AZio\éynon tou anotedéoparog TG opdodovTikig depaneiag
™G ouykAeiolakig avwpaliag Ta€ne ll, katnyopiag 1
pe xprion Tou Seiktn PAR

I. TEQPTIAKAKH*, M. A. TIAMAAOTIOYAOLZ* *, I. IQANNIAOY-MAPACIQTOY * * *

*Opodoviikés, Aidékiopag Odoviiaipikiic, Epyacripio OpSodoviikis, Turijua Odovnaipikiis, ApioioiéAeio Maveniorjuio Geooatovikng
** Enikoupog Kadnynris, Epyaotipio Opdodovrikiis, Turua Odoviarpikiis, Apioroiéeio [Navenionjuio Geooarovikng
*** AvanAnpaipia Kadnyripia, Epyacrijpio Op8odoviikis, Turfua Odovaipikiis, ApioioiéAeio Mavenioriuio Geooatovikng

Evaluation of orthodontic treatment outcome of Angle Class I,
division 1 malocclusion by means of the PAR index

I. GEORGIAKAKI*, M. A. PAPADOPOULOS* *, . IOANNIDOU-MARATHIOTOU* * *

* Orthodontist, Dr Dent, Department of Orthodontics, School of Dentfistry, Aristotle University of Thessaloniki, Greece
** Assistant Professor, Department of Orthodontics, School of Dentistry, Aristofle University of Thessaloniki, Greece
*** Associate Professor, Depariment of Orthodontics, School of Dentistry, Aristotle University of Thessaloniki, Greece

AOMHMENH MEPIAHWH

2KOrIOZ: Na a&ioloynbei to anoréXeopa ¢ opdodovrikiig
Oepaneiag oe aoleveic nou napouoialav ouykAeiciakn avw-
padia Taéne I, karnyopia 1 pe 1 yprjon tou Seiktn PAR kar
va digpeuvndouv o1 napdyovreg kadopioTikoi yia To anoTéAe-
opa ¢ depaneiag.

ZXEAIAZMOZ MEAETHZ: Avadpopikij avéuor.

XPONOZ KAI TPOlOX APAZHZ: H epyaoia aurrj anoteAel
pépoc ¢ dimdwparikic diatpiBig ¢ nPWTNG ané Toug ouy-
ypagpeic nou mpayparonoijdnke to 2000 ora nAaioia Tou
Merantuyiakou [lMpoypduparog Op8odovrikijc Tou Apiorore-
Aeiou [Naveniornpiou @eocoalovikng.

YAIKO KAl ME©OAO?: Exuayeia npiv kai apéows perd myv
opdodovrikij Sepaneia 64 aodeviyv (31 aydpia kai 33 kopi-
Toia) (uéon nAikia: 12,2+1,7 ém) ue ouykAeioiakij avwpalia
Taéne I, kamyopia 1 kai opi{évria npdran peyadrepn i
ion pe 4 mm. Or aodeveig autoi npoépyovrav and 1o apyeio
m¢ Khvikije tou Merantuyiakou [Mooypduparog tou Epya-
ornpiou Op&odovrikijc Tou Apiotorereiou [lavemornuiou
Oeooalovikng.

MMAPEMBAZEIX: Avdhoya pe tn epaneurtikij pédodo nou ako-
AouBriBnke diakpidnkav dvo ouddec. Ta 42 dropa (opdda I
avripetwniotnkav ywpic elaywyéc pe yprion evepyonointrj
fi/kai eEworoparikod t6Eou oe ouvduaoud pe ndyieg ouokeu-
éc kar 1a 22 (opdda ll] pe eaywyéc npoyoupiwv kai ndyieg
OUOKEUEG.

KYPIEZ METPHZEIZ: Ta ekuayeia wv acdevidv npiv Kai perd
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STRUCTURED ABSTRACT

AIM: To evaluate the orthodontic treatment outcome in patients
with Class I, division 1 malocclusion using the PAR index and
fo investigate factors determining treatment outcome.
DESIGN: Retrospective analysis.

SETTING: This study constitutes part of the first author’s
research study realized in 2000 as part of the requirements of
the Postgraduate Orthodontic Program of the Aristotle
University of Thessaloniki.

MATERIAL AND METHODS: Dental casts of 64 patients (31
boys and 33 girls) (mean age: 12.2+1.7 years) with Class Il,
division 1 malocclusion and overjet > 4 mm before and
immediately affer orthodontic treatment. Patient records were
taken from the files of the Postgraduate Orthodontic Clinic,
Aristotle University of Thessaloniki.

INTERVENTIONS: Two groups were formed according to the
treatment method followed. Forty-two patients (group ||
received non-extraction treatment with activator or/and
headgear combined with fixed appliances and 22 patients
(group Il were treated with premolar extractions and fixed
appliances.

MAIN OUTCOME MEASURES: Patients’ dental casts were
evaluated before and after treatment using the PAR index.
Statistical analysis of data was performed by means of the
SPSS 10.0 software and the level of significance was set at
p=<0.05. After a two weeks interval, double measurements in
30 dental casts were performed in order to estimate the
method’s error.

RESULTS: Malocclusion improved in 84.5% of the sample
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1 8epaneia ektipridnkav pe tov Seiktn PAR. H oramiorikij ene-
Eepyaoia Twy oroixeiwv Eyive pe To oTaTIOTIKG AOyIOUIKG
SPSS 10.0 kai 1o eninedo onuavrikémrag kadopiornke oro
ps0,05. Ze 30 aobeveic npayuaronoijnkav enavaAnnrikég
peTprioeic perd and napéeuon duo eBdouddwy yia va uno-
Aoyiorei 1o opdApa Tng pedédou.

ATIOTEAEIMATA: Aiamiordddnke BeAtiwon tng ouykAeiora-
kijc avwpaliag kard 84,5% oro oivoro Tou Seiyparoc
(87,4% omnv oudda ywpic e€aywyéc kai 79,9% omv oudda
e e€aywyég). Kard m otykpion twv ddo opuddwy dianiorw-
Onke orariorikd onuavrikij diapopd povo npiv 1 Sepaneia.
To 8epaneutiké anoréXeopa ouoyeriotnke povo pe 1 Bapu-
TNTa NG aPXIKIG ouykAEiolakic avwualiag.
ZYMITEPAIMATA: [loayuaronoijénke peydAn BeAtiwon oe
SAoug Toug aoeveic, aveédprnra Twv Sepaneutikwy péowy
nou ypnoiponomdnkav kai 1 Sievépyeia 1j oy e§aywywy.
AEZEIX KAEIAIA: Aeikine PAR, anoré\eopa opBodovrikijg
Oepaneiag, ouykAeioiakr avwpalia Taéng Il, karnyopiag 1.
EM. Op80d. Emid. 2003; 6: 27-44

Maperijpdn: 26.11.2002 - Eyive Sekrij: 25.02.2003

EIZATICOIrH

OMo karl nepicodrepo yiveral Adyog ong PEPEG pag
yia mv avéykn BeAtiwong mg noidmrag twv opdodo-
vik@v unnpeoiwv. Eivar nhéov emBeBAnpévn n adlo-
Aoynon g napexopevng opdodovikrig Sepaneiag,
wote va undpyel OuvatdInIa autokpITKAG Tou k&Gde
Sepaneuty, olykpiong NG NPAKTKAG Hetadl Twv ouva-
OéApwv Kkal euplrepng aviaAayrg andyewy, pe anw-
Tepo oréyo M BeAtiwon g kadnpepivig KAIVIKAG npd-
&ng omv opBodovrikr. Ta mv avrkelpeviki a&loAd-
ynon 1ou anotreAéoparog g opdodovrikig Sepaner-
ag eival woréco avaykaio va anodideral 1d1aitepn
npoooy oe pia ceipd and napdyovieg Onwg N
olykAeion, n anpdokonm Aslfoupyia Tou CTOPATOyVa-
Sikol cuotmjparog, n aiednrki and m okonid Tou
opBodovrikol aMd kar tou acevr, n oradepdmra
Tou op8odovrikol anoteAéopatog kar o éeyxog mda-
vav 1atpovevay BAaBav (Berg, 1991). Qordéoo pia
11010 npocéyyion npolnodéiel apkerd NoAUNAOKES
pedodoug nou Sev eival NPaktkd epappdoIeg oMy
kadnuepiviy kAvikp npdén. AviiBera anaieitar pia
anArj kar ypryopn péd8odog nou va eivar afiéniom
kar avrikelgevikr). Aumj m duvardmra Sa pnopoloe va
NPOCPEPEI N XPON TWV CUYKAEICIAKWY OEIKTRV.

O ouykAeioiakoi Oeikieg oxedidomkav karapyiv yia
va eknpficouv oto yevikd nAnducopd mv avavkn yia
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(87.4% in the non-extraction group and 79.9% in the
extraction group). Comparison between the two groups
showed that differences were statistically significant only
before treatment. Treatment oufcome was correlated only fo
the severity of the initial malocclusion.

CONCILUSIONS: Great improvement was observed in all
patients regardless of the therapeutic modalities used and
tooth extractions.

KEY WORDS: PAR index, orthodontic treatment outcome,
Class ll, division 1 malocclusion

Hel. Orthod. Rev. 2003, 6: 27-44

Received: 26.11.2002 - Accepted: 25.02.2003

INTRODUCTION

The need for qualitative improvement of orthodontic
services becomes all the more obvious nowadays.
Evaluation of the orthodontic freatment provided s
imperative so that clinicians have the possibility of self
evaluation, or of comparison of different clinical
approaches and exchange of views, thus leading to the
ultimate goal of improving the everyday clinical
practice in orthodontics. However, in order tfo
objectively evaluate orthodontic treatment outcome, it is
necessary fo carefully consider different factors such as
occlusion, unimpeded funcfion of the sfomatognathic
system, esthefics (from the point of view of both
orthodontist and patient), stability of orthodontic results
and possible iatrogenic domages (Berg, 1991).
Nevertheless, such an approach involves rather
complex methods that can hardly be applied as o
routine in clinical practice. What is necessary is a
simple, quick method that is both reliable and objective.
The use of occlusal indices opens such prospects.
Occlusal indices were primarily designed in order to
assess the need for orthodontic treatment in the general
population. That is, these indices are quantitative or
qualitative means aiming at describing  occlusal
characteristics rapidly and accurately. Various occlusal
indices have been proposed from time fo time. An ideal
occlusal index capable of defining the need for
freatment and the evaluation of therapeutic outcome
should be reliable and valid, adaptable, capable of
quantitatively defermining data, and its application from
frained examiners should be simple and quick
(McCorray et al., 1999).

Myrberg and Thilander (1973) were among the first to
attempt evaluating the orthodontic treatment outcome.
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opBodovriki Sepaneia. [Npdkeimar dnAadr yia noco-
kG 1} kal nolotikG peyédn pe okond m ypryoen Kai
akpIBr| NepIypar] 1wy XaPAKINPIOTIKWY TG OUYKAEK
ong. lNoMofi ouykAeiciakof Oefkreg éxouv kard kar
polg nporadel. O 10avikdg ouykheioiakdg Seiking
yia va npoodiopiCel mv avaykn yia Sepaneia aMdG
Kai mv ektignon tou 8epaneutikol anoteAéoparog da
npénel va xapakmpiCerar and aflonioria, akpibeia,
va enidéyeral NPOCAPHOYEG, va npoodiopilel 1a
Sedopéva noootka Kkal n epappoyr] Tou and 1oug
eknaideupévous e€etaotég va eivar anhi kar ypriyopen
(McGorray kal ouv., 1999).

Mia ané 1g npwreg npoondBeieg adlohdynong tou
anoteAéoparog g opdodovrikig Sepaneiag frav Twv
Myrberg kai Thilander {1973). O ocuykAeioiakdg Sef-
kg (Summers, 1971) nou oyedidomke apyikd yia
aMo okond, ypnoiponodnke eniong yia My exiun-
on mg eniuxiag Mg Bepaneiag. Mia dMn pédodog
alohdynong anoterolyv 1a €€ kAeidId yia appoviki
olykheion (Andrews, 1972). Tia tov idio okond
éxouv eniong xpnolponoindel deikreg yia mv extipnon
NG avavykng yia op8odoviikr Gepaneia 1600 npiv
600 Kal petd my evepyd Sepaneia, ondre exknudral n
peiwon Mg avaykng yia Sepaneia (Fernandes ka
ouv., 1999).

O Shaw «kar ouv. [1995) npdrevav pia 1a§vépnon
WV CUYKAEICIAK®V OEIKTV MOU €XOUV KATA KAIPOUG
avagepei, ot névie tinoug avdhoya pe 10 okond
nou efunnperolv: (a) toug Seikieg yia diayvwoTikr
ra§vépnon, onws n 1avopnon kaié Angle (Angle,
1899), (B) toug emodnuioloyikols Oeikieg, dnwg o
ouykAeioiakds (Summers, 1971), [y) toug Seikieg yia
m pérpnon mg avaykng yia opdodovrikry Sepaneia,
6nwg o HDL [Handicapping Labio Lingual Deviation
Index| (Draker, 1960), o TPI (Treatment Priority Index)
(Grainger, 1967), o IOTN (Index of Orthodontic
Treatment Need) (Brook kar Shaw, 1989), o DAI
(Dental Aesthetic Index) (Cons kai cuv., 1986) kai o
NOTI (Index for Need of Orthodontic Treatment)
(Ingervall kai Ronnerman, 1975). Mia &M kamyo-
pia eival (O] oi defkreg yia m pérpnon Tou opdodovrr
kol anoteAéoparog, énwg o PAR (Peer Assessment
Rating) (Richmond kar ouv., 1992a, b) kar o ICON
(Index of Complexity, Outcome and Need)
(Richmond kar Daniels, 1998a, b), énwg kal (¢] o
Sefkieg nou Siateivoviar o1 perpoly m OuckoAia g
opdodovtikig Sepaneiag énwg o ICON. Oror autof
ol Seikteg npokunouv and 1o ddpoiopa MG «Badpo-
AOYNONG> ENIPEPOUG CUYKAEICIOKWY XAPAKINPIOTIKWY
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The occlusal index (Summers, 1971) originally
designed for other purposes was also used for
evaluating treatment success. The & keys fo normal
occlusion (Andrews, 1972) consfitute an alternative
method. Indices assessing the need for orthodontic
freatment have also been used to the same effect, both
before and after acfive freatment. In the latter case, they
evaluate the decrease in freatment need (Fernandes et
al., 1999).

Shaw et al. (1995) suggested a classification of
occlusal indices proposed fo date info five types,
depending on the purpose they serve: (a) indices for
diagnostic  classification, such as the Angle
classification  [Angle, 1899); (b] epidemiological
indices, such as the occlusal index according fo
Summers (1971); (] indices for estimating orthodontic
freatment need, such as the HDL (Handicapping Labio
lingual Deviation Index] (Draker, 1960), the TPl
(Treatment Priority Index| (Grainger, 1967), the IOTN
(Index of Orthodontic Treatment Need) (Brook and
Shaw, 1989), the DAl (Dental Aesthetic Index) (Cons et
al., 1986) and the NOTI (Index for Need of
Orthodontic  Treatment) (Ingervall and  Ronnerman,
1975). Other categories include (d) indices for
measuring orthodontic outcome, such as the PAR (Peer
Assessment Rating] (Richmond et al., 1992a, b) and
the ICON (Index of Complexity, Outcome and Need)
[Richmond and Daniels, 1998a, b), as well as (e)
indices claiming to measure orthodontic freatment
complexity, such as the ICON. All these indices are
derived from the sum of "scores" of particular occlusal
characteristics on dental casfs. From the indices
mentioned above, only the IOTN, DAl and ICON
consider patient esthetics, albeit indirectly.

Among orthodontists, the most popular of all indices
evaluating orthodontic freatment outcome is the PAR
index. The PAR index is rather widely used in the
literature both for evaluation of orthodontic freatment
oufcome and stability of the final result several years
postrefention (Otuyemi and Jones, 1995; O'Brien ef
al.,, 1995: Tulloch et al., 1997, 1998: Al Yami et al.,
1998). The main disadvantage is that the PAR index is
not designed for determining esthetic improvement,
patient psychological state or potential improvement in
the stomatognathic system function and periodontal
health (Shaw et al., 1995). Finally, it seems that the
recently proposed ICON index meets all requirements
for further application, despite the fact that relevant
literature is limited so far. Safisfactory correlation was
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névw ot ekpayeia. And toug napandvw Seikieg pdvo
o IOTN, o DAl kai o ICON AapBavouv undyn 1oug
éupeoa v aiodnikr 1ou aodevolg.

And 1oug Seikieg nou npoavagépdnkav yia Ty exi-
pnon tou opdodoviikol anoteAécPaTog, T HeyahdTe:
pn anfynon O1edvwg petal twv opdodoviikwy yvwpi-
G péxpr onypig o deiking PAR. H yprion tou deikm
PAR eivar oyenkd Siadedopévn om BiBAioypagia
1600 yia mv afloAdynon Tou anoreAéoHaTog G
opdodovrikig Bepaneiag doo kar Mg oradepdmrag
autol Tou anoTeAéopaTog apkerd Xpdvia Petd 10 TEA0G
g ouykpdmong (Otuyemi kai Jones, 1995; O'Brien
kal ouv., 1995: Tulloch kar ocuv., 1997, 1998 Al
Yami kar ouv., 1998). To kupidrepo pelovékmpua Tou
Seikm PAR eival Spwg on dev éxel oxediaotel yia va
npoodiopiCel n BeAriwon g alodnTkAg | G Kovw-
VIKO-YUXOAOYIKAG katdotaong 1ou arduou i myv nida-
vii BeAtiwon Mg Aeitoupyiag Tou oropatoyvadikol
OUCTAPATOG KAl G UVEIOG Twv MePIOOOVTIKWY 10TMV
(Shaw kai ouv., 1995). Téhog, o deikmg ICON, nou
éxel npotadel oxenkd npdopara, napdAo nou auTt
onypr n oxenki BiBANoypagia eival nepiopiopévn
Qaiveral va ouykevipwvel NOAD KaAEG npolnodéceig
yia mv nepaiiépw epappoyr] tou. Katd m olykpior
Tou pdAiota 16co pe tov Seikm PAR doo kai pe tov
IOTN, Sianictwdnke 1kavonoinTikr ouoyénon petall
T0UG (oTe va eivar duvary n avikardoraor 1oug and
fov ICON doov agopd tov npocdiopiopd MG avd-
ykng via opdodovrikr Oepaneia. Enfong, doov
agopd mv aloAdynon Tou anoteréoparog mg Sepa-
neiag dianiotdnke on o defkng ICON 8a pnopol-
oe va avrikaraomoel 1ov PAR pe opiopévoug nepiopr-
opoig (Fox kar ouv., 2002).

To anotéleopa g opdodovrikrig Sepaneiag niorele-
1a1 én ennpedletar and 1a Sepaneutikd péoa nou xen-
olponololvial (KIvNTEG, AeiToupyIkéG i NAyieG CUOKEU-
€q), énwg eniong and m dievépyeia i Oxi eéaywyv.
H andpaon mg efaywyng doviav yia opdodoviki
Oepaneia eivar éva avrikeluevo nou éxel NPOKAAEOE!
évioveg avrinapadéceig omyv 1otopia mg opdodovir
ki eidikdmag (Angle, 1907; Tweed, 1944; Case,
1964). Ta teheuraia ypdvia dianiotdveral o1 n nEwr
un napéuBaon omyv nepiodo Tou pikiol gpayuol vive:
1al Ao kai nio dnuoIAiG. EninAéov n peyaAn ano-
SoxN 1wV AEITOUPYIKWY CUCKEUWV YIA TV QVTIHETWNION
OKEAETIKWV NPOBANUaTWY, Ta olyypova unepeAacTikG
olppara nou anAouctelouv aPKETEG OePaneuTikEG
Siepyaocieg onwg yia napadelypa Ty enfAucn ouvar
onopwY 1 v anw perakivnon yopeiwy, odfynoav
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found when the ICON was compared fo the PAR and
IOTN indices; thus, the ICON may replace both these
indices in assessing the need for orthodontic freatment.
Regarding the evaluation of freatment outcome, it was
found that the ICON could replace the PAR index with
some limitations (Fox et al., 2002).

It is believed that orthodontic treatment outcome s
affected by the therapeutic means used (removable,
functional or fixed appliances), as well as tooth
extractions. Tooth extraction for orthodontic purposes
has been a hotly debated issue in the history of
Orthodontics [Angle, 1907; Tweed, 1944; Case,
1964). It seems that lately early infervention during the
mixed dentition period has become all the more
popular.  Furthermore, the wide acceptance of
functional appliances for management of skeletal
problems and the use of modern superelastic archwires
that simplify several freatment procedures, such as
resolution of crowding or distal molar movement, have
resulled in non-extraction freatment gaining ground.
The decision for extractions should be taken following
consideration of evidence-based criteria. Paquette et al.
(1992) examined cephalometrically the changes that
occurred during freatment with or without premolar
extractions in cases considered marginal for extractions.
They concluded that patient profile in the exiraction
group was straighter than that of the non-exiraction
group. However, implementation of exiractions during
orthodontic treatment does not seem to make much
difference concerning the final occlusal result (Fidler et
al., 1995: Birkeland et al., 1997).

The aim of this study was to evaluate orthodontic
treatment outcome of Class II, division 1 malocclusion
using the PAR index. Furthermore, to investigate whether
the orthodontic result is affected by the severity of initial
malocclusion, the therapeutic modalities used and tooth
extractions during freafment.

MATERIAL AND METHODS

Material

Study material consisted of dental casts before and
immediately affer orthodontic treatment of &4 patients
(mean age: 12.2+1.7 vears) with Class II, division 1
malocclusion. Patient sample included 31 boys (mean
age: 12.7+1.7 vears)] and 33 girls (mean age:
11.8+1.6 years). Patient records were taken from the
files of the Postgraduate Orthodontic Clinic, Arisfotle
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wote va kepdioel onuavikd édapog n Sepaneia
xwpig eéaywyeg.

H andgaon yia 10 av 8a npayparonoin8oly i o
ebaywyég a npénel va Baoileral oe eniompovikd Tek-
unpiwpéva kpimpia. Or Paquette kai ouv. [1992)
eéraoav KePaAOPETPIKG TIG peTaBoAéG nmou ouvéBn-
oav kard m Sepaneia pe 1 xwpic eéaywyEg npoyop-
Piwv, ce neplotankd oplakd wg NEOG TV avaykn yia
eéaywyég. KaréAnéav om 10 npo@iA twv acdeviv nou
unéomoav eéaywyég frav nio eudl oe oxéon pe v
opdda o onofa dev éyivav efaywyég. H npayuaro-
noinon opwg f oxi eéaywydv kard myv opdodovrikr
depaneia Oe @aiverar va Siapoponolel 10 TeEAIKS
ouykieioiakéd anoéleopa (Fidler kar ouv., 1995;
Birkeland kai ouv., 1997).

2kondg autig G epyaciag frav va yivel ekripnon tou
anoteAéopatog G op8odoviikrig Sepaneiag g
ouykAelolakrg avwpaiiag 1&éng I, kamyopiag 1 e
xprion 1ou ouykAeiciakolU Oeikm PAR. EminAéov va
Siepeuvndei kard ndéco ennpedleral 10 anorAeoua
g op8odoviikig Bepaneiag and m Baplmia mg
apyxIkig ouykAeiolakrg avwpaAiag, and 1a Sepaneu-
TikG péoa nou xpnoiponoiidnkav kar m dlevépyeia f
Ox1 e€aywywy OOVTIWY.

YNAIKO KAl MESOAOI

YAikd

To uAIkS omv epyaocia auti anotéAecav T1a ekpayeia
npiv kai apéows perd myv opdodovrikr Bepaneia 64
aocdevav (péon nhikia: 12,2+1,7 ém) pe ouyrieioia-
ki avwpaiia Tééng I, kamyopiag 1. And autoig 31
frav aydpia (péon nAikia: 12,7+1,7 ém) kar 33
frav kopitoia (péon nAikia: 11,8+1,6 ém). O aode-
velg autol npoépyoviav and 1o apyelo Twv aodeviv
g KAvikAg tou Merantuyiakol [lpoypduparog tou
Epyaompiou Op8odovrikrig tou ApictoreAeiou [ave-
niompiou @ecoalovikng. H emdoyr twv napandvw
aoBevav éyive perd and e€éraon and my npwin and
TOUG OUYYPAQEiG 1600 Twv PakéAwy, OCO Kal Twv
APYIKAV Kal TEAIKQV ekpayeiwy 1wy acdeviyv nou Bpi-
okoviav ot @don g ouykpdmong. H evepydg pdon
NG op8odovrikig Sepaneiag oAokAnpwdnke and 10
oo olvolo perantuyiakols goiniég oto dIdoTUa
peral Aekepbpiou 1994 kai louviou 2000 kar efye
péon didpkeia Sepaneiag 2,9+0,9 ém yia 10 olvo
Ao Tou Oefyparog.

210 Sefypa oupnepihigdnkav 4 acBeveig (6,2%) pe
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University of Thessaloniki. The first author selected these
patients affer examining the records and the initial and
final dental casts of patients in the retenfion phase.
Active orthodontic treatment was performed by 10
orthodontic residents in the period between December
1994 and June 2000 with mean treatment duration of
2.9+0.9 vears for the total sample.

The sample included 4 patients (6.2%) with unilateral
Class II. All selected patients presented overjet greater
or equal to 4 mm. This limitation was set because many
researchers consider overjet of 3.5 mm within normal
range (Brook and Shaw, 1989). Genders were equally
distributed within the sample (33 girls, 31 boys) (Table
1).

The following information was recorded for each
patient: date of birth, date of treatment onset, gender,
date of active treatment completion, type of dentition
(mixed or permanent], therapeutic method used
[extraction or non-extraction) and therapeutic modalities
used (headgear, activator or combination, fixed
appliances). This information served fo esfimate patient
age and treatment duration in years.

All patients were under 16 years of age. Age ranged
from 9.5 to 15.6 years with a mean of 12.2+1.7
years. Individuals with major growth completed were
excluded. Individuals with craniofacial anomalies such
as clefts, severe skeletal discrepancies or asymmetries
requiring orthognathic surgery were also excluded, as
well as cases with congenital missing teeth or
heterotopias. Patients whose dental casts before or affer
freatment showed signs of wear and patients whose
freatment was inferrupted, usually due to non-
compliance, as well as patients treated with the Herbst
appliance or rapid maxillary expansion were also
excluded from the study sample.

The material was divided info two groups depending
on the therapeutic method and modalities used (Table
1). The first non-exiraction group comprised 42 patients
and was initially freafed orthopedically with activators
or/and headgear; fixed appliances were used af the
second freatment phase. The second group included
22 patients and  treatment comprised premolar
extractions and fixed appliances. The fixed appliances
used in both study groups were according to Ricketts
prescripfion with pre-programmed brackets of 0.018-
inch slot.

Method

Patient dental casts before and after treatment were
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erepdnieupn 1Gén 1. Olor o1 aodeveig nou eniAéym-
kav napoucialav opilévria npdraén peyaAltepn 1 fon
pe 4 mm. Autdg o nepiopiopds €8nke yiar opilvria
npotaln péxpr 3,5 mm Sewpeitar and apketolsg pele-
miég péoa ota nAaioia 1ou puoloroyikol (Brook kai
Shaw, 1989). Ynrip& 1cokaravopr 10U UNIkoU WG
npog 10 euro (33 kopftoia, 31 aydpia) (Miv. T).
la k&d8e aodev kataypdenkav ol akdroudeg nAn:
popopieg and 1ov atopikd 10UG PAKEAO: nuepounvia
yéwnong, nuepopnvia évapéng Oepaneiag, @uAo,
nuepopnvia Aiéng evepyol Sepaneiag, n napoucia
pikiol A pévipou @paypol, n Sepaneutikr péSodog
nou akoAou8idnke (Sepaneia pe 1} xwpic efaywyég)
kar 1a Sepaneutkd péoa nou  ypnoiponolridnkav
(xprion eéwotopartikol, evepyonoint rj cuvdUAcHoU
1oug, ndyieg oUoKeUég). And TG NANpPoPopieG AUTEG
unoAoyiomke n nAikia Twv aoBeviyv kadwg kai n didp-
kela G ouvoAikig Oepaneiag oe €m.

Or ao8eveig nou eniAéymrav rrav pikpdrepor Twv 16
TV, ZUYKEKPIPEVa TO NAIKIakd elpog frav 9,5 éwg
15,6 émn pe péon nhikia 12,2+1,7 ém. Me autdv tov
1pdno anokAeiomkav dropa ota onoia eixe OAOKAN-
pwlel n alénon, 1ouldyictov katd 10 pHeyaAlTepo
pépog mg. Kard tov idio 1péno anokAsiomkav aropa
HE KPAVIONPOOWNIKEG AVWHAAIEG ONwG Yia napddely-
pa oyiotieg, ooBapEG OKEAETIKEG Ouoappovieg 1
aoupperpieg nou anaiotoav 1 cupBoAr op8oyvadi-
KAG XEIPOUPYIKAG, NEQINTWOEIG [E OUYYEVEIG EMEIPEIG
| erepotonieg dovniwv. Eniong anokAeiomkav o aode-
Vvelg Twv onofwv 1a ekpayeia 16o0 NEIv 1} Kal PeId 1n
Sepaneia napouciacav eOopég 1 Twv onofwv n
Sepaneia diakdnnke, ouvriBwg eéaitiag kakig ouvep-
yaofag. 210 Oefypa O oupnepiNiednkav aodeveig
oloug onofoug epapudoinke n ouckeurp Herbst
kadwg eniong kar tayeia dielpuvorn unepwag.

Na ng avaykeg aumic mg epyaciag 10 napandvw
UAIK ywpiotnke oe dlo opddeg avaloya pe 1 Bepa-
neutikry pé8odo nou akoroudridnke kail 10 péoa nou
xpnoiponoidnkav  (Miv. 1), Xmv npwm opdda,
xwpis eéaywyég, nou anaprifoviav and 42 acdeveig,
epappdomke apyikd opdonedikr Bepaneia pe m
xpron evepyonoinm 1j kai eéwotoparnkol 1&€ou yia m
Si16pdwon NG ouykAelolakiG avwpaAiag kar Oev
npaypatonoifdnkav eéaywyég, evw oe Seltepn paon
eQapPOOTNKaV NAyIEG CUCKEUEG. 2Tn Oeltepn opdda,
pe eéaywyég, nou anapriCoviav and 22 aodeveig,
npayparonoifdnkav eéaywyég npoyoudiwy kai rono-
demdnkav ndyieg ouokeuég. Or ndyieg CUOKEUEG nou
xpnotponoidnkav kai ong oo opddeg ATav Twv NPo-
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evaluated using the PAR index and measurements were
adjusted on the basis of severity coefficients of both the
British and American systems. The change in index
value before and affer treatment was calculated both as
an absolute value and as a percenfage of the inifial
value; qualitative evaluation of treatment outcome was
also defermined on the basis of the respective PAR
score.

All dental casts were evaluated by the same examiner,
the first author of this study. According fo the PAR index,
five characteristics of different severity are examined: (a)
the shift of the contact points of upper and lower
anterior teeth, (b) right and left buccal occlusion, |(c)
overjet, (d) overbite, and (e) midline shift (Table 2). Their
severity coefficients according fo the American sysfem
are 1,2, 5, 3 and 2, respectively (DeGuzman et al.,
1995). Conceming the British evaluation system,
severity coefficients are 1, 2, 6, 2 and 4, respecfively
[Richmond et al., 1992a) (Table 2).

The index is applied on dental casts and the difference
before and after freatment, expressed both as an
absolute value and as a percentage of the initial value,
reflects freatment outcome as far as occlusion and tooth
alignment are concerned. Perfect occlusion would have
a zero score. Total scoring from 1 1o @ suggests the
presence of good denfal relationships, whereas a score
above 40 indicates severe malocclusion. Index scoring
rarely exceeds 50.

Improvement affer treatment is classified info three
categories on the basis of specific criteria. "Great
improvement” is characterized by a decrease of more
than 22 points in the absolute posHreatment index
value. When the index score is less than or equal o
22, but the absolute value decreased more than 30%,
the case is considered as an "improvement’. However,
when the change in posttreatment index value is less
than 30%, the case is classified as a "deferioration or
no significant change”.

For estimating the method error, the whole procedure
was repeated affer at least a two weeks inferval by the
same examiner on 30 randomly selected cases, both
on their initial and final dental casts. Method error was
calculated by means of the Dahlberg’s formula (1940)
for each examined variable.

Statistical analysis was performed using the SPSS 10.0
software (SPSS Inc., Chicago, llinois, USA) and the
level of significance was set at p<0.05 for all statistical
tests.

Descriptive statistics defined the sample according to
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Mivakag 1. Mepiypacprj Tou Seiypartog.

Table 1. Description of the sample.

| GEORGIAKAKl et ol Evaluation of orthodontic treatment outcome of Angle Class II, of the PAR index

YYNOAO XQPIY EZATQIEX ME EZAFQl'EX
SUM WITHOUT EXTRACTIONS WITH EXTRACTIONS
(n=64) (n=42) (n=22)
X sd X sd X sd
P [ 12,2 17 12 16 127 1.8
Age (years)
Opilovnia npdiaén (mm) 79 20 71 20 75 29
Overjet (mm) ! ! ' ! ! '
Karakdpuen enikéAuyn (mm) 40 18 43 15 36 23
Overbite (mm) ’ ’ / / ’ ,
Aidpkeia 8epaneiag (ém) 20 00 20 10 07 07
Tx duration (years) ! ! ' ' ! '
n % n % n 4
éYép'O 31 48,4 19 452 12 54,5
oys

i 33 516 23 548 10 45,5
Girls
Erepdnieupnu 1één I
Unilateral Class I 4 6,3 3 a 21 95,5
Higerpemi i e | 60 93.8 39 92,9 | 45
Bilateral Class I ! ' '
Miki6g ppaypog
Mixed dentition 23 32,9 8 42,9 0 22,7
MBS GREIe 4 64, 24 57,1 17 77.3
Permanent dentition

Siaypapav Ricketts pe npo-npoypapuanopéva ayki-
Nia pe epog unodoyrg (slot) mg 1aéng 0,018 inc.

MéSodog

Ta expayeia wv aodevav npiv kar petd m Sepaneia
aiohoyridnkav pe xprion tou Seikmn PAR kai npocap-
péomkav Béoer wv ouvieheotwy Baplimrag 1600 Tou
Bpetavikol éoo kal 1ou Apepikavikol CUOTHHATOG.
Ynohoyiomke n peraBoAi omy mipr| 1ou Seikin npiv kai
perd m Sepaneia oe andium mipr, oe nocootd enf
101G ekatd NG APXIKAG TIHAG kal n nolotikr] a&loAdyn-
orn tou anoreAéoparog MG Sepaneiag Baoer Mg avri-
oroixng d1abaduiong tou deikm PAR.

OAa 1a expayeia agioroyridnkav and tov idio eégra-
or, mMv newmn and Toug CuyyPAPei§ NG napoloag
epyaoiag. la myv exriunon 1wy ekpayeiwy olppwva e
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the PAR index and mean values, standard deviations
and frequency of variables pre- and posttreatment were
caleulated; improvement achieved with freatment was
also calculated both as an absolute value and as a
percentage. All variables were tesfed for normality of
distribution, according fo gradient and sloping of their
distribution curve and it was found that the variables
"posttreatment PAR index (T2)" and "PAR index percent
change" did not follow normal distribution. This was the
reason why non-paramefric fests were used. For
evaluating improvement due fo treatment (T1-T2), as far
as the PAR index and its characteristics are concerned,
i.e. comparison of values before and after treatment,
the Wilcoxon test was performed. This fest was applied
on the whole sample and on each of the extraction and
non-exfraction groups.
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10 Oefkm PAR e&eralovial névie enpépoug xapakmpr-
otkd nou 1o kadéva péper dlapopetikr] Baplmra kai
eivai: (a) o anokAiceig 1wy onueiwv enapig Twv dvw
kar kG npoodiwv dovrwv, (B) n de&id kar apiotepr
napeiakn obykAeion, (y) n opidvna npdialn, (O] n
katakdpupn enikdAuyn, kadwg kai [e) n napékkAion
mng péong yeappng (Miv. 2). O ouvieheomg Bapim-
16 Toug Bdoel Tou Apepikavikol cuoTiuarog eival
aviiotoixa 1, 2, 5, 3 kar 2 (DeGuzman «ar ouv.,
1995). MNpokeipévou yia 1o Bperavikd clomua aljo-
Aoynong ol avrictolyol cuvieAeoré Baplmrag eival
1, 2,6, 2 kai 4 [Richmond kai ocuv., 1992a) (Miv.
2).

O Seiking epappdlerar oe ekpayeia 1wy SOVIIWY Kal N
Siagopd npiv kal perd m Oepaneia, ekppacpévn
1600 oe andAutn TP 600 kal og NocooTd eni TOIG
ekard NG apyikig niprg avikaronipiCel 1o SepaneuT-
kb anotéheopa om olykAeion kai Tov euBeiaoud Twv
Sovriyv. Mia téAeia olykieion Sa Ba8poloyolviav
pe pndév. Mia ouvoAikry BaBuoroyia and 1 éwg 9
SNAWVEl TV Napouscia KaA®Y OOOVTIKWY OXECEWY, EVW
Badpdg peyaiirepog and 40 dnAdver mv napouocia
coBapig ouykAeioiakig avwpaiiag. O deiking ond-
via naipvel nipr peyaAirepn and 50.

H BeAtiwon and 10 Sepaneunkd anotélecpa 1afjvo-
peital oe 1peIg KatyopieG BACEI OUYKEKPIUEVWY KEI-
mpiwv. «MeydAn BeAriwon» yapakmpierar orav dia-
nioTwveral eAGTwon g andAumg tiuAg Tou Oeikin perd
m 8epaneia peyaAlrepn and 22 Badpoig. Orav
efvar pikpdrepn 1 fon pe 22 Badpols aldG éxel enr
teuxSel eAdmwon Mg miuAg 1ou defkm peyaAlrepn and
30% Bewpeitar «BeAtiwon». Orav dpwg 10 Nocootd
peraBoAric Mg miprg Tou deikmn pe m Sepaneia eival
pikpdrepo and 30% epninter omv kamyopia «endef-
vwon A kapia onuaviky peraBoAr.

la mv exripnon 1ou opdAuarog MG pedddou petd
and napéheuon Touldyiorov dlo eBdopddwv enava-
A@Onke OAn n napandvw dladikacia and Tov G0
eetaot| oe 1pIGvia Tuxaia enileypéva neploranikd,
1600 o1a apyikd 6co kal o1a TeAikG ekpayeia Toug. To
nidavéd opdipa Mg pedddou unoloyiotnke clppwva
pe 1ov 10no 1ou Dahlberg (1940) &ywpioid via my
k&8e peraBAnt nou edetdomke.

H oranornikr enelepyacia 1wy dedopévay €yive e 10
oranonkd Aoyiopikd  SPSS 10.0 (SPSS  Inc.,
Chicago, lllinois, USA| kai 10 eninedo onpavinkdimiag
kadopiomke oo p<0,05 yia dAeg TG oraMONKEG
SokIpaoieg.

Apxikd npayparonoijdnke neplypaikl  OTaTIoTKA
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The Mann-Whitney test was used fo compare the two
groups before and affer treatment, as well as the
improvement achieved.

Finally, a linear regression analysis model was formed
in order fo defermine the effect of independent
variables on the dependent variable, i.e. "treatment
improvement'. The following variables were introduced
in this model: (a) severity of malocclusion, as expressed
by the predreatment index score (PAR T1), (b] patient
age [in years), (c) duration of active freatment (in years)
and (d) tooth extractions.

RESULTS

Satisfactory measurement accuracy was  found
according to the method'’s error evaluation.

Following orthodontic freatment a great improvement of
the PAR index was achieved for 84.5% of the fofal
sample. 64% of the patients presented great
improvement [i.e. decrease greater than 22 points),
34.38% of the patients simply improved [i.e. decrease
of scoring more than 30%), and only 1.5% of the
patients showed no improvement. The extraction group
improved by 87.4%, whereas the non-exfraction group
improved by 79.9%. Comparison between the two
groups showed no statistically significant difference
conceming freafment outcome, both for the absolufe
value and the percentage of index change. On the
confrary, prefreatment comparison of the two groups
showed greater severity of malocclusion in  the
extraction group (Table 3).

Average values and standard deviations for the
occlusal characteristics of the PAR index, before and
affer treatment, the change in absolute value and
percenfage of both the index and its characteristics are
shown in Table 4. Contribution percentages for each
occlusal index characteristic fo the development of
malocclusion, for the whole sample as well as the two
groups separately, are also presented in Table 4. This
Table also shows whether the improvement achieved is
stafistically significant or not. It should be nofed that no
stafistically ~ significant improvement is observed
conceming the correction of buccal occlusion, in either
the extraction or nonextraction group, and midline
correction in the exfraction group.

Overjet and anterior crowding are the most severe pre-
freatment characteristics in both groups.  However,
crowding is more severe in the extraction group, which
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Mivakag 2. O deiktng PAR. (Z.B.: ouvieAeatric BapUtntag, 0.0.: oTavpoeidric olykAeion, a.8.:avewyuévn &rién, Bpet.: Bpetavikdg)

Table 2. PAR index. (S.C.: Severity coefficient, c.b.: crossbite, 0.b.: open-bite, Brit.: British)

YTOIXEIA 0 1 9 3 4 5 Y.B. Bper. | L.B. HITA
COMPONENTS S.C. Biit. [ S.C. USA
MNapexiénion Gvw npoodiuy i
Displacement upper anterior|  O-1 mm 1,1-2 mm 2,1-4 mm 4,1-8 mm >8mm | K008 | 1
sagme impacted
Mapexiénion kamw npoodivy £l
Displacement lower anterior|  O-1 mm 1,1-2 mm 2,1-4 mm 4,1-8 mm >8mm | EYNEOIS | |
segment impacted
Mapeiakr abykreion:
Buccal occlusion
Mpocdioniodio eninedo| Tadn I, II, Il |<1/2 ebpoug | pipa/olua ] 2
ﬁ piparos
Sagitial plane Class I, II, Il {<1/2 of cusp | cusp fo cusp
width
Eykdpoio eninedo anouoia a.d. | 1don yia 0.0. |1 &vn ce 0.0.|>1 dévi ce 0.0.| >1 ddvn oe | 2
NAQEIaKT} 0.0.
Transversal plane noob. |cb.tendency |1 tooth inc.b.|>1 tooth incb.| >1 tooth in
scissor bite
Karaképugo eninedo | anoucia a.d. | oniodia a.d. | 2
>2 mm
Vertical plane noob. | lateral o.b.
>2 mm
Karakdpugn enikdhugn 1/3<..<2/3 >0NKiG
Topéwy <1/3 10péa 1opéa >2/3 opéa | enkdhuyng 2 3
Overbite <1/3 incisor | 1/3<..<2/3| >2/3 incisor >full footh
incisor coverage
Avewypévn O Topéwv anouoia .0. | <1 mm 1,12 mm 2,1-3 mm >4 mm 2 3
Open bite no o.b.
Opilévna npdiafn 0-3 mm 31:5mm | 517 mm 79 mm >0 mm 6 5
Overjet
Mpoodia oraupoeidrig KOMTIKT} oyéon >2 ddviia
Y0ykheion anoucia 6.0. | >1 &6vi |1 &évii e 6.0.| 2 &dviia oe 0.0.|  oe 0.0. 6 5
Anterior crossbite noch. |edgeioedge |l foothinch. | 2teethinch. | >2 teeth
>1 tooth in c.b.
Méon ypapy <1/4  |1/4<.<1/2|  >1/2
elpoug Topéa | elpoug Topéa | elpoug Topéa 4 2
Midline /4 |1/4<.<1/2]  >1/2
incisor width | incisor width | incisor width

NPOKEIPéVOU va neplypa@ei 10 defypa clUPpwva pe 10
Seikm PAR kai va ka8opiotoly péoeg ipég, otadepég
anokAicelg kal ouyvomneg Twv peraBAniwy nou efetd-
omkav npiv kal petd m Sepaneia, kadwg kal m Bek
Tiwon nou enituyyaveral oe andAum Tl kal NOcooTd
eni 101G ekard. OAeg o1 peraBAniég ehéyydnkav wg
nPog v Kavovikomid 1oug, olugwva pe My KAIon
kal mv k0pTwon G KaunUAnNG KatavoprG Toug Kal
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is definitely a strong indication for extractions during
freatment planning. Increased overbite is observed in
the nonextraction group compared tfo the extraction
group. Indeed, when overbite is decreased, the
solution of extractions usually offers more advantages.
The occlusal characteristic mostly improved  with
freafment is anterior crowding, followed by overjet
improvement. On the confrary, posterior occlusion is the

HELLENIC ORTHODONTIC REVIEW 2003 ® VOLUME 6



[ FEQPTIAKAKH xar auv. A§iohéynon Tou anorehéapiarog g opBoSovrikrig depaneiag pe yprion Seikm PAR

Sianiotwdnke o1 ol peraBAniég «deiking PAR perd m
Sepaneia (T2)» kar n «nocootaia peraBoAr Tou Oef-
ki PAR» dev akolouBoloav kavovikr karavopr. la
10 Aoyo autd ypnoiponolfdnkav pn NapaperpIkég
dokipaoieg. Tia mv afloddynon mng BeAtiwong nou
npayparonoiidnke e m Sepaneia (T1-T2) 1éoo yia 10
Seikm PAR doo kai yia 1a enipépoug oroixeia Tou,
onAadr| m olykpion Twv i@V npiv kar petd m Sepa-
nefa, npayparonoiidnke n dokipaocia Wilcoxon. H
napanavw SokIpacia epappdotnke 10O 010 GUVOAO
Tou Oefyparog 6oo Kal ong uno-opddeg pe 1 Xwpig
eCaywyég, Lexwpiord.

la mv olykpion 1wy dlo opddwv peradl Toug 1600
npiv 600 kai perd 1 Sepaneia aMé kar mg BeAtiw
ong nou npayparonolfdnke epappdomke n OOKIPa-
oia Mann-Whitney.

TéNog, Siapoppwdnke éva HOVIENO YPAUUIKAG NAAIV-
Spdpnong yia va npocdiopiotel 1 enidpacn nou
nepleAapBave pia oeipd and aveldpmreg peraBAnég
omv eéapmuévn peraBAnt «Beiriwon pe m Sepanei-
a». 210 HoviéAo noAanArg ouoyénong eioaydrikave
ol akdhoudeg peraBAniég: (a) Bapdmra mg ouykAer
olakAG avwpaAiag onwg ekppdaleral and v Tipr Tou
Seikm PAR npiv ) 8epaneia (PAR TT), (B) n nAikia tou
acBevoig (ém), ly) n didpkeia mg evepyol Sepanei-
ag [ém) kai (8] n npayparonoinon 1 éxi efaywywv.

ATNMOTEAEZMATA

Katé 1ov éAeyyxo tou opdAuarog mg pedddou dianr-
owdnke kavonomiki akpiBeia twv perprioewy.

Me mv op8odovrikr Sepaneia enirely8nke oo clvor
Ao tou Oefypatog peydAn Behriwon tou defkm PAR oe
nocooté 84,5%. To 64% 1ou deiyparog napouciace
peyaAn Beriwor) (dnhadh peiworn peyalirepn and 22
Badpoulg), 10 34,38% anhwg BeAtiwon (dnhadn per
won Baduwv peyaiirepn and 30%) kai pévo 1o 1,5%
dev napouciace BeAriwon. 2mv opdda xwpig eéayw-
véG npayparonom8nke Behriwon katd 87,4% evi
omv opdda twv eaywywv katd /Q,9%. Katd m
olykpion Twv dUo opddwy ev dianiotwdnke oranor-
k& onpaviikr] dlagopd wg npog 10 Sepaneutikd ano-
éAeopa 1600 oe andAuTn Tipf NG petaBoAdg Tou Oei-
K 6oo kal oe nocootnaia peraBoAr. Aviiera, drav
ol dUo opadeg ouykpidnkav npiv m Sepaneia diani-
o1wdnke peyaAltepn Baplmia cuykAeIoIakiG avwpa-
Nag omv opdda pe efaywyég (MMiv. 3).

Mécol bpol kar oradepég anokAiceig yia 1a enipé-
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characteristic least improved with treatment, but it was
not stafistically significant for either group.

The linear regression model introduced orthodontic
freatment outcome (expressed by the absolute value of
PAR index decrease) as an independent variable,
whereas dependent variables were age, freatment
duration, severity of the initial malocclusion and tooth
extractions. Investigation of this model showed that
there is stafistically significant correlation only with the
severity of the initial malocclusion (Fig. 1). Posifive
correlation  with severity of initial malocclusion
remained, although somewhat weaker, when PAR index
percenfage change was used as an independent
variable.

DISCUSSION

Sample selection in this siudy was refrospective.
Individuals, whose freatment was inferrupted, usually
due to noncompliance, were excluded. In these cases
it may be claimed that, when treatment methods
demanding different degree of patient cooperation are
compared, a cerfain systematic error is infroduced.
Growth should also be taken into consideration when
freatment outcomes resulting from the application of
different treatment methods are evaluated and
compared. Growth is variably expressed from
individual fo individual, it is difficult to predict and
differs from growth in people without skeletal jaw
discrepancies.

Most research studies do not include control groups
consisting of unfreated individuals with the same
malocclusion. For ethical reasons, keeping files of
diagnostic progress records of individuals fulfilling the
above criteria was not possible until now in the
Department of Orthodontics of the Aristole University of
Thessaloniki.  Furthermore, there are difficulties
conceming patient parficipation in research programs
with no objective treatment benefit for them. For these
reasons, this study did not include a control group and
there can be no conclusions concerning the effect of
growth on freatment results.

Validity and reliability of the PAR index was assessed by
74 British orthodontists and dentists (Richmond et al.,
1992a). They examined a sample of 272 dental casts
for malocclusion severity and freatment success;
particular occlusal characteristics of the index were also
assessed. Similar studies were performed in the U.S.A.
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Mivakag 3. X0ykpion tou Seiktn PAR npiv kai petd ) Oepaneia kai g BeAtiwong nou emtuyxdvetar pe ) Oepaneia petall twv opd-

Swv pe N xwpig e€aywyég (Aokipaoia Mann-Whitney U).

Table 3. Comparison of the PAR index before and after treatment and the improvement achieved between the extraction and non-

extraction groups (Mann-Whitney U test).

XQPIZ EZATQIEY ME EEATQIES.  AIADOPA MEZQN TIMON

WITHOUT EXTRACTIONS  WITH EXTRACTIONS DIFF. OF MEANS
X sd X sd p
PAR T1 27,19 6,33 3305 815 5,86 0,004
PAR T2 3,43 2,68 664 574 321 0,061
PAR [T172) 23,76 7,06 26,41 1027 2,65 0,170
fo St A 8730 12,98 7992 21,84 7.47 0,208
% improvement PAR

POUG OuykAelolaka otolxeia nou cuvérouv 1o Oefkn
PAR, 1600 npiv éco kar perd m Sepaneia, n peraBo-
Aq oe andAumn mun kai n ekarootaia peraBoAr Tou
Seikm aMd kal Twv enipépoug orolxeiwy kadwg eni-
ong kal 10 nocootd pe 1o onoio k&8e eniuépoug
OUYKAEICIOKS XAPAKTNPIOTIKG CUMETEIXE OTn CUYKAEN-
olakr] avwpaAia 16co yia 1o olvolo Tou Oefyparog
600 Kal yia TG OUo opddeg Eexwpiord, napoucialos
viar orov [livaka 4. Yrov idio nivaka aneikovilgral
kal 10 kard néoo efval oramonkd onuavky n BeAriw
on nou enituyyaveral. A&icel va onpeiwdeil én BeAriw-
on nou Ogv efval oramonkd onpaviikr napampeial
katd m Si16pdwon NG napelakig olykAeiong 1600
omv opdda xwpis eaywyég doo kal pe efaywyég
kadwg kal MG péong ypappnig omy opdda pe eéayw
VEG.

H opilévia npdraén kal o ocuvworopds twv npo-
odiwv dovrwv eival 1a xapakmpeiotkd nou €xouv
peyaAirepn Baplmria kar ong O0o opddeg npiv
Sepaneia. Qoréoo o ocuvwotopds eival nio éviovog
omv opdda Twv efaywywv Yeyovog nou MPOPavAS
anotelel éva 1oxupd KPITEIO yia Ty andpacr Twv
efaywywv kard 1o oxediaoud mg Sepaneiag. Auénué-
VN katakdpuen enikGAuyn napampeetar omy opdda
xwpiG eéaywyég oe oxéon pe v opdda pe eEaywyEg.
MNpdypan étav undpyel peiwpévn karakdpupn eniké-
Auygn ouvidwg n Adon twv eéaywywyv OuyKeVIPWVEI
NePIoOOTEPA NAEOVEKTUATA.

To ouykAeiociakd yapakmplonkd He 1 peyaAlrepn
BeAriwon katd m S8epaneia eival o cuvwotiopdsg Twv
npoodiwv dovnv kal akoroudel n opildviia npdia-
&n. AviiBera n pikpdtepn BeAriwon pe ) Sepaneia eni-
uyyaverar ommv olykAeion 1wy onio8iwy doviidy, nou
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conceming index modification on the basis of current
social conditions (DeGuzman et al., 1995; McGorray
et al., 1999). These studies indicate that the PAR index
is valid and reliable and limits bias using sfandard
criteria. It constitutes a quick and valid method of
defining dental and occlusal relationships by examining
dental casts. It is easy to learn and can be taught fo
non-scienfific  personnel. It ensures  consistent
interpretation of results and is a fairly sensitive index for
use in the collection of research and epidemiological
material. Its use is indicated in private practices for
qualitative treatment evaluation, as well as for
comparison of different health service systems. The PAR
index was primarily designed fo express orthodontic
freafment outcome. A comparative sfudy of three
occlusal indices measuring orthodontic treatment need,
PAR included, showed that the PAR was not an index
appropriate for this use (Bergstrom and Halling, 1997).
However, other authors who examined this index, both
within the British and American evaluation systems,
found that PAR accurately expresses the opinion of
experienced orthodontists about the need for
orthodontic treatment (Firestone et al., 2002).

Nevertheless, research has indicated certain limitations
in PAR index use (Fox, 1993; Kerr et al., 1994).
Problems are related to the severity affributed to the
index’s occlusal characteristics, and especially to
overjet. Severity coefficients of overjef, overbite,
posterior occlusion and midline differ between the
British and American systems. This difference may be
due fo research design. In Britain, 74 dentfisfs
participated in the research project, among them 48
orthodontists, while in the U.S.A. only 11 orthodontists
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Mivakag 4. O Seiktng PAR kai ta atoixeia Tou yia To a0voAo Twv acBevidv nou e€etdatnke kai yia Tig 5Vo uno-opddeg Eexwpiotd (Betiw-
on: noloTikrj ektinon tng BeAtiwong oe ekatootiaia nooootd, BapUtnta: Mooooté OULUETOXAG TwV EMUEPOUG OTOIXEIWVY TNG OUYKAEF
olakri¢ avwpadiag nouv anaptiouv to Seiktn , T1: npiv tn Oepaneia, T2: petd 1 Oepaneia) (Aokiuaoia Wilcoxon Signed Ranks).

Table 4. The PAR index and its occlusal characteristics for all patients examined and for both groups separately (Improvement: qualitative
assessment of the improvement as a percentage, Severity: contribution percentage of the occlusal characteristics that constitue the PAR
index, T1: before treatment, T2: after treatment) (Wilcoxon Signed Ranks test).

T1 T2

- - Aigpopd (T1-T2)  Bediwon — Bapimma

X sd X s Differnece (T1-T2) Improvement Severity P
YGvoho / Total
Aeiking PAR/Par index 29,20 7,49 4,53 4,25 24,67 84,48% 0,000
2uvwoTiop6g dvw npoodiwy . g
Unpor anieror crowding 534 290 0,30 0,58 5,05 94,44%  18,30% 0,000
e wpo 270 248 067 094 205 7529 9.31% 0,000
T G e 108 109 073 070 034 3188%  3.69% 004
papeor ayeion apEEpd 1 95 104 070 0,71 0,55 4375%  4,28% 0,001
Opilovia npdiadn/Overjet 14,25 6,46 1,22 243 13,03 Q1,45% 48,80% 0,000
Karaképugn enikéhuyn/Overbite 2,69 1,79 0,34 0,76 2,34 87,21% 9,20% 0,000
Méon ypappr/Centerline 194 259 056 1,57 1,37 70,94% 6,63% 0,001
Xuwpic egaywyés / Without extractions
Aeikmg PAR/Par index 27,19 6,33 3,43 2,68 23,76 87,39 0,000
Yuvwonopds dvw npoodiwv z .
Unper amteror crowding 448 219 024 048 4,24 94,68%  16,46% 0,000
fgngT;igggoﬁég;g&gfggfwv 233 201 062 082 1,71 7347%  8,58% 0,000
chﬂiféijgziﬁ'iﬂgff@d 095 094 069 072 0,26 2750%  3,50% 0,147
Lapaord obyeian apeEpd 1 54 110 079 075 045 36,545 4,55% 0,026
Opiloviia npsiadn/Overjet 13,57 6,22 0,57 1,78 13,00 95,79% 49,91% 0,000
Karaképugn enikéhuyn/Overbite 2,81 1,88 0,24 0,66 2,57 91,53% 10,33% 0,000
Méon ypapyr/Centerline 190 2,5 0729 1,04 1,61 84,96%  699% 0,001
Me eZaywyés / With extractions
Aeiking PAR/Par index 33,05 8,15 6,64 574 26,41 79,92% 0,000
ﬁgg"e?fﬁgﬁoﬁv(ﬁgﬁg%g“v 700 338 041 073 6,59 0416%  21,18% 0,000
e w345 313 077 105 208 77,63%  1045% 0,002
Qfgi;?g’ljﬁ;ﬁf"’rﬂgff@é 132 132 082 066 0,50 3793%  3,99% 0,132
Lapeaid obydeonopioed 57 o4 0,55 0,60 0,73 5714%  3,85% 0,012
Opilovia npoiadn/Overjet 15,55 6,84 245 3,02 13,09 84,21% 47,04% 0,000
Karaképuen enikdhuyn/Overbite 2,45 1,63 0,55 0,91 1,91 77.78% 7,43% 0,001
Meéon ypapyri / Centerline 200 269 109 2720 0,91 45,45%  6,05% 0,218
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PAR T1-T2

PAR T1

10 20 30

Eix. 1. Tpappiki naAivépdunon. Zuoxétion tov opBodovtikoL anoteAéopatog (uetaBon tou Seiktn PAR pe tn Oepaneia, PAR T1-
T2) pe tn Baputnta tng apxikrig ouykAsioiakic avwpaiiag (PAR T1).

Fig. 1. Linear regression analysis. Correlation of orthodontic outcomme (PAR change with treatment, PAR T1-T2) to the severity of

the initial malocclusion (PAR TT1).

Bpédnke Spwg ong do uno-opddeg, ot Oev eival ota-
TIOTIKG ONPAVTIKH.

Orav diepeuvriOnke 10 HOVIEAO G YPAUPIKAG NAAIV-
dpdunong eicayoviag wg avefapmm peraBAnt 1o
anotéAeopa G op8odovrikig Bepaneiag onwg
ekppdleral and mv andAutn Tipr NG peiwong Tou Oei-
ki PAR kar cav e&apmpéveg peraBAniég mv nAikia, m
Sidpkeia Sepaneiag, m Baplmria mg apxikig avar
paAiag kal 10 av éyivav 1 oxi efaywyég, npoékuye
otanonka onpaviiky cuoyénorn pévo pe m Baplmma
NG apxikig avwpaiiag (Eik. 1). Orav oo idio povié-
Ao xpnoiponoirdnke cav aveldpinm peraBAnm n
nocootaia peraboAr tou deikm PAR, eéakolou8oloe
va napapével etk ouoyEnon pe My nponyoUpevn
peraBAnm, aAd aocevéotepn aut m eopad.

2YZHTHXZH

H enihoyr] tou Oefypatog omv napoloa epyaoia
unrpée avadpopikr. Meradl twv dAMwv anokAeiom-
kav dropa Twv onofwv n depaneia diakdnnke, ouvry
Suwg efaitiag kakrg ouvepyaoiag. X' aui€g TG nepr-
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joined the studly.

The different severity affributed to the occlusal
characteristics of the index creates the need for a
separate study of Class |, Class Il, division 1, Class I,
division 2 and Class Il malocclusions. Hamdan and
Rock (1999) propose different coefficients for each of
these malocclusions.  Another limitation s that
malocclusions with initial scoring lower than 22 cannot
show "great improvement". Ectopic teeth in the buccal
parts are given a score of zero, despite the significance
of their correction for the final result (Hamdan and Rock,
1999; Turbill et al., 1996). Two patients may have the
same index score, but different foothjaw relationships.
A slight difference in PAR scoring may, result in shiffing
a case fo one or another category during classification
of outcome evaluation. The index is greatly affected by
overjef, due fo its increased severity coefficient. For this
reason, DeGuzman et al. (1995) proposed a lower
severity coefficient for overjet. According fo PAR index,
an overjef increase from 3.1 to 3.5 mm increases index
score by 6 points. However, other studies consider this
range within the upper overjet limit, i.e. 3.5 mm
(Sadowski and  Sakols, 1982: Brook and Shaw,
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nmwoelg pnopel va Bewpricel kavelg on undpyel
k&nolo ouomuankd Ad8og drav cuykpivoviar Bepa-
neutikég pédodor nou anaiolv dlapopenkd Badud
ouvepyaoiag. Enfong érav afiohoyolvial kar ouykpi-
vovial Qepaneutikd anoteAéopata and OlaPOPETIKEG
Sepaneutikég texvikés 8a npénel va  AapBdaveral
undyn kar o napayoviag aténor. H aténon éxer nor-
KiAn ékppaon and dropo oe dropo, eival dUokoAo va
npoBAe@8ei kal eival diapopetik and o1 ce dropa
nou Oev edpavi{ouv OKEAETIKEG SUOCAPUOVIEG TwV YW&-
Swv T0UG. 21G NepIoodrepeg Epeuveg Oev Exel OUpne
PIAN®Sei opdda eAéyyou and aropa pe avdioyn odo-
vioyvadik avwpaAia, nou dev unobdMovial oe
Sepaneia. Tia Adyoug ndikig 1¢éng oro Epyaotipio
Opdodovrikig tou A.T1.©., de karéom duvarr péxpig
OTIVHAG N Onpioupyia evog apyeiou pe diayvworikd
orolxeia npoddou atdpwy nou va nAnpodlv TIg napa-
navw npodiaypagég. EmnAéov, undpyer kal avriker
pevikrp SuokoAia otnv oupperoxr Twv aoBeviv ot
epeuvnTiké npoypaupata é1av Sev UNApPYEl AVTIKEIpE
viké Bepaneutikd dperog yia Toug idroug. 1" autolg
Toug Adyoug, omv napoloa epyacia Ot CUPNEPIAA-
@Onke opdda ehéyyou karl dev eival duvardv va e&a-
x8olv oupnepdopara yia mv enidpacn 1ou napayo-
via Mg aténong om dlaudpewon Twv Sepaneutikwy
AnoTEAECPATWV.

H extiunon mg akpiBeiag kal aglonioriag tou Oeikm
PAR npayparonoidnke and /4 Bperavolg op8odo-
viikoUG kal  odoviidipoug  (Richmond kai ouv.,
1992a). H yvapn toug yia m cobapdmma mg avw
paAiag kal mv eniuxia G Sepaneiag karaypaenke
yia éva Oefypa 272 expayeiwv ora onofa a&iohoyr-
Snke n Baplmra twv enipépous CUYKAEICIaKWY Xapar
KTPIOTIKWY Tou Oeikm. AviioToixeg HeAéTeG npayparo-
noir8nkav kai ong HIMA yia mv rpononoinon tou def-
KT oUppwva pe 1a undpyovia Kovwvika Oedopéva
(DeGuzman kar ouv., 1995; McCGorray kar ouv.,
1999). Xippwva pe 11 napandvw peATEG paiveral
on o Oelkng PAR eival akpiBrig kar aiéniotog kal
HEIWVEI TNV UNOKEIJEVIKOTNTA He T XPAON Twv NEOKa-
Sopiopévwv kpimpiwv. Anotelel ypriyopn kal akpiBr
pédodo npocdiopiopol Twv OOOVIIKWY KAl OUYKAEN
olakwv oxéoewv and v e&raon Twv ekpayeiwy PHeAé-
mnG. MaSaiveral edkoha kal pnopel va didaydei oe
un eniompovikd npoownikd. AlacpaliCel opoidpop-
PN eppnveia Twv anoteAsopdiwy Kal eival apketd euai-
odnrog yia mv epappoyr} oe cuMoyr epeuvnTikol Kal
emdnuioAoyikol uAikoU. Evoeikvutarl yia my epappo-
vy ora 101wTké 1atpeia yia mv nolotik agloAdynon
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1989). Tulloch et al. (1998) consider 7 mm as the
upper overjef limit for a Class I, division 1 patient
sample. Nevertheless, due fo the limited number of
available cases from the Clinic files, application of such
a strict criferion was not possible.

Extractions did not significantly affect treatment outcome
according fo the findings of this study. These findings
are in agreement with other studies (Fidler et al., 1995;
Birkeland et al., 1997). However, it should be noted
that the evaluated outcome concerns only the occlusion.
Results may have been different it cephalometric
parameters or facial esthefics were also considered. It
has been found that individuals treated with exiractions
tend o have more siraight profiles and more upright
incisors in relafion fo their apical bases, as compared
fo those treated without extractions. However, mean
values do not differ significantly from those of normal
individuals (Bishara et al., 1997).

Holman et al. (1998) found in a somple of 200
patients, of which 100 were freated with exiractions,
that although their mean PAR index values of
improvement did not show stafistically significant
differences, the mean values before treatment differed.
More specifically, 10% of exiraction cases had an
initial PAR score exceeding 40. On the confrary, only
4% of the nonextraction group had such a score. The
extraction group in that study showed more severe
initial malocclusion, which is also true for the current
study. Premolar exiractions were correlated with more
severe crowding, greafer collapse of posterior
occlusion, greater overjet and midline shift. According
to the same authors, only overbite was of a higher value
in the non-extraction group, which is also in agreement
with the findings of this study. This characteristic could
be, in a way an indication of the vertical dimension of
the face concluding that individuals with decreased
overbite and a possible tendency for anterior open bite
would more likely receive a freatment with premolar
extractions. Paquette et al. [1992), in order fo select
cases marginal for exfractions, used among other
criteria, measurements of crowding and overjet.
Consequently, although the decision for exiractions
does not modify the final result, it seems fo be taken on
the basis of the severity of malocclusion.

Regarding the improvement percentage of the index's
occlusal characteristics, Holman et al. (1998) also
found a greater than 85% decrease in anterior
crowding, overiet and midline deviation. On  the
contrary, overbite decreased less than 75% and buccal
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mnG Sepaneiag aMd kal yia olykpion Siapdpwv
ouompdrwy napoxig unnpecidv uyeiag. O deiking
PAR oyedidormke pe okond va ekppdoel Kupiwg 10
anoréhecpa MG opdodovrikig Sepaneiag. 2e pia
OUYKPITIKY) HEAET peTadl ToIBV CUYKAEIOIOKWY OEIKTRV
nou perpotoav mv avaykn yia opdodovriky depa-
neia, peral 1wy onoiwv kar o PAR, dianiordnke o
o PAR dev Arav katdMnrog yi' autd 1o okond
(Bergstrom kai Halling, 1997). Qotéoo aMor epeu-
vnég nou e&éraoav 1o Seikin, 1600 wg npog 1o Bpera-
viké olompua a&joAdynong ¢oo kal wg NPOg autd Twv
HIMA, dianiotwoav on ekppalel pe akpiBeia ) yvapn
éuneipwy  opdodoviikwy wg npog Ty avdykn yia
opBodovriki Bepaneia (Firestone kai ouv., 2002).

‘Epeuveg éxouv unodeilel dpwg Kkal neplopIcpols wg
npog mv adiordynon pe 1o deikm PAR (Fox, 1993;
Kerr kai ouv., 1994). Ta npoBAfjuara oyeriloviar pe
n Baplmra nou anodidovial o1a eniPéPOUG CUYKAER
olakd yapakmplionkd kal 10iafiepa omy opidvra
npéraln. 210 Bperavikd olomua ol ouvieAeoTég
Bapimrag yia mv opildvria npdialn, mv karakdpuen
enikdAuyn, m olykAeion 1wy onic8iwv doviky Kal
péon ypappr eivar diagoperkoil and 1oug avrioror
youg oto Apepikaviko olompa. H diapopd aum
nidavév va ogeileral oo oxediacpd NG Epeuvag.
2m Bperavia nipav pépog /4 odoviiarpor and 1oug
onoioug o1 48 Arav eidikoi op8odoviikol evi ot
HIA éhaBav pépog poévo 11 eidikol op8odovriko.
H Siapopetiki Bapimra nou anodideral ora didgo-
pa ouykAeioiakd yapakmpionkd kadioré avaykaia m
HeEAET Eexwplotd Twy ouykAeIoIakwy avwpalidy 16éng
[, Taéne I, kamyopia 1, Taéng Il, kamyopia 2 «ai
Taéng . Or Hamdan kar Rock (1999 nporeivouv
S1apopeTikolg ouvieAeotég yia kadepia and TG npon-
YOUUEVEG  KATNYOPIeG OUYKAEICIAKWY aVWHAAIGY.
ANMoG nepiopiopds eival o1 avwpalieg pe apyiki
Badpoloyia pikpdrepn and 22 Badpoig Sev eival
Suvatdv va éyouv «ueydAn Beltiwon». Or ékroneg
Séoeig dovriwv ora napeiakd Tpripata aflohoyolvial
pe pndév napd n onpacia nou unopel va éxer n d16p-
Swor Toug oto teNikd anoréhecpa (Hamdan kai Rock,
1999; Turbill kai cuv., 1996). Eivar enfong Suvardy
yia dlo aoBeveig va éyouv Sia TP Tou Oeikin aAAG
SIaPOPETIK Oxéon Twv SOVIILY WG NPOG TIG OOTIKEG
Toug Baoeig. Opwg pia éotw pikpr| diagopd om Bad-
poAoyia tou PAR eivar duvard va npokalécel 1pono-
noinon and m pia kamyopia a&iohdynong anorehé-
oparog omv GMn. MeydAn enidpaon omv mipr| Tou
Sefkm éxel n opidviia npdraén eéairiag 1ou peydAou
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occlusion by only 55%. These findings suggest that,
regardless of extractions, overbite and buccal occlusion
were more difficult fo correct. However, according fo
the findings of our study, improvement greater than 75%
was observed for crowding, overiet and overbite,
whereas midline and buccal occlusion were more
difficult to correct.

Confrary fo the findings of our study, where the
orthodontic outcome  showed  statistically ~significant
correlation with the severity of malocclusion, Tulloch et
al. (1998]) found no consistent correlation between
severity of inifial malocclusion and treatment outcome.
The latter indicafes that a very good treatment result
may be achieved both for a very severe case as well
as for a case of moderate severity. Nevertheless, the
material of Tulloch et al. consisted of patients with Class
ll, division 1 malocclusion and overjet greater than 7
mm. Consequently, individuals with mild occlusal
disturbances were excluded. However, other authors
found a sfafistical significant correlation (Holman ef al.,
1998). This may be due to the fact that, while there is
no upper limit for the initial index score, zero is the
lowest score. For example, when the PAR index drops
from 50 to 10, the decrease is 80%. If the initial score
were 52, then the change would have been 80.8%.
This means that higher initial values allow for greater
change percentages.

CONCLUSIONS

The results of this study revealed that according to PAR
index there was a statistically significant improvement
with freatment in both extraction and non-exiraction
groups. However, this improvement was not statistically
significant different between the two groups. Anterior
crowding and overjet are mostly improved with
freatment in both groups, whereas buccal occlusion is
the characterisfic least improved.

It was found that orthodontic treatment outcome was not
related to the therapeutic means used, extraction or non-
extraction freatment, patient age or treatment duration.
The only factor found 1o affect the orthodontic outcome
was the severity of the initial malocclusion.
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ouvieheoti Baplmrag nou éxel. 1" autd ol
DeGuzman kai ouv. (1995) 8é oviag va peiboouv m
Baplmid tou npdreivav mv a&loAdynon pe pikpdiepo
ouvieheot. ZUpgwva pe 1o deikm PAR pia adénon mg
opiévniag npodtaéng and 3,1 ce 3,5 mm npokael
pia aténon mg mpAg tou Seikm kard 6 Baduoig.
Qortéoo 10 elpog autd Bpiokerar pyéoa ora nhaioia
nou dMeg peléreg Bérouv oav oplo G auénuévng
opildvriag npdadng, dnhadf 1a 3,5 mm (Sadowski
kal Sakols, 1982; Brook kar Shaw, 1989). And
oug Tulloch kar ouv. (1998) AapBaveral cav dpio
e&éraong Oefyparog Taéng I, kamyopiag 1 1@ / mm.
Opwg o neplopiopévog apidudg 1wy dladéoijwy
NePIOTATIKWY TOU apyeiou G KAIVIKAG Oev enérpeye
mv epappoyn evog 1o auompeol Kpinpeiou.

2 0pQwva e Ta euprpaTa G napolocag epyaociag, ol
ebaywyég Oev ennpéacav onuavikd 10 anoriAecpa
mng Sepaneiag. Ta euprjpata autd cuppuwvolv e
4dMeg epyaoieg (Fidler kai ouv., 1995; Birkeland kai
ouv., 1997]. BéBaia 8a npénel kai ndAi va enion-
pav8el o 10 anoAecpa nou exnpdral apopd Povo
1 olykAeion. Av AauBavoviav undyn KeparOPETPIKEG
napdyerpol 1 n aiodniki Tou npoownou, owg va
eiyav Slagoponoindel 1a anoreAéopara. Kar aurd
yiar éxer dlaniowdel én 1a Gropa 1a onofa Sepanel-
ovial pe e€aywyég Tefvouv va éxouv nio eudl nPoPiA
Kal Mo avopSwpévous TopelG ot Oxéon e TIG OOTIKEG
Toug Bdoeig oe olykpion pe 1a dropa nou Sepanelo-
vial xwpiG eéaywyég. Qordéoo ol péoeg TipéG dev par
veral va Slapépouv onuaviikd and 10 pUOIOAOYIKA
dropa (Bishara kar ouv., 1997).

O1 Holman kai ouv. (1998) ce civoro 200 ac8e-
vay, oroug 100 ané roug onofoug npayparonolidn-
kav e€aywyég, Bprikav o1 av kal ol péoeg TIHEG Bek
tiwong 1ou Seikin PAR dev napouocialav oramioriké
onpavrikr dlagopd, ol PECEG TIPEG Toug nplv T Sepa-
neia eiyav dilagopd. Luykekpipéva 1o 10% twv nepr
nwoewy pe efaywyég eixav apyikr niprp PAR peyaiire-
pn and 40. AviiBera pévo 1o 4% ouykévipwve TEroia
npf omv opdda xwpis eaywyég. H opdda twv eéa-
ywywv napouciale apyikd coBapdiepn cuykAeIoIakA
avwpaAia, kdn nou dianiotwdnke kal omy napoloa
epyaoia. Or efaywyég npoyoupiwy cuoyeriomkav pe
EVIOVOTEPO CUVWOTIOHO, HeYaAlTepn anodiopyavworn
MG napeiakig olykAeiong, peyalirepn opildvra
npdraén kai dlarapayr NG péong ypappig. To pévo
Xapakmplonkd nou Arav peyalitepo omyv opdda
xwpiG eéaywyég, olppwva e ToUG IB10UG EPEUVNTEG,
fArav n karakopuen enkdAuyn nedyud nou CUPPVEl
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e Ta euprjpata G napoloag epyaciag. To yvwpr-
opa autd 8a pnopolce va anotehel kard kdnoio
1Pono évdeién mg karakdpueng didoraong 1ou Npo-
ownou, coupnepafvoviag o1 1a droua e pelwpévn
katakdpupn enikdAuyn nou mdavév va eiyav 1éGon
yia npéodia avewypévn Orién, eixav peyaiirepn mda-
véma va Sepaneutolv pe e£aywyéG NPOyoUPIwy.
Kard toug Paquette kai ouv. (1992), yia m didkpion
piag opddag NePINTWoEWY OPICKWY WG NPOG Ty and-
aon efaywywv xpnoiponoiidnkav perall dAMwv kpi-
Mpiwy, YETProEIG Tou ouvwoTIopol kal NG opI(ovIag
npdraéng. 2uvenwg, av kai n andeaon yia m Ole
vépyela e€aywywv Ot diapopornolel 10 TeAikd anoré-
Aeopa gaiveral én wotdoco AapBdverar pe kpimplio m
coBapdmra MG ouykKAEIOIaKIG avVWPaAag.

Ooov agopd omv nocoocrniaia BeAriwon twv enipé-
poug xapakmpionkdv tou Sefkm, ol Holman kai ocuv.
(1998) dianictwoav enfong peiwon oto cuvwotioud
1wv npoodiwy, mv opildvria npdraln kar myv napék-
KAion om péon ypappr peyaiirepn and 85%. Avii-
Seta n karakdpuen enikdAuyn peiwdnke Alydrepo and
/5% kai n napeiakf olykAeion pévo kard 55%. Ta
euprjata auté dnhwvouv o aveédpmia av éyivav i
ox1 e€aywyég, unrpée peyaAltepn duokoAia om d1dp-
Swon NG Karakdpueng enikaAuYnG Kai Mg napeia-
kAG olykAeiong. 20upwva wotdoo pe 1a eupripara
autg g epyaciag unipée BeAtiwon peyaAltepn and
/5% oto ouvwotiopd, my opildviia npdraln kar my
KatakOpuen enikaAuyn evw draniotwdnke peyaAltepn
duckoAia ot d1épdwon MG péong yeapuig kal mg
napelakig olykAeiong.

2e aviiBeon e 1a euprpaTa MG Napoloag epyaciag
katd mv onofa dianiotdnke oranonkd onPavIikr
ouoyénon Tou opdodoviikol anoTeAéCPaTog pe TN
Baplmia mg ouykAeioiakrig avwpaiiag, or Tulloch
kar ouv. (1998) dianictwoav mv anoucia cucmuar-
KRG ouoyénong peraél g coBapdmriag MG apxikig
avwpoAiag kal Tou anoteAéopatog Mg Oepaneiag,
npdypa nou gavepwvel o1 éva NoAl kaAd anoréAe-
opa pnopei va Aedei 1¢éco and pia noAld coBapr
avwpaiia éoo kar and pia pépiag Baplmrag. Qord-
oo o1o UANkO nou eféracav autol o ouyypagei
oupnepiAigdnkay dropa pe ouykAeioiakr avwpaAia
T&4éng Il, kamyopiag 1 kar opidvriag npdiaéng peya-
Nitepng and / mm. Kard ouvéneia anokheiomkav
&ropa nou napouoialav Anieg CUYKAEICIAKEG AVWUA-
Neg. Qordoo GMoI epeuvniég dianictwoav pia orar-
onké onpaviikd ouoyénon (Holman kai ouv., 1998).
Autd opeileral paAov o1o yeyovdg Ot eva Oev undp-
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XEI AVWTEPO OPIO YIa YV apxIKA TP Tou Oeikm, undp-
Xel katwrepo Opio, 1o Pndév. la napddeiypa, kard
mv eAdmwon mg nprg tou Seikim PAR ané 50 ce 10
oupBaivel eAdrnwor kard 80%. Av n apyiki nui rjrav
52 161e n peraBoAr 8a rfrav 80,8%. Luvenwg peyar
ANOTEPEG APXIKEG TIPEG enimpénouv peyaAltepeg noco-
onaieg peraBoAg.

Y MITEPAZMATA

20pgpwva pe 1a anoteAéopata G napoloag epya-
oiag 16oo omv opdda ywpis eéaywyég doo kar e
eCaywyég, dlaniotwdnke oramonkd onuavikn BeAtiw:
on pe m Sepaneia clpeuwva pe 1o deikm PAR. Qord-
oo n BeAriwon aut dev napouoidel oranorka onua-
viikip dlapopd petaél wv dlo opddwv. O ouvworr-
OpoG 1wy npoodiwv kai n opildvia npdraln eppavi-
Couv M peyaAitepn BeAtiworn e m Sepaneia kail oG
Olo opddeg evw n napelakn olykAeion m HIKESTEEN.
To anoréleopa Mg op8odovrikig Sepaneiag de dia-
niowdnke va oyetietal pe 1a Sepaneutikd péoa nou
xpnotponoiridnkav, m dievépyeia rj Oxi eéaywywy, v
nAikia tou acdevi rj m Sidpkeia MG Sepaneiag. O
pévog napdyoviag nou dianioctwdnke o 1o ennpedlel
efval n Baplmra ng apyikAG OUYKAEIOICKAG avwpa-
ANiag.
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