINTWOEWY (TWV aPXIKWV Kal TEMKWOV eKpaysiwy pené-
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Dentistry, University of Illinois at Chicago, United States
of America. Pre-treatment and post-treatment dental
casts of 100 patients were randomly selected without
bias for gender, age or race.

The PAR Index was used to evaluate both the pre-treat-
ment and the post-treatment dental casts. All the com-
ponents of the original PAR Index were assessed (Rich-
mond et al., 1992a, 1992b). The ABO OGS was used to
evaluate the same post treatment dental casts. All the
components of the ABO OGS were assessed except the
root angulations due to unavailability of the panoramic
x-rays of those cases. As indicated on the pre- and post-
treatment models, the ages at the start of the treatment
as well as at the end of treatment were recorded. The
duration of the treatment (treatment time) was calculat-
ed for each case by subtracting the age at the start of
treatment from the corresponding age at the end of
treatment.

Intra examiner reliability

One of the authors, calibrated on the uses of PAR Index
and ABO OGS examined all the cases. To test the intra-
examiner reliability, 20 cases (both the pre-treatment
and post-treatment casts for PAR Index) and post treat-
ment dental casts for the ABO OGS were re-examined 4
weeks after the initial examinations. The results of these
reliability tests have been reported earlier (Onyeaso and
BeGole, 20064, 2007).

Statistical analysis

The Statistical Package for Social Sciences (SPSS, Chica-
go, Ill) was used for the statistical analysis. A p-value of
< 0.5 was used to assign statistical significance. In addi-
tions to descriptive statistics, chi-square test (as well as
Fisher's exact test where indicated) was used to examine
the associations between treatment outcome and pre-
treatment age and duration of orthodontic treatment.

RESULTS

The pretreatment age range and mean were 10-52 and
16.5+8.9 years, respectively while post treatment age
range and mean were 12.4-54 and 20.3+8.6 years. The
range and mean duration of treatment were 9-125 and
26+5.4 months, respectively.

Table 1 shows the cross tabulation of pre-treatment age
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s yia tov dgiktn PAR kai twv tefik®v ekpayeiov pené-
s yia 10 ouotnpa ABO OGS) ané tov i610 epeuvntn. H
e€étaon auth npaypatonoindnke 4 eBdoupades petd us
apxikés petphoeis. Ta anoteféopata auths ts aglondyn-
ons tns a&loniotias éxouv dnpooieubei oe nponyoUpevn
penétn (Onyeaso ka1 BeGole, 2006a, 2007).

Itaugukh avdiuon

Ma tn otououkd avaduon tou deiypatos yive xpnon tou
npoypdppatos Statistical Package for Social Sciences
(SPSS, Chicago, Ill). Tipés tou ouvieneath p pIKPOTEPES N
ioes ano 0,5 (p< 0.5) kaBopiotnkav cav otauoukd onpa-
vukés. Ektés and nmepiypadikh otauoukn, xpnoiponoin-
Onke n dokipaaia x* (kaBws ka1 n bokipacia Fisher's exact
OMou anaItouvIav) yia tov €AEYX0 TWV CUCXEUICHMV HETa-
€U Bepaneutkol anotenéopatos kai niikias npwv tnv
évapé&n tns Bepaneias kar tns idpkeias tns opBodovukns
Oepaneias.

ANOTEAEIMATA

To €upos s nikias npiv tnv évapén tns Bepaneias ntav
10-52 éwn pe pyéon upn ta 16,5+8,9 €n, evd 10 €UPOS NS
niikias petd to t€Aos tns Bepaneias ntav 12,4-54 éwn pe
péon upn ta 20,3+8,6 €wn. To €Upos ka1 n péon uph s
Oidpkeias Oepaneias htav 9-125 ka1 26+5,4 pnves avri-
OT0IXd.

O nivakas 1 napouacidzel tnv ouvagela twv opddwy s
niikias npiv thv évapén tns Bepaneias kar wv opddwv
UHWV tou cuothpatos ABO OGS yia 1o Seiypa, xwpis va
Bpebei otauoukd onpavukh petag tous ouoxéuon (p =
0.926). H ouvdgeia twv opddwy TPMY TOU CUCTAPATOS
ABO OGS ka1 wns &idpkeias Bepaneias yia to Seiypa
napouaoidzetal otov nivaka 2. Kair nan dev Bpébnke ota-
TOUKA onpavukn petagu tous ouoxéuon. H opdda upcv
tou guathpatos ABO OGS 1-10 unodniwver dpioto Bspa-
neutuko anotéeopa, n opdda 11-19 kand Bepaneuukd
anotéfeopa, upés 20-28 mbavms Ba nepvoloav tnv
ouyKekpIpévn e&étaon evdd upés and 29 kan endve dev Oa
€npene va nepdoouv. Linv napouoa penén, 33 nepiotau-
K@ avikav atnv ogdda tou dpiotou BepaneutkoU anote-
néopatos, 53 katataxbnkav cav kand, eved 11 ka1 3 avh-
Kav avtiotoixa ous dUo teneutaies opddes.

Ltov mivaka 3, napatnpnBnke pia otauoukd onpavukn
ouoxéuon petafl twv Katnyopimv BeAtiwons oUppwva
pe tov Seiktn PAR ka1 twv opddwv nilikias npiv tnv évap-
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groups and ABO OGS score groups for the sample with
no statistically significant association found (p = 0.926).
Cross tabulation of ABO OGS score groups and duration
of treatment for the sample is shown in Table 2. Again,
no statistically significant association was found. ABO
OGS score group of 1-10 indicate excellent treatment
outcome, 11-19 stand for good treatment outcome
while 20-28 probably would pass while scores of 29 and
above might not pass the examination. In this study, 33
cases belonged to the excellent treatment outcome
group, 53 were classified as good while 11 and 3
belonged to last two groups, respectively.

In Table 3, a statistically significant association was
noted between the improvement categories according to
PAR Index and pre-treatment age groups. (p = 0.010).
Also, cross tabulation of improvement categories accord-
ing to PAR Index and duration of treatment groups is
shown in Table 4 with statistically significant association
observed (p = 0.035). Generally, for PAR Index, 3 cases
were scored as worse or without any improvement after
treatment, 47 cases were considered as improved while
50 cases were judged as greatly improved.

Figures 1 and 2 are the graphical illustrations of the dis-
tribution of the total PAR Index scores and total ABO
OGS scores for the sample, respectively. From the graphs,
it is obvious that most of the cases were improved or
greatly improved in Figure 1. Also in Figure 2, most of the
cases had final ABO OGS scores of less than 28 showing
that many of them had excellent or good finishes.

DISCUSSION

Unlike the ABO OGS, most of the earlier orthodontic
indices for assessment of treatment outcome compare
pre-treatment and post-treatment records (Summers,
1971; Eismann, 1974, 1980; Gottlieb, 1975; Bergl, 1979;
Richmond et al., 1992a, 1992b; Daniels and Richmond,
2000). According to Cook et al. (2005), ABO OGS pro-
vides a method for an objective evaluation of the out-
come and success of orthodontic treatment even though
pre- and post-treatment records are not compared.

Meanwhile, the association between the pre-treatment
severity levels of a malocclusion could add to the appre-
ciation of the treatment outcome. In realizing the need
to consider the pre-treatment severity of a malocclusion
in the more objective appreciation of the treatment out-
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Mivakas 1. Mivakas ouvdpeias twv opadwv niikias npiv v évapén tns Bepaneias ka1 wv opddwv upmv tou cuothpatos ABO OGS.
Table 1. Cross tabulation of pre-treatment age groups of the sample and ABO OGS Score groups.

Oudbes apmv tou ABO OGS Oudbes nitikias npiv v évapén tns Bepaneias (€wn)
ABO OGS score groups Pre-treatment age groups (years)

1-10 11-15 16-20 >20 Zuvoilo / Total
1-10 2 17 6 8 33
% oto ABOOGS
% within ABOOGS 6.1% 51.5% 18.2% 24.2% 100.0%
% otnv nilikia npiv tv évap&n Bepaneias
% within pre-treatment age 25.0% 31.5% 40.0% 34.8% 33.0%
11-19 5 31 7 10 53
% oto ABOOGS
% within ABOOGS 9.4% 58.5% 13.2% 18.9% 100.0%
% otnv nilikia npiv tnv évapn Bepaneias
% within pre-treatment age 62.5% 57.4% 46.7% 43.5% 53.0%
20-28 1 4 2 4 11
% oto ABOOGS
% within ABOOGS 9.1% 36.4% 18.2% 36.4% 100.0%
% otnv nilikia npiv tnv évapn Bepaneias
% within pre-treatment age 12.5% 1.4% 13.3% 17.4% 11.0%
=29 2 1 3
% oto ABOOGS
% within ABOOGS - 66.7% - 33.3% 100.0%
% owv niikia npiv tv évapén Bepancias
% within pre-treatment age 3.7% 4.3% 3.0%
Zuvoio / Total 8 54 15 23 100
% oto ABOOGS
% within ABOOGS 8.0% 54.0% 15.0% 23.0% 100.0%
% owv niikia npiv v évapén Bepancias
% within pre-treatment age 100.0% 100.0% 100.0% 100.0% 100.0%

X*=3.776; df = 9; p = 0.926

&n s Bepansias (p = 0.010). Enions, n cuvagea wv
katnyopiwv BeAtiwons cUpgwva pe tov deiktn PAR kai
twv opddwv tns didipkeias Bepaneias napoucidzetal otov
nivaka 4, énou Bpébnke otauoukd onpavukn cuoxéuon
(p = 0.035). Tevikd, y1a tov Heiktn PAR, 3 nepintwosls Bab-
podoynBnkav ws emdevwpéves n xwpis kapia BeAtiwon
peta v Bepaneia, 47 nepintwoels OewpnOnkav ws Bed-
uwpéves, v 50 nepintwoels kpiBnkav ws BeAuwpéves
o€ peyano Babuo.

O1 eik6ves 1 kan 2 givan 01 ypagikés avanapactaosls tns
Katavopns tns ouvonikhs tpns yia tov deiktn PAR kai to
ouothpya ABO OGS avtiotoixa. Eivan npogavés anéd ta
ypaghpata 6u o1 NePIoodteEPEs and us NEPINTWOEIS NTav
BeAuwpéves n BeAuwpéves oe peyano Babuod otnv eikdva
1. Enions, otnv gikéva 2 o1 NePICOOTEPES and us NEPINTW-
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come, the ABO has recently established a pre-treatment
evaluation system called the discrepancy index (DI) for
assessment of the severity of a malocclusion (Ortho
News, 2003). However, the DI includes cephalometric
values such as ANB and mandibular plane angles, which
then requires the development of a weighting system or
the introduction of race-specific cephalometric stan-
dards.

The present study revealed statistically significant associ-
ations between pre-treatment age as well as duration of
treatment with the PAR Index but not with ABO OGS.
The present result about PAR Index could be seen as con-
sistent with the original development of the index
(Daniels and Richmond, 2000). It also underscores its
potentials for more possible wide applicability in objec-
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Mivakas 2. Mivakas cuvdgeias 1v opddwv upmv tou cucthpatos ABO OGS kar tns Sidpkeias Bepaneias (xpdvos Bepaneias) yia 1o deiypa.
Table 1. Cross tabulation of ABOOGS score groups and duration of treatment (treatment time) for the sample.

Opdbes apwv tou ABO OGS MAidpkera Bepaneias
ABO OGS score groups Duration of treatment

< 26 pfives / < 26 months > 26 pnives / > 26 months Zivoilo / Total
1-10 16 17 33
% ata onpeia tou ABOOGS
% within ABOOGS points 48.5% 51.5% 100.0%
% otnv Hidpkela Bepaneias
% within duration of treatment 31.4% 34.7% 33.0%
11-19 28 25 53
% ota onpeia tou ABOOGS
% within ABOOGS points 52.8% 47.2% 100.0%
% ownv Sidpkeia Bepancias
% within duration of treatment 54.9% 51.0% 53.0%
20-28 6 5 11
% ota onpeia tou ABOOGS
% within ABOOGS points 54.5% 45.5% 100.0%
% ownv &idpkeia Bepancias
% within duration of treatment 11.8% 10.2% 11.0%
=29 1 2 3
% ota onpeia tou ABOOGS
% within ABOOGS points 33.3% 66.7% 100.0%
% ownv &idpkeia Bepancias
% within duration of treatment 2.0% 4.1% 3.0%
ZUvofio / Total 51 49 100
% ota onpeia tou ABOOGS
% within ABOOGS points 51.0% 49.0% 100.0%
% ot &idpkeia Bepaneias
% within duration of treatment 100.0% 100.0% 100.0%

Xt =0.585; df = 3; p = 0.900

~

o Coupt

.00 6.00 14.00 20.00
3.00 10.00 17.00 23.00

weighted PAR score reduction

26.00

29.00

32.00

35.00

39.00

46.00

2.00 6.00 10.00
4.00 8.00

Total

22.00 28.00

25.00 30.00

Eikova 1. Katavopn twv ouvoiikdv upmv tou bgiktn PAR yia 1o

Seiyua.

Figure 6. Distribution of the total PAR index scores for the sample.

EAAHNIKH OPOOAONTIKH EMIOEQPHIH 2008 « TOMOZ 11 » TEYXOX 1

Eikéva 2. Katavopn twv cuvofik@v Tp@v tou cucthpatos ABO
OGS yia o beiypa.

Figure 2. Distribution of the total ABO OGS scores for the sample.
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oeis éNaBav tefikn upn yia 10 ocuotnpa ABO OGS pikpo-
tepn ané 28, yeyovos nou unodnimvel 6u nonnés anod
autés eixav apioto h kand teMkd anotéleopa.

LYZHTHIH

AvtiBsta ané to ouotnpa ABO OGS, o1 nepioodtepor and
ToUs npoyevéatepous opBodovukous deiktes yia tnv agio-
Adéynon tou Bepansuukol anoteéopatos ouykpivouv
apxeia wwv acBevav npiv tnv évapén s Bepaneias pe
autd petd to tédos tns Bepancias (Summers, 1971;
Eismann, 1974, 1980; Gottlieb, 1975; Bergl, 1979;
Richmond ka1 ouv., 1992a, 1992b; Daniels ka1 Richmond,
2000). Zoppwva pe tous Cook kar ouv. (2005), 1o cuotn-
pa ABO OGS napéxel pia uéBodo yia pia avukelPevikn

tive assessment of the orthodontic treatment outcomes
in populations outside Europe. This is because the origi-
nal PAR Index which was developed in UK without input
from American orthodontists was acclaimed to be sensi-
tive to some features of the initial malocclusion such as
the severity of the malocclusion and duration of treat-
ment in its assessment of the quality of orthodontic
treatment outcome. Kerr et al. (1994) in their study
observed that the initial severity of malocclusion as
assessed by PAR Index was a good predictor of duration
of treatment. Although the present findings should be
interpreted with caution realizing that the sample size
was not very large and the general good treatment out-
comes observed in this study, it seems to confirm the
insensitivity of the ABO OGS to pretreatment records

Mivakas 3. Mivakas ouvaeeias wwv katnyopidv Bedtiwons cuppwva pe tov Heiktn PAR kal twv opddwv nilikias npiv tnv évapén tns Bepaneias.
Table 1. Cross tabulation of improvement categories according to PAR Index and pre-treatment age groups.

Kawnyopies Bedtiwons
Improvement Categories

Ouddes niikias npiv v évapgn Bepaneias (£tn)
Pre-treatment groups (years)

1-10 11-15 16-20 >20 zuvoio / Total
Embeivwan h kapia Bedtiwon
Worse or no improvement - 1 - 2 3
% otnv katnyopia BeAtiwaons
% within category of improvement 33.3% 66.7% 100.0%
% otnv opada niikias npiv tnv évap&n Bepaneias
% within pre-treatment age group 1.9% 8.7% 3.0%
Beiltiwon
Improved 5 17 9 16 47
% otnv katnyopia BeAtiwans
% within category of improvement 10.6% 36.2% 19.12% 34.0% 100.0%
% otnv opada nfikias npiv tv évap&n Bepancias
% within pre-treatment age group 62.5 31.5% 60.0% 69.6% 47.0%
Meydnn Bedtiwon
Greatly improved 3 36 6 5 50
% otnv katnyopia Bedtiwons
% within category of improvement 6.0% 72.0% 12.0% 10.0% 100.0%
% otnv opdada nilikias npiv tnv évap&n Bepaneias
% within pre-treatment age group 37.55 66.7% 40.0% 21.7% 50.0%
Zuvoio / Total 8 54 15 23 100
% otnv katnyopia BeAtiwans
% within category of improvement 8.0% 54.0% 15.0% 23.0% 100.0%
% otnv opada niikias npiv tnv évap&n Bepaneias
% within pre-treatment age group 100.0% 100.0% 100.0% 100.0% 100.0%

X* = 16.845, df = 6; p = 0.010
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Mivakas 4. Mivakas cuvdgeias tv katnyopimv BeAtiwons ocuppuva pe tov deiktn PAR kal twv opddwv didpkeias Bepaneias.
Table 4. Cross tabulation of improvement categories according to PAR Index and duration of treatment groups.

Kawnyopies Bedtiwons

MAidpkera Bepaneias

Improvement categories Duration of treatment

< 26 pives / < 26 months > 26 pnves / > 26 months Iuvodo / Total
Embeivwon h kapia Befitiwon
Worse or no improvement 3 3
% otwv katnyopia BeAtiwons
% within category of improvement 100.0% 100.0%
% ownv Sidpkeia Bepaneias
% within duration of treatment 59% 3.0%
Beftiwon
Improved 28 19 47
% owv katnyopia BeAtiwons
% within category of improvement 59.6% 40.4% 100.0%
% otnv Hidpkela Bepaneias
% within duration of treatment 54.9% 38.8% 47.0%
Meydnn Bedtiwon
Greatly improved 20 30 50
% otv katnyopia BeAtiwons
% within category of improvement 40.0% 60.0% 100.0%
% otwnv Sidpkeia Bepaneias
% within duration of treatment 39.2% 61.2% 50.0%
Zivoilo / Total 51 49 100
% otwv katnyopia BeAtiwons
% within category of improvement 51.0% 49.0% 100.0%
% ownv Sidpkeia Bepancias
% within duration of treatment 100.0% 100.0% 100.0%

Xt =6.686; df=2;p=0.035

€KTiUNON toU anoteA€auatos Kai tns emtuxias tns opBo-
bdovukns Bepaneias, podovou 6ev npayuatonoisital
ouykpion apxeiwv npiv tnv évapfn pe apxeia petd to
téios tns Bepaneias.

Ev ww petafl, n cuoxéuon wv emnédwv coBapodintas
pas ouykAgioiakns avwpanias npiv tnv évap&n Bepanei-
as Ba pnopouoe va ouveiopépel otnv afloddynan tou
OepansutukoU anoteféopatos. Zuveidntonoicvias tnv
avaykn Bewpnaons tns coBapodtntas pias cuykAeioIakhs
avwpadias npiv tnv évapén Bepaneias cav tnv mo avu-
keiyevikh a§lofdynon tou Bepaneutikol anoteN€opatos,
10 American Board of Orthodontics kaBiépwaoe npoécpata
éva ouotnpa npoBepansutkhs ektiunons, tov Geikin
bducavanoyias (discrepancy index, DI), yia tnv a§iodéyn-
on s coBapdintas pias ocuykisioiakns avwpanias

EAAHNIKH OPOOAONTIKH EMIOEQPHIH 2008 « TOMOZ 11 » TEYXOX 1

such as pre-treatment age.

The lack of association between the duration of treat-
ment and the ABO OGS scores in this study could also be
a reflection of the fact that most of these cases were fin-
ished on time with relatively good mean treatment time
(26 months). Pinskaya et al. (2004) reported long treat-
ment times with diminished clinical outcomes and a pro-
gressive decrease in the quality of finished cases that
was associated with a treatment time increase from 28.9
to 39.3 months. This was attributed to “patient burn
out” and it was concluded that it was better to termi-
nate treatment rather that extend active mechanics in an
attempt to achieve a better result. The general good
treatment outcome in this study and the reasonably
good mean treatment time could also be a reflection
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(Ortho News, 2003). Qotéo0, o beikins autds nepikAeier
KEQANOMETPIKES Napapérpous onws tnv ywvia ANB kai
v ywvia tou emnédou tns kdtw yvdbou, kdu 1o onoio
ME Tn ogipd tou Kabiotd avaykaia thv avdntwén evos
avuotaBuioukoU cUOTANAToS N TNy e10aywyn Kepanope-
1pIKWV otaBepav eEaibikeupévav yia kaBe puan.

H napouca pefétn €6€1&e otaTIoUKA ONUAVUKES CUOXET-
og1s peta&u s niikias npiv tnv évap&n tns Bepansias kot
s iapkeias Oepaneias pe tov deiktn PAR affd éxi kot pe
10 ouotnpa ABO OGS. To anotéleopa oxeukd pe tov Oei-
ktn PAR Ba pnopouce va BewpnBei cUp@wvo pe thy apxi-
kn avanwén twou &eikin (Daniels ka1 Richmond, 2000).
Tovizel enions us Suvatdtntés tou yia pia Mo eupsia
EQappoyh atnv avukelpevikh agloAdynon tou anotené-
opatos tns opBodovukns Bepancias oe nAnBuopoUs
ektos Eupwonns. O apxikds deiktns PAR nou emvonBnke
oo Hvwpévo Baoifelo xwpis tn oupBonn Apepikavwv
opBodovukwv unootnpixbnke 6u eivar euaiobntos oe
KANo1a Xapaktnpioukd s apxikns oUYKAEIOIOKAS avw-
padias 6nws n goBapdwntd tns ka1 n Sidpkeia s Bepa-
neias npokeipévou va ag§lonoynBei n no1dtnta tou anote-
néopatos tns opBodovukns Bepaneias. O1 Kerr ka1 ouv.
(1994) napathpnoav otnv pefétn tous 6u n coBapodinta
s ouykAeiolakhs avwpadias npiv v Bepaneia dnws
a&odoynBnke and tov deiktn PAR htav kands napdyo-
vias npéBisyns s &idpkeias Ospansias. Ta suphpata
ns napouoas penétns Ba Npénel va epunveUToUV e NPo-
ooxn katavowvias ou to deiypa penétns dev htav noAu
peyano ko ta anoteléopata twv ouykekpiuévwv Bepa-
neiov nav yevikd kand. Napona autd gaivetar éu emBe-
Baicveran n éleign euaiobnaias andé to ouotnpa ABO
OGS o¢ otoixeia 1wv acBevav npiv tnv évapén s Bepa-
neias, 6nws n niikia npiv tnv évap&n tns Bepaneias.

H anoucia cuoxéuons avapeoa otn &Sidpkeia Bepaneias
Kal us upés tou ouothpatos ABO OGS otnv napouoca
penétn Ba pnopouoce va gival aviavakiaon tou yeyovotos
Ou 01 NEPICTOTEPES and ta NePINtwoels tefsiwoav oty
®pa tous pe oxeukd kadd péco xpovo Bepancias (26
pnves). O1 Pinskaya ka1 ouv. (2004) avépepav napateta-
pévous xpoévous Oepansias pe peiwpéva Bepaneutkd
anoteféopata Kai pia npoodeutkn eAdiwon tns No1oN-
10S TV TEAEIPEVWV NEPINTWOEWY N ONOia OXEUOTNKE YE
au&non tou xpévou Bepaneias ano 28,9 oe 39,3 pnves. To
yeyovos autd anodoBbnke og “kAYIPO Tou agbevh” Kai To
oupnépaopa htav 6u Ntav NPOTUHPOTEPOS O TEPUATIOUOS
wns Oepaneias napd n evepyn €néktach tns NPOKEIUEVOU
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good compliance by the patients. Ngan et al. (1989),
Egolf and BeGole (1990), Sergl et al. (1998) and Pinskaya
et al. (2004) reported that as treatment time increased,
compliance or co-operation (attendance, compliance
with elastics, headgears, and removable appliances)
decreased over the same period with statistically signifi-
cant correlation between the two. The present findings
about PAR Index and duration of treatment agree with
the report by Pinskaya et al. (2004) but not with the
much earlier report by McGuinness and McDonald
(1998). These authors observed no correlation between
the duration of treatment time and the standard of the
final orthodontic treatment result. However, it must be
noted that in their study they looked at two groups of
patients — those treated by only one operator and those
whose treatments were started by an operator and later
transferred to another. In our present study this variable
was not the focus. However, McGuiness and McDonald
(1998) noted that the overall reduction in PAR score of
the patients could be predicted by their initial PAR score.
A previous report has shown that ABO OGS could be
seen as the most stringent index in the assessment of
treatment outcome (Onyeaso and BeGole, 2007). How-
ever, the need for a pre-treatment consideration in its
evaluation of post-treatment casts seems very crucial.
The DI, as mentioned earlier, could still be limited in its
use by the inclusion of the cephalometric values because
of the different norms for different populations. Mean-
while, further study using a larger sample size and pos-
sibly involving different centres with possibly different
treatment outcomes could be carried out to further
ascertain the association between the ABO objective
grading system and these variables in orthodontic treat-
ment delivery.

The unavailability of the panoramic x-rays of the cases
for the assessment the root angulations component of
the ABO OGS could be seen as a limitation of the study,
just like other studies on ABO OGS. This is because
patients often keep their x-rays with them. However, the
results of this study are still very informative.

CONCLUSIONS
Unlike the ABO OGS index, the PAR index was found to

be sensitive to the pretreatment age and duration of
orthodontic treatment in the assessment of the quality
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va emteuxBei kanUtepo anotéfeopa. To yevikd kaid
Oepaneuukd anotésopa otnv napoucd peAén Kol o
kands pécos xpovos Bepaneias Ba unopoucav enions va
givar pia aviavakiaon ts kafhs cuppdp@wons and tnv
nAsupd twv acBevawv. O1 Ngan kai ouv. (1989), Egolf ka
BeGole (1990), Sergl ka1 ouv. (1998) ka1 Pinskaya ka1 guv.
(2004) avégpepav 6u kabBws augavoviav o xpdvos Bepa-
neias n ouppdpPWon N cuvepyacia (napouaia, cuppdp-
Qwon pe eAacukés duvapers, ewatopaukd to&a kot Kivn-
€S OUOKEUES) peimvovtav katd tnv ibia nepiodo pe otau-
ouKd onpavukn petagu tous cuoxéuon. Ta anotenéopata
s napouaas penétns yia tov deiktn PAR kai th Sidpkeia
Oepansias ouppwvolv pe autd twv Pinskaya ka1 ouv.
(2004) annd ox1 kan e autd nou avapépOnkav nanmote-
pa ané tous McGuinness ka1 McDonald (1998). O1 ouy-
ypageis autoi 6ev Bphkav kayia cuoxéuon petagu didp-
kelas Bepaneias ka1 emnédou tou tefikoU anotenéopatos
wns opBodovukns Bepaneias. Qotdao, Ba npénel va onpel-
wBei 6u ownv pefétn tous napathpnoav 6Uo ouddes
aoBevav — autoUs nou BepansUtnkav and évav poévo k-
VIKO Kai ekeivous nou &ekivnoav pe évav kal otn oUvEXela
petapépdnkav oe andov kAvikd. Zinv Hikn peAétn pas
auth n petaBAntn 6ev htav oto enikevipo. Or McGuiness
ka1 McDonald (1998) épws tévicav éu n cuvofikn peiw-
on twv upwv tou deiktn PAR otous acBeveis Ba pnopou-
oe va npoBAepOei and us apxikés Tpés tou Seiktn.

Mia npoyevéatepn penéin €6ei§e 6u 1o cuotnpa ABO OGS
Oa pnopouoce va BewpnBei oav o mo auotnpos deikins
yia v a§ioidynon tou BepangutikoU anoteNéopatos
(Onyeaso ka1 BeGole, 2007). Qotdo0o, n avaykn peféns
npv tnv évap&n tns Bepancias @aivetan va givar noAU kpi-
oiun yia v a§ioAdynon twv tEMK®V ekpaysiwv. O Oi-
ktns ducavanoyias (DI) Ba eixe neplopiopévn xphon e
ov ouvunonoyiopd KeQAROMETPIKWY Napapétpwy e§ar-
tias tns Unapéns drapopeukdv Npotinwv yia diapopeu-
koUs nAnBuopous. Ev ww peta&u, Ba pnopoloe va npay-
patonoinBei nepartépw pefétn pe tnv xphon peyandte-
pou beiypatos ka1 mBavas pe tn cuppetoxn dapopeu-
Kov Kévipwv pe evdexopévws Siapopetikd Bepaneutikd
anoteféopata npokeipuévou va eEakpiBwOei n ouoxéuon
petagu tou ouotnpatos ABO OGS ka1 aut@v Twv Napapé-
pwv otnv napoxn opBodovukns Bepaneias.

H pn 6100€01u6TNTa NAVOPAIKWY AKTIVOYPAPIV Yid Ta
nePIOTOTKA npokeipévou va aflofoynBsi 1o ouotatkd
yovioon s pizas twv dovuwv tou cucthpatos ABO
OGS 6a pnopouoe va AngBsi ws nepiopiopds tns napou-
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of orthodontic treatment outcome in this very study in
spite of the general good finishes of the cases. This con-
firms the usefulness of the PAR index even in populations
outside the United Kingdom.
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HevLenic ORTHODONTIC ReviEw

oas penéwns. Autd oupBaivel mBavws eneidn ouxva o1
aoBeveis katakpatoUv o1 16101 US akuvoypagies Ttous.
Qotdoo, ta anoteféopata ths napoucas pedétns egako-
AouBouv va gival katatonmoukd.

LYMIEPAZMATA

Ztnv napouoa penétn kar napd ta yevika kand tenelwpé-
va nepiotaukd, o beiktns PAR, o aviiBeon pe 1o olotnpa
ABO OGS, BpéBnke va sivan euaiobntos otnv niikia npiv
v évapén tns Bepaneias ka1 tn Hidpkeia tns opBodovu-
kns Bepaneias katd v afloddynon ts noidtntas tou
Oepaneuukou anoteéopatos. To yeyovds autd emBeBar-
wvel v xpnaipdinta tou deiktn PAR aképn ka1 og nAn-
Buopous ektds tou Hvwpévou Baaifgiou.
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