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ORIGINAL ARTICLE

Total diz artroplastisinde quadriceps kas kuwveti, diz
eklem propriosepsiyonu ve quadriceps kuvvet hissi:

Saglikli kontrollerle karsilastirmali bir calisma

Quadriceps muscle strength, knee joint proprioception and quadriceps force sense in total

knee arthroplasty: A comparative study with healthy controls
Biisra UCAR!, Mustafa Ertugrul YASA2, Ahmet BAYRAKS, Oguzhan PEKINCE#

0z

Abstract

Amag: Bu calisma eklem propriosepsiyonunun ¢ogunlukla ekstraartikiiler proprioseptérler tarafindan saglandigi total diz
artroplasti (TDA) cerrahisi geciren bireyler ile saglikl kontroller arasinda quadriceps kas kuvveti, diz eklemi propriosepsiyonu ve
quadriceps kuvvet hissinin karsilastirimasi ve quadriceps kas kuwveti ile diz eklem propriosepsiyonu ve quadriceps kuvvet hissi
arasindaki iligkinin incelenmesi amaci ile planlandi.

Yontem: Bu calismaya en az dort ay 6nce TDA cerrahisi gecirmis 46 birey (ortalama yas: 67, %80,4 kadin) ve benzer yas araliinda
46 saglikli kontrol (ortalama yas: 63, %73,9 kadin) dahil edildi. Quadriceps kas kuvveti maksimal izometrik kasiima testi ile, diz
eklemi pozisyon duyusu (aktif ve pasif olarak) yeniden konumlandirma hata testi ve quadriceps kasi kuwvet hissi kuvvet hassasiyet
testi ile degerlendirildi. Tim degerlendirmelerde izokinetik dinamometre kullanildi.

Bulgular: Total diz artroplasti grubunda quadriceps kuvveti (p<0,001), aktif ve pasif eklem pozisyon hissi (tim p<0,001) ve
quadriceps kuwvet hissi (p=0,023) saglikli kontrollere gore anlamh olarak az idi. TDA grubunda quadriceps kas kuwveti ile
proprioseptif dlciimler arasinda ve kontrol grubunda quadriceps kas kuvveti ile quadriceps kuvvet hissi arasinda anlamli bir iligki
bulunmazken (tiim p>0,05), kontrol grubunda quadriceps kas kuvveti ile quadriceps kuwvet hissi arasinda diisiik diizeyde negatif
biriligki tespit edildi (p=0,007, rho=-0,391).

Sonug: Calismamizin sonugclan kuvvetli bir kasin ayni zamanda duyusal agidan zengin olmayabilecegine ve bu yiizden bir kasin
degerlendirilmesi ve tedavi siireclerinde kuvvet bilegenine ek olarak kasin proprioseptif fonksiyonunun ayrnica ele alinmasi
gerektigine dairipuclan saglamaktadir.

Anahtar kelimeler: Total diz artroplastisi, Propriosepsiyon, Quadriceps kasi, Kas kuvveti.

Purpose: This study was planned to compare the quadriceps muscle strength, knee joint proprioception, and quadriceps force
sense between individuals with total knee arthroplasty (TKA) and healthy controls and investigate the relationship between
quadriceps muscle strength, knee joint proprioception, and quadriceps force sense in individuals with TKA, in which joint
proprioception is mostly provided by extra-articular proprioceptors.

Methods: Forty-six individuals (mean age: 67, 80.4% female) who had undergone TKA suigery at least four months before and 46
age-matched healthy controls (mean age: 63, 73.9% female) were included in this study. Quadriceps muscle strength was
assessed by maximal isometric contraction test, knee joint position sense (active and passive) with repositioning error test, and
quadriceps force sense with force sensitivity test. An isokinetic dynamometer was used in all assessments.

Results: In the total knee arthroplasty group, quadriceps strength (n<0.001), active and passive joint position sense (all p<0.001)
and quadriceps muscle force sense (p=0.023) were significantly lower than in healthy controls. While there was no significant
relationship between quadriceps muscle strength and proprioceptive measurements in the THA group and quadriceps muscle
strength and quadriceps force sensitivity in the control group (all p>0.05), a weak negative correlation was found between
quadriceps muscle strength and quadriceps force sensitivity in the control group (p=0.007, rhio=-0.391).

Conclusion: Our findings provide clues that a muscle's strength is not always correlated with its sensory richness and therefore
the proprioceptive function of the muscle should be considered separately in addition to the strength component in the evaluation
and treatment processes of a muscle.

Keywords: Total knee arthroplasty, Proprioception, Quadriceps muscle, Muscle strength.
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GIRIS

Total diz artroplastisi (TDA), agrinin
giderilmesini, fiziksel fonksiyonun ve genel
yasam kalitesinin iyilesgtirilmesini amaglayan
diz osteoartrit tedavisinde en sik uygulanan
gecerli bir son dénem tedavisidir. Bununla
birlikte, cerrahi sonrasinda fonksiyonel
bozulma, ylirime anormallikleri ve kayda deger
disme riskinin devam ettigi bilinmektedir.13
TDA uygulanan hastalarda proprioseptif duyu
kayb1 cerrahi Oncesine gére iyilesmis olsa da
hala mevcuttur ve bu durum semptomlardaki
azalma ve eklem fonksiyonundaki iyilesmeyle
her zaman dengelenemez.4 Ortaya c¢ikan bu
klinik tablo yapilan ameliyat sirasinda cerrahi
doku replasmanina bagh olarak proprioseptif
duyu reseptorlerinin etkilenimi ile
aciklanabilir.

Latince "proprius" (kisinin kendisine ait) ve
"perception" (alg1) sozciiklerinin birlesiminden
olusan "propriosepsiyon" Kkiginin 1ilgili Kkas,
eklem ve deri reseptorlerinden tretilen duyusal
sinyallerin santral yapilarda
butiinlestirilmesiyle vicudunun herhangi bir
boéliminin konumunu/durumunu bilmesini
saglayan bir fonksiyondur.? Ug alt komponenti
vardir:' a) Kisinin kendi  uzuvlarmn
konumunun ve viicut pargalarinin birbirine goére
yoneliminin  farkindaligi  olan  “pozisyon
duyusu”, b) Hareketin hem yéniinii hem de
hizini algilama yetenegi olan “hareket duyusu”,
c) Hareket yapmak veya bir dirence karsi
eklemin pozisyonunu korumak icin
uygulanmasi gereken kas kuvvetinin miktarini
tahmin etme yetenegi olan “kuvvet hassasiyet
duyusu”.6 Diger tiim fonksiyonlarda oldugu gibi
propriosepsiyon fonksiyonu da proprioseptor
denilen duyu treticilerden gelen afferent
sinyallere bagl olarak stirdirilir.

Propriosepsiyon eklem konumunu, eklem
hareketini (hiz ve yén) ve kuvvet 6zelliklerini
algilamaya, tiretmeye, tahmin etmeye ve simiile
etmeye hizmet eden bir dizi duyusal girdiye
dayanir. Bu duyusal girdileri {reten
proprioseptorler lokalizasyonlarina gore
artikiler ve ekstraartikiiler reseptorler olarak
ikiye ayrilabilir. Artiktler reseptorler buyuk
oranda eklemin anhlik agisal bilgisini tiretmeye
ozellegsmigken, ekstraartikiiller reseptorler ise
eklemin maruz kaldigi kuvvetin miktarinin
belirlenmesinde etkindirler. Kasin boyu ve

Ugaretal

boyundaki degisime hassas olan kas igcigi ile
tendona yansiyan gerilimi algilayan golgi
tendon organi baglica ekstraartikiiler
reseptorleri olustururken, eklemi gevreleyen
kapsilde, fasyada, ciltte ve eklem i¢i yapilarda
bulunan pacini-meissner cisimcikleri, ruffini
sonlanmalar1 ve merkel diskleri ise gerilme,
basing ve dokunma gibi mekanik degisimleri
algilar.”

Iskelet kaslarinda ekstrafiizal kas liflerine
paralel  olarak  bulunan kas  igcikleri
propriosepsiyonun en oOnemli kaynagi olarak
kabul edilir. Kas igcikleri kasin gerginligi, kas
liflerinin uzunlugu ve kasin yer degistirme hizi
ile 1ilgili santral yapilara bilgi saglar. Kas
igciginin uyar1 lUretmesi spinal seviyede kasin
kendi alfa motor néronunun aktivasyonunda
artig ile sonuglanir ve boylece kas tonusu artar.”
Iskelet kasinin diger reseptérii ise kas — tendon
bilegkesinde yer alan golgi tendon organidir. Bu
reseptor ise kasin kasilmasi veya digsaridan
pasif olarak boyunun uzatilmasi durumlarinda
tendona yansiyan gerilimin artmasiyla uyar:
Uretir ve inhibitor bir ara néron ile kendi alfa
motor noéronunu hiperpolarize ederek kasin
gevsemesini saglar.” Ekstrafiizal lif aktivitesini
arttiran kas 1gcigi ile kasin gevsemesini
saglayan golgi tendon organi kasin urettigi
kuvvetin ayarlanmasinda bir denge halinde
calisirlar.

Iskelet kasi farkl kosullar altinda yapisim
degistirmek hususunda son derece organize bir
dokudur. Plastik 6zelliginin bir sonucu olarak
iskelet kasi c¢esitli ylUklenme tlrlerine
histokimyasal ve fizyolojik yapisini1 degistirerek
cevap verir. Ornegin, tekrarlh direncli
yiklenmeler kas fibrillerinin boyutunda artiga
neden olurken, disik siddette uzun siireli
yiklenmeler kasin enzimatik ve mitokondrial
aktivitesinde degisimlere neden olur. Tersine
kas uzun siire istirahate alindiginda (alg1 gibi)
veya siniriyle baglantisi koptugunda ise hayatta
kalma 6zelliklerini kaybederek atrofi denilen bir
stirecin  igerisinde  kontraktil  Ozelligini
kaybederek kuvvet uretme yetenegi azalir.s
Temelde iskelet kasinin baglica 6zelligi kuvvet
uretmesi olsa da igeriginde bulunan reseptérler
sayesinde aynm1 zamanda zengin bir duyusal bir
organdir. Farkli patolojik durumlarda kas
reseptorlerinin fonksiyonundaki degisimleri ele
alan calismalar mevcuttur,®10 fakat bilgimiz
kapsaminda saglikh iskelet kasinin kuvveti ile
kasin duyusal fonksiyonu arasindaki iligkiyi
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arastiran bir calismaya rastlanmamistir. Bu
calisma eklem propriosepsiyonunun ¢ogunlukla
ekstraartikiler proprioseptorler tarafindan
saglandigi TDA cerrahisi gegiren bireyler ile
saghikli kontroller arasinda quadriceps kas
kuvveti, diz eklemi propriosepsiyonu ve
quadriceps kuvvet hissinin karsilagtirilmas: ve
quadriceps kas kuvveti ile diz eklem
propriosepsiyonu ve quadriceps kuvvet hissi
arasindaki 1iliskinin incelenmesi amaci 1ile
planlanda.

YONTEM

Calisma dizaym

Bu calisma tek merkezli, saglkh
kontrollerle kargilagtirmali bir ¢alisma olarak
tasarlandi. Calisma ic¢in Saglik Bilimleri
Universitesi Giilhane Bilimsel Aragtirmalar
Etik Kurulu'nun 17/10/2022 tarihli
toplantisinda 2022-309 karar numarasi ile etik
kurul onayr alindi. Bu c¢alisma Helsinki

Bildirgesi’nde tanimlanan onaylanmig
yonergelere uygun olarak gerceklestirildi.
Bireyler

Calismaya 46 TDA cerrahisi gecirmis
gonilli birey dahil edildi. Tim bireylerin
ameliyat1 ayni hekim tarafindan
gerceklegtirilmis olup hepsine ayni prosedir
(arka capraz bagin korundugu, sementli, klasik
TDA cerrahisi) uygulandi. TDA grup icin dahil
edilme kriterleri: (a) 18 yas ve iizerinde olmak,
(b) unilateral TDA cerrahisi gecirmis olmak, (c)
cerrahi iglemin lzerinden en az 4 ay gecmis
olmak, (d) cerrahi sonrasi1 herhangi bir
komplikasyonu  olmamak, (e) bagimsiz
yiiriiyebilmek, (f) cerrahiden sonra hekimin
onerdigi ev programi egzersizleri disinda
herhangi bir fizyoterapi programina katilmamisg
olmak. Gonartroz diginda alt ekstremite
fonksiyonlarini kisitlayici bilinen herhangi bir
hastaliga sahip olan ve calismadaki rollerini
anlamaya yetecek diizeyde mental yeterlilige
sahip olmayan (Standardize Mini Mental
Test’ten <24 puan alan) bireyler calismaya dahil
edilmedi.!t

Calismanin kontrol grubuna ise benzer yas
araliginda, toplum iginde yasayan 46 saghkh
birey dahil edildi. Alt ekstremite fonksiyonlarini
kisitlayici bilinen herhangi bir hastaliga sahip
olan ve mental yeterliligi olmayan bireyler
calismaya dahil edilmedi.

Tium bireylere calismaya katilimlar
planlanmadan 6nce, arastirmanin her asamasi
sozli olarak agiklandi. Bu bilgilendirmeden
sonra ¢alismaya katilmaya goénilli olan ve dahil
edilme kriterlerini kargilayan tim bireylerden
yazili onam alindi. Bireylerin herhangi bir
noktada ¢alismadan ¢ekilmelerine izin verildi.

Calismanin o6rneklem buytukligini
belirlemek amaciyla gruplara ilk alinan 7ser
birey ile pilot c¢alisma yapildi. Yapilan bir
calismada TDA cerrahisi sonrasi tim aci
degerleri igerisinde proprioseptif duyu kaybinin
en ¢ok 60° fleksiyon acisinda oldugu tespit
edildigi icin (R) analizde hedef 6l¢iit olarak 60°
eklem pozisyon hissi degiskeni belirlendi.
Orneklem biyikligi G*Power (G*Power,
Version 3.1.9.7, Franz Faul, Universitit Kiel,
Germany) programi kullanilarak hesaplandi.
Yapilan analiz sonucunda a=0,05 tip I hata, %90
glic oraninda ve r=0,429 etki buytkliginde
orneklem sayis1 her bir grup i¢in en az 43 kisi
olarak belirlendi.

Olgiimler

Bireylerin degerlendirilmesine yas, boy,
kilo, cinsiyet, egitim durumu, gecirmis oldugu
cerrahinin zamanin standart bir forma
kaydedilmesiyle baglandi ve tiim o&lgiimler
asagida verilen sira ile ayni fizyoterapist
tarafindan  yapildi.  Kontrol  grubundaki
bireylerin her iki alt ekstremitesi
degerlendirildi, quadriceps kas kuvveti daha iy1
olan tarafin verileri kullanildi. Degerlendirme
oncesi bireylere bisiklet ergometresinde 10
dakika submaksimal diizeyde (maksimum kalp
hizinin %401nda) 1sinma egzersizi ve olasi
yaralanmalari 6nlemek amaciyla degerlendirme
Oncesi ve sonras1 hamstring, gastroknemius ve
quadriceps femoris kaslarina 30’ar saniye
stireyle liger setlik germe egzersizleri yaptirildi.
Yorgunlugun 6nlenmesi i¢in bireylere 6l¢timler
aras1 en az 60 saniyelik dinlenme zamamn
verildi.12

Quadriceps kas kuvveti

Quadriceps kasimin  kuvvet  oGlgimiu
izokinetik dinamometre (Cybex Norm® Humac
USA) kullamilarak yapildi. Bireyler test
koltugunda kalcalar ve dizler 90° fleksiyonda,
govde dik bir sekilde oturuyorken her iki omuz
ve kalcadan kemerler ile sabitlenerek pozisyon
standartlagtirildi. Dinamometrenin hareketi
yaptiran kolu tibianin distal ucuna malleollerin
2 santimetre proksimaline velkro ile sabitlendi.
Olgimden o6nce bireylere cihaz tamitildi ve
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prosediri 6grenmeleri i¢cin 2 deneme testi
yapildi. Cihaz izometrik kasilma moduna
getirilip diz 45° fleksiyon pozisyonunda
kilitlendi ve bu pozisyonda bireylerden
maksimal bir efor ile dizlerini diizeltmeye
gayret etmeleri istendi. Bireyler her bir
performans sirasinda arastirmaci tarafindan
sozli olarak tesvik edildi ve o6lgimi yapan
fizyoterapist ~ maksimum  degeri  goérene
(genellikle 3-5s sonra olan) kadar kasilmaya
devam etmeleri talimati verildi. Test 2’ser
dakikalik dinlenme araliklar1 verilerek 3 kez
tekrarlandi. Ug 6l¢iimde elde edilen en yiiksek
degerlerin  ortalamasi Newton cinsinden
maksimal istemli izometrik kasilma (MVIC)
degeri olarak kaydedildi.13

Propriosepsiyon

Quadriceps kasinin proprioseptif
kapasitesi (a) acisin1 kontrol ettigi diz ekleminin
pozisyon duyusu testi, (b) {iirettigi kuvvetin
miktarim1 algilamasinin  bir o6l¢itiic  olarak
kuvvet hassasiyet testi olmak tzere iki alt
parametrede degerlendirildi.!4 Olciimler
izokinetik dinamometre (Cybex Norm® Humac
USA) kullanmilarak yapildi. Her iki élgiim MVIC
kuvvet testinde anlatilan pozisyonda yapildi ve
O6lcim oOncesi bireylerin test prosedirini
o6grenmeleri i¢in 2 deneme testi yapildi. Dig
etkenlerin eliminasyonu i¢in 6l¢glimler sessiz, iyi
aydinlatilmis ve ortam 1s1s1 sabitlenmis (~23°C)
bir odada gergeklestirildi.

Diz Eklemi Pozisyon Duyusu’ Test igin
bireyden gozlerini kapatmasi istendi ve ortamin
sessizligl saglandi. Test pasif ve aktif olmak
uzere iki sekilde gerceklestirildi. Pasif eklem
pozisyon hissi i¢in bireylerden test esnasinda
bacagini tamamen serbest birakmasi ve bacak
kaslarim kasmamasi istendi. Ol¢iim icin 3 hedef
ac1 (30°- 45°- 60°) kullanildi. Dinamometrenin
kolu fizyoterapist tarafindan hareket ettirilerek
bireylere hedef agilar 6gretildi ve bu acgilari
akillarinda tutmalar: istendi. Ol¢im yapan
fizyoterapist dinamometrenin kolunu pasif
olarak 90° fleksiyondan itibaren ekstansiyon
yoninde hareket ettirirken, katilimcilardan
dizinin hedef agiya geldigini hissettigi zaman
dur komutuyla belirtmesi istendi. Aktif test igin
de yine ayni hedef acilar kullanildi ve ilk olarak
yine hedef acilar o6gretildi. Daha sonra diz
ekleminin serbest birakildigi pozisyondan
itibaren bireyin aktif olarak dizini hedef aciya
getirmesi istendi. Her iki 6lgiimde de bir hedef
ac1 degeriigin 5 tekrarh 6l¢tim yapildi. En kiigiik
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ve en buyuk degerler ¢cikarildi ve kalan 3 aginin
hedef acidan gikarilmasiyla mutlak acisal hata
degerleri elde edildi. Mutlak agisal hatalarin
aritmetik ortalamasi alindi ve sonug degeri aktif
ve pasif sonug degeri olarak kaydedildi.15

Kuvvet Hassasiyet Testi: Dinamometre
izometrik kasilma moduna getirilip dizler 45°
fleksiyon pozisyonundayken Kkilitlendi. Daha
o6nce Ol¢ulmis olan MVIC degerinin %50’sine
denk gelen kuvvet degeri her katilimci igin
hedef kuvvet olarak hesaplandi. Bireyin hedef
kuvveti 6grenmesi i¢in cihazin ekranindaki
grafiksel geribildirimlerden faydalanarak hedef
kuvveti olusturmasi ve bu kuvveti 5 saniye
boyunca korumas: istendi. Ogrenme agamasini
takiben verilen dinlenme arasindan sonra
6l¢time gecildi. Bireylerin gézleri uygun bir bant
ile kapatildi ve geri bildirim olmaksizin
ogrendikleri hedef kuvvete wulagmalar1 ve
kasilmayr 5 saniye boyunca siirdiirmeleri
istendi. Aymi test 90 saniyelik dinlenme
araliklariyla 5 kere tekrarlandi. En kiigiik ve en
buyuk degerler c¢ikarildi, kalan 3 kuvvet
degerinin hedef degerden ¢ikarilmasiyla mutlak
kuvvet hissi hata degerleri elde edildi ve
bunlarin  aritmetik  ortalamasi = Newton
cinsinden sonug degeri olarak kaydedild.16

Istatistiksel analiz

Calismanin istatiksel analizleri IBM SPSS
Statistics 25 (Armonk, NY: IBM Corp.) programi
kullanilarak yapildi. Verilerin normallik
dagilimina uygunlugu “Shapiro Wilk Testi” ile
incelendi. Normal dagilan degiskenlerin
tanimlayici istatistikleri ortalama ve standart
sapma (X+SD); normal dagilim géstermeyen ve
sirali degisken verileri medyan, ¢eyrekler arasi
geniglik [X (CAG)], minimum-maksimum (X;
min-maks) degerleri ile verildi. Gruplar arasi
karsilagtirmalar normal dagilimi saglayan
degiskenler i¢in “Independent Sample t Test”,
normal dagilima uymayan veriler igin “Mann
Whitney U Test” kullanilarak yapildi. Kategorik
degigkenler i¢in “Ki-Kare Testi” kullanildi.
Sayisal degiskenler arasindaki dogrusal
iligkinin incelenmesinde “Spearman Korelasyon
Test1” kullanildi. Yapilan istatiksel analizlerde
anlaml p degeri 0,05 olarak belirlendi.

BULGULAR

Calisma  streci boyunca ¢alismaya
katilmaya gontilli 73 TDA cerrahisi ge¢irmis
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birey ve 54 saghkli birey ile 6n goérisme
saglandi. Hasta grupta 27, kontrol grubunda ise
8 birey dahil edilme kriterlerini
kargilamadigindan c¢alismadan c¢ikarildi ve
calisma 46 TDA cerrahisi geg¢irmis Dbirey
(ortalama yas: 67, %80,4 kadin) ve 46 saghkh
birey (ortalama yas'® 63, %73,9 kadin) ile
tamamlandi. Buna gore gruplar cinsiyet, yas ve
vicut kiitle indeksi agisindan benzer bulundu
(tiim p>0,05) (Tablo 1).

Gruplarin kas kuvveti ve propriosepsiyon
O6lcim  sonuclarinin  karsilastirma  analiz
sonuglari Tablo 2’de verilmistir. Buna gore
saghikl bireylerle kiyaslandiginda TDA grubun
quadriceps kas kuvvetinin azaldigi ve mutlak
kuvvet hissi hata degeri ile eklem pozisyon hissi
mutlak acisal hata degerlerinin artmis oldugu
bulundu (p<0,05).

Gruplarin quadriceps kas kuvveti ile eklem
pozisyon hissi ve kuvvet hassasiyet test
sonuclar1 arasindaki iliski analizi sonuclar:
Tablo 3’'te verilmisgtir. Buna gore her iki grupta
da quadriceps kas kuvveti ile aktif-pasif diz
propriosepsiyonu arasinda anlamli bir iligki
olmadig1 tespit edildi (p>0,05). Ayrica TDA
grubunda quadriceps kas kuvveti ile quadriceps
kas1 kuvvet hissi arasinda istatistiksel olarak
anlaml bir iligki bulunmazken (p>0,05), kontrol
grubunda quadriceps kas kuvveti ile quadriceps
kas1 kuvvet hissi arasinda diisik diizeyde
negatif bir iliski tespit edildi (p<0,05).

TARTISMA

Bu calismada TDA’lW bireyler ile saglikli
kontroller arasinda quadriceps kas kuvveti, diz
eklemi propriosepsiyonu ve quadriceps kuvvet
hissi karsilastirildi ve quadriceps kas kuvveti ile
diz eklem propriosepsiyonu ve quadriceps
kuvvet hissi arasindaki iligki incelendi. Calisma
sonuglarina goére TDA cerrahisi gegiren
bireylerin saglikli kontrollerle kiyaslandiginda
quadriceps kas kuvvetinde %40 azalis ve kuvvet
hissi hata oraninda %124, aktif eklem pozisyon
hissi hata oranlarinda ortalama %190, pasif
eklem pozisyon hissi hata oranlarinda ortalama
%227 lik bir artis tespit edildi. TDA cerrahisi
geciren grupta quadriceps kas kuvveti ile
yapilan tum proprioseptif O6l¢gim sonuglar:
arasinda anlamli bir iligki bulunamadi. Ayrica
diz ekleminde herhangi bir patoloji olmayan

saglikli  bireylerde de kas kuvveti —
propriosepsiyon iligkisi saptanmada.

Bu c¢alismada proprioseptif geri bildirim 3
6l¢tim ile degerlendirildi. Bunlarin tamaminda
cilt ve fasya tzerindeki mekanoreseptorlerin
rolii olmakla birlikte, pasif eklem pozisyon hissi
daha ¢ok artikiiler reseptorlerce, aktif pozisyon
hissi artikiiler ve kassal reseptorlerce, kuvvet
hissi ise baghca kassal reseptorlerce
saglanmaktadir.l” Calismamiz G6rneklemini
olusturan bireylerin klinik durumu g6z 6niinde
bulunduruldugunda’® en fazla sapmanin pasif
eklem pozisyon hissi (ortalama %227) ve onu
takiben aktif eklem pozisyon hissi hata
oranlarinda (ortalama %190) olmas1 cerrahiye
baglhh artikiiler reseptéor kaybini ortaya
koymaktadir. Bu sonug TDA cerrahisi sonrasi
diz eklemi proprioseptif geribildirim yukinin
agirlikli olarak kassal reseptorlerden
saglandigina isaret etmektedir. Bu yoniyle
calismamiz “kuvvetli kas ayni zamanda duyusal
olarak da zengin midir?” sorusuna cevap
alinabilecek en uygun klinik durumlardan biri
uzerinde yapilmistir ki; bu da calismamizin
ustlin yanim yansitmaktadir.

Bugitine kadar yapilan aragtirmalarda TDA
cerrahisi sonrasi quadriceps kas kuvvetinin
azaldigi hususunda fikir birligi varken;!® diz
eklemi proprioseptif duyusu degisimlerini
inceleyen c¢aligmalarda farkli sonuglar rapor
edildigi dikkati ¢gekmektedir. Bu ¢aligmalardan
bir kismi yapilan artroplasti cerrahisi sonrasi
hastalarin diz eklem propriosepsiyonunun
arttigimi iddia ederken, bazilar1 ise azalma
rapor etmiglerdir.20.21 Bu calismalarin
metodolojisi incelendiginde ortaya ¢ikan bu
farklihgin  c¢alisma  6rnekleminde  segilen
kontrollerden kaynaklandigi dikkati
¢ekmektedir. Kiyaslamay1 bireylerin cerrahi
oncesi verileriyle yapan calismalarda cerrahi
sonrasl propriosepsiyonun artmasi cerrahi
oncesi diz eklemindeki ileri dejenerasyon ve
siddetli agrinin olusturdugu lateral
inhibisyonun bir sonucudur ve bu da cerrahi
prosediiriin basarisin1 yansitir.22 Kiyaslamasi
bizim ¢alismamizda oldugu gibi benzer yas
araligindaki saghkli bireylerin verileriyle
yapanlarda propriosepsiyonun azalmasi ise
artikiiller reseptor kaybinin somut bir kanita
niteligindedir ki; ¢alismamiz sonucglar1 da bizi
bu yargiya gétiirmustir.

Farkli  hastalik  gruplarinda  motor
fonksiyon — propriosepsiyon iligkisi aragtiran

Journal of Exercise Therapy and Rehabilitation



Tablo 1. Demografik ve klinik 6zellikler.
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TDA Grubu (N=46) Kontrol Grubu (N=46) p
Cinsiyet (Kadin/Erkek) (n (%)) 37/9(80/20) 34/12 (74/26) 0,619 (a)
Yas (yil) (Ort (min-maks)) 67 (48-84) 63 (47-88) 0,091 (b)
Beden kiitle indeksi (kg/m2) (X£SD) 30,75+3,37 29,42+3,24 0,058 (b)
Cerrahi gecirdigi taraf (Sag/Sol) (n (%)) 24/22 (52/48)
Cerrahi Siiresi (ay) (Ort (min-maks)) 9 (4-24)
Ort: Ortanca. TDA: Total Diz Artroplastisi. (a): Continuity Correction (Yates diizeltmeli ki kare). (b): Independent Sample t Test.
Tablo 2. Gruplarin quadriceps kuwveti, quadriceps kuvvet hissi ve diz propriosepsiyonu agisindan karsilastinimasi.
TDA Grubu (N=46) Kontrol Grubu (N=46)
Ortanca (CAG) Ortanca (CAG) p z

Quadriceps kuvveti (Newton) 43,15 (19,60) 70,80 (24,02) <0,001* -6,572
Quadriceps kuvvet hissi (Newton) 4,89 (3,98) 2,18 (1,43) 0,023* -5,296
Diz propriosepsiyonu

Aktif 30° 5,15 (3,80) 1,60 (1,70) <0,001* -6,291

Aktif 45° 4,80(2,78) 1,60 (1,15) <0,001* -6,804

Aktif 60° 5,15(2,60) 2,00 (2,30) <0,001* -6,594

Pasif 30° 5,45 (2,70) 1,30 (2,10) <0,001* -6,564

Pasif 45° 4,00 (2,40) 1,60 (1,15) <0,001* -6,078

Pasif 60° 4,30 (3,10) 1,30 (1,08) <0,001* -6,250

* p<0,05. TDA: Total Diz Artroplastisi. CAG: Ceyrekler arasi genislik. z: Mann Whitney U Testi.

Tablo 3. Quadriceps kuvveti ile diz propriosepsiyonu ve quadriceps kuvvet hissi arasindaki iliski analizi sonuclari.

Quadriceps kuvveti

TDA Grubu (N=46)

Kontrol Grubu (N=46)

rho (p) rho (p)

Quadriceps kuvvet hissi (Newton) -0,014 (0,928) -0,391(0,007)*
Diz propriosepsiyonu

Aktif 30° -0,082 (0,590) -0,103 (0,497)

Aktif 45° -0,163 (0,279) -0,105 (0,489)

Aktif 60° -0,135(0,372) -0,097 (0,522)

Pasif 30° -0,071(0,638) -0,195 (0,194)

Pasif 45° -0,021 (0,888) -0,140 (0,352)

Pasif 60° -0,084 (0,580) -0,024 (0,874)

* p<0,05. TDA: Total Diz Artroplastisi. rho: Spearman korelasyon katsayisi.

calismalarda azalan proprioseptif geribildirimin
fonksiyonu bozdugu ¢ok sayida c¢alismada
belirtilmigtir.23-25 Fakat motor fonksiyon i¢inde
kas kuvvetini de barindiran c¢ok faktorlu bir
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eylemdir ve santral yapilarin motor fonksiyonu
ortaya cikaracak sistemleri organize edebilmesi
i¢in dogru ve yeterli proprioseptif geri bildirim
kritiktir. Bununla birlikte medulla spinalis
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noéron havuzundan kasa gelen uyari miktar:
belirli bir diizeye kadar kasin trettigi kuvveti
arttirsa da aslinda kasin maksimal kasilmada
uretebilecegi kuvvetin esas belirleyicisi kas
liflerinin fizyolojik enine kesit alanidir.26é Bu
yuzden dogrudan kas kuvveti - propriosepsiyon
iligkisini arastiran ¢alismalarda farkli sonuglar
bulundugu goéze c¢arpmaktadir. Niespodzinski
vd. profesyonel jimnastik sporcular: ve saglikl
kontroller  tizerinde yaptiklarni  calisma
sonucunda dirsek fleksorlerinin kas kuvveti
(%50 MVIC) ile propriosepsiyon duyusu
arasinda her iki grupta da iligki olmadigini,
dirsek fleksér ve ekstansér kas kuvveti ile
kuvvet hissi arasinda ise disiik diizeyde iligki
bulduklarini bildirmiglerdir.2? Kaynak vd. ise
saghkli dniversite o6grencileriyle yaptiklar
calismalarinda diz ekstansér kas kuvveti (%50
MVIC) ve kuvvet hissi arasinda diisiik diizeyde
bir iligki bulmuslardir.28 Akyol vd. ise agr1 ve
yorgunluk  gibi  duyusal karistiricilarin
bulundugu ve santral iglemede degisimlerin
oldugu  fibromiyalji  hastalarn1  tzerinde
yaptiklar: calismada quadriceps kas kuvveti ile
proprioseptif duyu dogrulugu arasinda bir iligki
olmadigini bulmuslardir.2® Calismamiz kontrol
grubunda quadriceps kuvveti ile kuvvet hissi
arasinda diisik diizeyde bir iligki bulunmasina
ragmen mevcut ¢aligmamiz sonuglari da kas
kuvveti ile kasin proprioseptif duyusu arasinda
iligkinin olmadig1 yéniindeki kanitlar: destekler
niteliktedir.

Limitasyonlar

Bu calismada yeni arastirmalar igin
potansiyel olabilecek bazi limitasyonlar vardir.
Bir eklemi kontrol eden agonist, antagonist ve
sinerjist kaslarin birlikte aktive oldugu
kompleks motor fonksiyonlarda daha yiiksek
diizeyde bir proprioseptif geribildirime ihtiyag
vardir.3© Bu durum fonksiyon sirasinda eklemi
cevreleyen tim kaslardan es zamanli afferent
bilgi akiginin 6nemine isaret eder.
Calismamizda kuvvet hissi Olctimu
orneklemdeki hastalari yuzista
pozisyonlamadaki gti¢liiklerden dolayr sadece
quadriceps kasinda yapilabilmigtir.
Calismamizda diz ekleminin en gigli ve biiyuk
kasi 6l¢tilmesine ragmen hamstringlerin kuvvet
hissi 6lgimi de analize katilmis olsaydi diz
eklemi propriosepsiyonu agisindan biitlinciil bir
yaklagim sergilenebilirdi. Ayrica farkhi diz
acilarinda yapilan kuvvet hissi dlgiimler: ilgili
kasin farkli uzunluklarinda ve farkli néro-

mekanik etkileri ortaya c¢ikarabilecegi igin
gelecekte yapilacak olan calismalarda kuvvet
hissinin farkli diz acilarinda 6lciilmesi
onerilebilir.

Sonug

Bu calisma sonuglar1 itibariyle bir kasin
kuvvetli olmasinin aynmi zamanda duyusal
acidan da zengin olamayabilecegini ortaya
koymustur. Sonuclarnmiz  farkli hastalik
gruplarinda uygulanan terapotik stratejilerin
kas kasilma kuvvetinin gug¢lendirilmesine ek
olarak proprioseptif stratejileri de ayrica
icermesi gerektigine dair ipuclar
saglamaktadir.

Tegekkiir: Yok

Yazarlarin Katki Beyani: BU: Literatiir tarama,
veri toplama, makale yazimi; MEY: Fikir
gelisimi, literatir tarama, calisma dizayni,
makale yazimi, kritik goézden ge¢irme; AB:
Calisma dizayni, ekipmanlarin saglanmasi, veri
toplama; OP: Calisma dizayni, olgularin
saglanmasi, kritik gézden gecirme
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Akut pulmoner alevienme doneminde olan Kistik fibrozisli
cocuklarda solunum fonksiyonlarinin ve fonksiyonel

kapasitenin incelenmesi

Investigation of pulmonary function and functional capacity in children with cystic fibrosis
In acute pulmonary exacerbation period

Kiibra KILICY, Naciye VARDAR-YAGLI!, Dilber ADEMHAN-TURALZ, Beste OZSEZEN?, Ebru YALCINZ, Melda SAGLAM!,
Ebru CALIK-KUTUKCU*, Deniz INAL-INCEZ, Nagehan EMIRALIOGLU®, Deniz DOGRUS3, Ugur OZGELIK?, Nural KiPERS

0z

Abstract

Amag: Kistik fibrozis (KF)'li hastalarda akut pulmoner alevienme doneminde oksiiriik ve balgam miktannda artig, solunum
fonksiyonlannda azalma gériilebilmektedir. Bu ¢alismanin amaci, akut pulmoner alevienme déneminde olan KF'li cocuklarda
solunum fonksiyonlannin ve fonksiyonel kapasitenin incelenmesi idi.

Yontem: Akut pulmoner alevienme déneminde olan 18 KF'li cocuk hasta (yas=12,94+2,57 yil, 8 kiz (%44,4), 10 erkek (%55,6))
calismaya alindi. Olgulanin fiziksel ve klinik 6zellikleri kaydedildi. Solunum fonksiyonlan spirometre ile fonksiyonel kapasite ise
1-dakika otur kalk testi (OKT) ile degerlendirildi.

Bulgular: KF'li cocuklann ortalama birinci saniyedeki zorlu ekspiratuar voliim (FEV1) (%) degeri %58,50, zorlu vital kapasite (FVC)
(%) degeri %65,22, tepe ekspiratuar akim hizi (PEF) (%) degeri %62,50 ve zorlu ekspirasyonun ortasindaki akim hizi (FEF«25.75)
(%) degeri %39,77 olarak bulundu. Cocuklann hastalik siddeti siniflandirmasina gére %77,7’si hafif obstriiktif akciger
hastaligina sahipti. KF'li cocuklar hastaneye yatis sirasinda yapilan 1-dakika OKT'de ortalama 24,88 kez oturup kalktilar ve
beklenilen 1-dk OKT sayisinin ortalama %41,87’sine ulastilar. KF'li cocuklann 1- dakika OKT sayisi ile FEV1 (%) (r=-0,041;
p=0,87), FVC (%) (r=-0,085; p=0,73), PEF (%) (r=-0,216; p=0,38) ve (FEF%25.75) (%) (r=-0,215; p=0,39) degeri arasinda anlaml
biriliski bulunmadi.

Sonug: Bu ¢alismanin sonucunda akut pulmoner alevienme déneminde olan KF'li cocuklarin fonksiyonel kapasitelerinin azaldigi
belirlendi. Ayrica cocuklarin biiyiik cogunlugunda hafif siddette obstriiktif akciger hastaliginin goriildiigii saptandi. Akut pulmoner
alevlenme doneminde uygulanacak fizyoterapi ve rehabilitasyon programlarinin solunum fonksiyonlan ve fonksiyonel kapasiteye
etkisi aragtinimalidir.

Anahtar kelimeler: Kistik fibrozis, Egzersiz testi, Solunum fonksiyon testi, Egzersiz kapasitesi.

Purpose: Patients with cystic fibrosis (CF) may have symptoms such as increased cough and sputum production, decreased
pulmonary function in acute pulmonary exacerbation period. The purpose of this study was to assess pulmonary functions and
functional capacity in children with CF during acute pulmonary exacerbation period.

Methods: Eighteen children with CF who had pulmonary exacerbation (age=12.94+2.57 years, 8 females (44.4%), 10 males
(55.6%)) were reviewed. Patients’ physical and clinical characteristics were recorded. Pulmonary functions were assessed by
using spirometry. Functional capacity was evaluated by 1-minute sit to stand test (STST).

Results: The mean forced expiratory volume in 1 second (FEVz) (%) was 58.50%, forced vital capacity (FVC) (%) was 65.22%, peak
expiratory flow (PEF) (%) was 62.50% and forced mid-expiratory flow (FEFzs.75%) (%) was 39.77% in children with CF. According to
the disease severity classification, 77.7% had mild obstructive lung disease. Children with CF were performed 24.88 times sit to
stand repetitions during the test. They reached 41.87% of their predicted STST repetition. No significant correlation was found
between the STST repetition and FEV: (%) (r=-0.041; p=0.87), FVC (%) (r=-0.085; p=0.73), PEF (%) (r=-0.216; p=0.38) and FEF2s.
75% (%) (r=-0.215; p=0.39) in children with CF.

Conclusion: All children with CF in acute pulmonary exacerbation period had decreased functional capacity. In addition, mild
obstructive lung disease was found in the majority of children. The effects of physiotherapy and rehabilitation programs during
the acute pulmonary exacerbation period on lung function and functional capacity should be investigated.

Keywords: Cystic fibrosis, Exercise test, Pulmonary function test, Exercise capacity.
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GIRIS
Kistik fibrozis (KF), kistik fibrozis
transmembran regiilator (KFTR) geninde

mutasyonlarin neden oldugu birden fazla
sistemi etkileyen bir hastaliktir.! Gendeki
mutasyon sonucu epitel boyunca anormal klor
taginimi, akcigerlerde, gastrointestinal ile
endokrin sistemde ve Gireme organlarinda kalin
viskoz salgilara yol a¢gmaktadir.2 KF, artmis
solunum semptomlar:1 1ile iligkili pulmoner
alevlenmelerin ortaya ¢itkmasi ile
karakterizedir.3 KFde akut pulmoner
alevlenmelerin tedavisi; antibiyotik tedavisi,
solunum fizyoterapisi, inhalasyon tedavisi ve
antiinflamuar ajanlar1 igeren ¢ok yonli Dbir
tedavidir.t Ulusal KF Kayit Sistemi 2021 yili
raporuna gore KF hastalarinin % 38,88’ inde KF
nedeni ile hastaneye yatis bulunmaktadir.5
Akut pulmoner alevlenmeler azalmis
solunum fonksiyonu, KF-iligkili diyabet ve uyku
bozukluklar: ile iligkilidir.6® Her pulmoner
alevlenmenin klinik sonuclarmmin dikkate
alinmasi1  onerilmektedir. Akut pulmoner
alevlenme tanisi alan hastalarin %12-20’s1
baslangic 1. saniyedeki zorlu ekspiratuar volim

(FEV,) degerlerinin %90’1na
ulagamamaktadir.10.11
KF1li  hastalarda azalmig  solunum

fonksiyonu, bozulmus beslenme durumu ve kas
disfonksiyonunun, egzersiz  toleransi ve
nihayetinde bireyin ginlik yasamdaki normal
aktivitelerini gercgeklestirme becerisi tzerinde
onemli bir etkisi vardir.!2 Akut pulmoner
alevlenmeler, fiziksel inaktivite, sistemik
inflamasyon gibi faktorlerle egzersiz
intoleransina etki eden faktorleri potansiyel
olarak kotulestirebilir.1315 Otur- kalk testleri
(OKT); KF'nin de dahil oldugu kronik solunum
hastaliklarinda sik¢a wuygulanan testlerdir.
OKT’lerin farkli versiyonlari bulunmaktadir. 1-
dakika OKT solunum hastalarinda en sik
uygulanan versiyonudur. 1-dakika OKT
fonksiyonel kapasitenin, kas kuvveti, kas
enduransi, koordinasyon becerisi ve postural
kontroli iceren cesitli komponentleri
degerlendiren bir testtir.16

Literatiirde akut pulmoner alevlenme
déneminde olan KF hastalarinda cegitli saha
testleri ile fonksiyonel kapasitenin
degerlendirildigi ¢alismalar bulunmaktadir.17.18
Ancak 1-dakika OKT ile fonksiyonel kapasiteyi
degerlendiren c¢alismaya rastlanmadi. Bu
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calismanin amaci; akut pulmoner alevlenme
déneminde olan KF1li cocuklarda solunum
fonksiyonlarinin ve fonksiyonel kapasitenin
degerlendirilmesiydi.

YONTEM

Bireyler

Calisma Kasim 2019-Ocak 2021 tarihleri
arasimnda Hacettepe Universitesi Tip Fakiiltesi
Cocuk Gogls Hastaliklari Bilim Dali’'nda
prospektif olarak gerceklestirildi. Caligsmaya,
KF tanis1 almis 8-18 yas araliginda olup akut
pulmoner alevlenme nedeni ile hastaneye yatan
ve ilk 48 saat icerisinde degerlendirmeye alinan
hastalar dahil edildi. Alerjik bronkopulmoner
aspergillozis tanis1 olan ve buna yonelik
sistemik steroid tedavisi alan hastalar,
noninvaziv mekanik ventilasyon destegi olan
hastalar, FEV1 <%40 olan hastalar ¢alisma dis1
birakildi. Calisma Hacettepe Universitesi
Girisimsel Olmayan Etik Kurul Bagkanhg (GO
19/817, 15.10.2019) tarafindan onaylandu.
Calismaya katilan c¢ocuklara ve ailelerine
calismanin kapsami ve amaci anlatilarak,
aydinlatilmis onam formu imzalatildi.

Demografik bilgiler

Cocuklarin yas, boy uzunlugu ve viicut
agirhigl, beden kiitle indeksi (BKI), KFTR
mutasyonu, o0zge¢mis bilgileri, ek oksijen
destegi, istirahatte dispne ve yorgunluk varhig:
ile artmig Okslirik ve balgam sikayeti varligi,
alevlenme sirasinda alinan balgam
kilttrlerindeki iremeler, uyguladig: hava yolu
temizleme teknikleri gibi fiziksel 6zellikleri ve
klinik bilgileri kaydedildi.

Solunum fonksiyon testi

Solunum fonksiyonlari, spirometre (Vyntus
Spiro PC Spirometre CareFusion; Hochberg,
Almanya) cihaz1 kullanilarak Amerikan Toraks
Dernegi ve Avrupa Solunum Dernegi
kilavuzlarina gore ol¢iildii. FEVi1, zorlu vital
kapasite (FVC), tepe ekspiratuar akim hiz
(PEF), zorlu ekspirasyonun ortasindaki akim
hizi  (FEFu2s5-75) degerleri kaydedildi. Tim
degerler Global Solunum Fonksiyon Inisiyatifi
(GLD kullanilarak éngoriilen yiizde (%) olarak
ifade edildi. Cocuklarin akciger hastalig siddeti
FEV1>%70 ise hafif, FEV1 %40-69 arasinda ise
orta olarak simiflandirildi.19.20

Fonksiyonel kapasite

Fonksiyonel kapasite 1-dakika OKT ile
degerlendirildi. Test, 90 derece diz fleksiyonunu
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saglayacak yiikseklikte olan ve kol destegi
olmayan bir sandalye kullanilarak
gerceklestirildi.  Cocuklardan bir dakika
boyunca kendi hizlarinda mimkiin oldugunca
hizli olacak sekilde oturup kalkmalar: istendi.
Testin baglamasindan 45 saniye sonra “test
bitimine 15 saniyeniz kald1” seklinde ¢ocuklara
uyarilar yapildi. Cocuklarin test boyunca oturup
kalkma tekrar sayilar1 kaydedildi. 1-dakika
OKT skoru gercek deger ve referans degerlerine
gore beklenilen degerin ytizdesi olarak ifade
edildi.2122

Istatistiksel analiz

SPSS istatistiksel yazilimi (Version 20.0,
IBM Inc., Armonk, NY, ABD) kullanilarak
verilerin analizi yapildi. Tanimlayici
istatistikler ortalamazstandart sapma (X+SD),
minimum ve maksimum veya frekans (n) ve
yiizde (%) degerler olarak belirtildi. Verilerin
normal dagilima uygunlugu Shapiro-Walk testi
ve histogram sonuglarina gore degerlendirildi.
Solunum fonksiyon testi parametreleri ile 1-
dakika OKT sayis1 arasindaki iligkiyi incelemek
icin Spearman korelasyon testi uygulandi.
Korelasyon katsayisinin  yorumlanmasinda
0,10-0,39 zayif, 0,40-0,69 orta, 0,70-0,89 giicli
ve 0,90-1,00 ¢ok guclu korelasyon
olarak belirlendi.23 Istatistiksel yanilma
olasilig1 p<0,05 olarak kabul edildi.

BULGULAR

KF tanis1 olan 18 cocuk (8 kiz, 10 erkek)
calismaya dahil edildi. Cocuklarin fiziksel
ozellikleri Tablo 1’'de verildi. Cocuklarin
%33,3inde homozigot deltaF508 mutasyonu,
%66,7’sinde ise diger c¢esitli mutasyonlar vardi.
Cocuklarin %22,2’sinde (n=4) bozulmus glukoz
toleransi, %5,6'sitnda (n=1) hem astim hem
bozulmus glukoz toleransi ve %5,6’'sinda (n=1)
osteoporoz bulunmaktaydi. Yatig sirasindaki
oskiltasyon bulgulari incelendiginde,
cocuklarin %66,7sinde (n=12) ral, %5,6’sinda
(n=1) azalmis solunum sesleri ve %5,6’sinda
(n=1) ekspiryum uzunlugu saptandi.

KF'li cocuklarin %38,9'unda (n=7) son bir
sene i¢erisinde akut pulmoner alevlenme nedeni
ile hastane yatig saptandi. Yatis sirasinda
cocuklarmm %11,1’inde (n=2) ek oksijen destegine
ihtiya¢ duyuldu. KF’li ¢ocuklarin yatis sirasinda
%72,2sinde  (n=13) istirahatte  dispne,
%83,3’tinde  (n=15) istirahatte yorgunluk

bulunmaktaydi. Ayrica tim ¢ocuklarin okstrik
ve balgam sikayetlerinde artis mevcuttu. Yatis
sirasinda  alinan  balgam  kulturlerinde
cocuklarin %11,1'inde (n=2) Metisilin direncli
Staphylococcus aureus (MRSA), %38,9unda
(n=7) Metisilin duyarh Staphylococcus Aureus
(MSSA), %16,7sinde (n=3) Pseudomonas
aeruginosa (PA), %5,6’sinda (n=1) MRSA ve PA,
%16,7sinde (n=3) MSSA ve PA, %5,6'sinda
(n=1) MRSA ve Hemophilus influenzae ve
%5,6'sinda  (n=1) Burkholderia cepacia ve
Hemophilus influenzae iiremesi saptandi. Hava
yolu  temizliginin  saglanmasinda KFli
cocuklarin %16,7si (n=3) manuel teknikleri,
%5,6’s1 (n=1) pozitif ekspiratuar basinci (PEP)
tedavisi, %72,2si (n=13) ossilatuar PEP
yéntemini ve %5,6's1 (n=1) aktif solunum
teknikleri déngiistinii kullaniyordu.

Solunum fonksiyon testinde c¢ocuklarin
ortalama FEV:i (%) degeri %58,50 olarak
bulundu (Tablo 2). KFli cocuklarin %77,7si
(n=14) hafif giddette obstriiktif akciger
hastaligina sahipti ve ortalama FEV:i (%)
degerleri %78di. Cocuklarin %22,2’si ise (n=4)
orta siddette obstriuktif akciger hastaligina
sahipti ve ortalama FEV: (%) degerleri
%52,92’1di. KF’li ¢ocuklarin solunum fonksiyon
testinde ortalama FVC (%) degeri %65,22,
ortalama PEF (%) degeri %62,50 ve ortalama
FEFw2515 (%) degeri %39,77 olarak bulundu
(Tablo 2).

KF’i cocuklar 1-dakika OKT’de ortalama
24,88 kez oturup kalkti. Ayrica beklenilen 1-
dakika OKT sayisinin ortalama %41,87sine
ulagti (Tablo 2). KFl cocuklarin yatis
sirasindaki 1- dakika OKT sayis1 ile FEV1 (%)
(r=-0,041; p=0,87), FVC (%) (r=-0,085; p=0,73),
PEF (%) (r=-0,216; p=0,38) ve (FEFu25-15) (%)
(r=-0,215; p=0,39) degeri arasinda anlaml bir
iligki bulunmada.

TARTISMA

Calismamizin sonuglarina goére; akut pulmoner
alevlenme doéneminde olan KFli cocuklarin
azalmig fonksiyonel kapasiteleri oldugu
belirlendi. Ek olarak g¢ocuklarin biyik
cogunlugunda hafif giddette obstruktif akciger
hastaligi bulunmaktaydi. Ayrica fonksiyonel
kapasite ve solunum fonksiyonlari arasinda bir
iligki saptanmada.
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Tablo 1. Hastalarn fiziksel 6zellikleri.

X+SD
(N=18)
Yas (yl) 12,9+2.6
Boy (cm) 149,8+13,2
Viicut agirhig: (kg) 37,418,7
Beden kiitle indeksi (kg/m?2) 16,4+2,0
Hastane yatis siiresi (giin) 12,3+2,1
n (%)
KFTR mutasyonu
Homozigot F508del 6(33,3)
Diger 12 (66,7)

KFTR: Kistik Fibrozis Transmembran Regiilator. F508del: F508 delesyonu.

Tablo 2. Hastalarin solunum fonksiyonlari ve fonksiyonel
kapasitelerinin degerlendirilmesi.

X£SD

(N=18)
FVC (%) 65,22+16,86
FEV1 (%) 58,50+14,12
PEF (%) 62,50+18,40
FEF%25-75 (%) 39,77+12,72
1-dk OKT sayisi (tekrar/ dk) 24,88+6,38
1-dk OKT sayisi (%) 41,87+10,15

FVC: Zorlu vital kapasite. FEV1: 1.saniyedeki zorlu ekspiratuar voliim.
PEF: Tepe ekspiratuar akim hizi. FEF«2s.75: Zorlu ekspirasyonun ortasindaki
akim hizi. OKT: Otur-kalk testi.

KF, ilerleyici akciger fonksiyon kayba,
azalan yasam kalitesi ve artan mortalite ile
iligkili olan tekrarlayan pulmoner alevlenmeler
ile karakterizedir. Spirometri, akut pulmoner
alevlenmelerin tani ve tedavisi icin esastir ve
tim  klintk  gorismelerin  gerekli  bir
bilegenidir.2¢ Pulmoner alevlenme nedeniyle
hastaneye yatan KF'li cocuklarda yapilan bir
calismada; solunum fonksiyonlari, ve egzersiz
kapasitesi  degerlendirildi  ve  ¢ocuklarin
FEVi(%) degerleri %56,2, FVC(%) degerleri
%66,3 ve FEFu2s15 (%) degerleri %43,1
bulundu.25 KFli  ¢ocuklarda  pulmoner
alevlenme déneminde yapilan baska ¢alismada
da hastanede yatan cocuklarmm FEV: (%)
degerleri %52, FVC (%) degerleri %71 ve FEFy25-
75 (%) degerleri ise %30 olarak saptandi. Yine
ayni calismada hastalik giddetine gore
kategorize edilen hastalarda hastane ortaminda
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tedavisi yapilan hafif siddette akciger hastalig:
olan ¢ocuklarin ortalama FEV: % degerleri %78,
orta siddette akciger hastaligr olan ¢ocuklarin
ortalama FEV:1 % degerleri %54 olarak
bulundu.?® Bizim ¢aligmamizda da solunum
fonksiyon testi parametrelerinin beklenen
degerleri o6nceki ¢aligmalar 1ile benzerlik
gostermekteydi. Ek olarak hastalik siddetine
gore simiflandirma sonucunda hafif gsiddette ve
orta siddette akciger hastaligina sahip KF'li
cocuklarin ortalama FEV: (%) degerleri de
onceki calismayla benzerdi.

KF’de egzersiz intoleransi yaygin olarak
gorilmektedir.26 Fonksiyonel kapasiteyi
belirlemek i¢in yapilan egzersiz testi; prognozu
solunumsal morbiditeyi ve transplantasyon i¢in
uygunlugu o6lgmek i¢in bir arag olarak Gnem
kazanmaktadir.2730 Ayrica tedavinin etkinligini
degerlendirmek igin de egzersiz testleri
kullanilabilmektedir.1® 31 1-dakika OKT, hem
fonksiyonel kapasite hem de kas kuvveti
degerlendirmesi i¢in giivenli ve uygulanabilir
bir testtir. Fonksiyonel kapasiteyi
degerlendiren mekik yirtime testi ve 6 dakika
ylirime testinde uygun alan gerekliligi, test
sirasinda hastane koridorunda patojenlerin
bulagmasi gibi faktorler testlerin
uygulanmasini siirlayabilmektedir. Ancak 1-
dakika OKT'de o6zel Dbir alana ihtiyag
duyulmamaktadir.’6 1-dakika OKT, hastanin
odasinda yapilabilir olmasi1 sebebi ile akut
pulmoner alevlenme déneminde KFL
cocuklarda diger saha testlerinden daha fazla
tercih edilen bir egzersiz testi olabilir.

Calismamizda cocuklar yatis sirasinda 1-
dakika OKT'de saglikli referans degerlerine
gore beklenenin %41,87sine ulagtilar. Akut
pulmoner alevlenme déneminde olan KFli
hastalarda egzersiz kapasitesini ve yasam
kalitesini degerlendiren bir ¢aligmada; hastane
yatist sirasindaki 6 dakika yurime testi
mesafesinin, birinci ve ikinei haftanin sonunda
yapilan test sonuglarina gére daha az oldugu
bulundu.2? KF1li  c¢ocuklarda intravenoz
antibiyotik tedavisinin egzersiz  toleransi
uzerine etkisinin degerlendirildigi baska bir
calismada; 3 dakika basamak testi ile
degerlendirilen egzersiz toleransinda tedavi
sonunda gelisme saptandi.l8 Paranjape vd.nin
hastanede  pulmoner alevlenme tedavisi
sirasinda modifiye mekik yurtime testinin
kullanimin1 degerlendirdikleri bir c¢alismada
ise, yatis sirasindaki mekik yurime testi
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mesafesinin taburculuk sirasindaki mesafeye
gore daha az oldugunu saptandi.3?2 Calismamiz,
akut pulmoner alevlenme sirasinda daha distk
fonksiyonel kapasitenin saptandigi diger
calismalarla benzerlik géstermektedir.
Pulmoner alevlenme, 6ksiiriik veya balgam
uretiminde artig, fonksiyonel kapasitede azalma
gibi semptomlar1 igermektedir.33 Wieboldt vd.
alevlenme nedeniyle hastaneye yatirilan KF
hastalarinda hastaneye yatistaki quadriceps
kas kuvvetinin, taburcu olduktan bir ay sonraki
iyilesme donemine kiyasla %8 daha dusik
oldugunu bildirdi.?4 Quadriceps kas zayifligi bu
hastalarda egzersiz intoleransi ile direkt olarak
iligkilidir.26 Combret vd. klinik olarak stabil
olan KF’li cocuk ve adolesanlarda 1-dakika
OKTnin  degerlendirme  6zeliklerini  ¢ok
merkezli randomize kontrolli bir ¢alisma ile
arastirdi. Calisma sonucunda 1-dakika OKT’de
cocuklar ortalama 39,6 kez oturup kalkti.35
Bizim calismamizda ortalama 1-dakika OKT
sayis1 24,88 olarak bulundu. Stabil KFhI
cocuklarda yapilan diger calismaya gore degerin
az olmasimin akut pulmoner alevlenme nedeni
ile artan dispne ve yorgunluk algilamasinda
artis nedeniyle oldugunu diisinmekteyiz.
Calismamizda fonksiyonel kapasite ile
solunum fonksiyonlar1 arasinda anlamli bir
iligki saptamadik. Bizim ¢aligmamizdan farkl
olarak KF’1li c¢ocuklarda akut pulmoner
alevlenme tedavisi sirasinda mekik ylriime
testi ile egzersiz kapasitesinin 55 c¢ocugun
degerlendirildigi bir calismada; hastaneye yatig
sirasinda  egzersiz kapasitesi ile akciger
fonksiyonlar1 arasinda iligki saptandi.3?2 Bhatia
vd.’nin hastanede yatan KF1li c¢ocuklarda
yaptigt bagska bir ¢alismada; solunum
fonksiyonlar1 ve egzersiz kapasitesi yatis
sirasinda ve iki hafta sonrasinda
degerlendirildi. Calisma sonucunda ise solunum
fonksiyonlarinda ve egzersiz kapasitesindeki

gelismeler  arasinda  iligki  bulunmadi.?5
Solunum fonksiyon testi yalnizca ventilatuar
fonksiyonu degerlendirirken, fonksiyonel
kapasiteyl  degerlendiren 1-dakika OKT
ventilatuar fonksiyonun yaninda

kardiovaskiiler ve kassal faktorlerden de
etkilenmektedir. Bu durum sonu¢ o&l¢imi
olarak sadece tek bir teste glivenmenin eksik
bilgi saglayabilecegini vurgulamaktadir. Coklu
sonu¢ Olgimleri, klinik karar verme silirecinde
daha fazla yol gosterici olan daha iyi ve eksiksiz
bir gériiniim saglayabilir.

Limitasyonlar

Calismamiza saghkli kontrol grubu dahil
edilmedi. Ancak sonuglar referans degerlerin
beklenilen degerlerine gére yorumlandi. Ayrica
periferik kas kuvveti olgimi de yapilmadi.
Egzersiz intoleransini etkileyen faktorlerden
biri olan kas kuvvetinin degerlendirilmesi
fonksiyonel kapasitenin daha  kapsaml
yorumlanmasini saglayabilirdi. Ek olarak KF’li
cocuklarin taburculuk sonrasi veya stabil
dénemdeki solunum fonksiyonlar: ve 1-dakika
OKT ile fonksiyonel kapasiteleri
degerlendirilmedi. Taburculuk sonras1 veya
stabil dénemde takiplerin yapilmasi gelecek
calismalarda KFLi  ¢ocuklarin  solunum
fonksiyonlarinin ve fonksiyonel kapasitelerinin
alevlenme ile ne kadar etkilendigi hakkinda
daha fazla bilgi saglayabilir.

Sonug¢

Calismamizda akut pulmoner alevlenme
déneminde olan KF1li cocuklarin azalmis
fonksiyonel kapasitelerinin oldugu ve
cocuklarin biyik ¢ogunlugunda hafif siddette
akciger hastalignt bulundugu gorildi. Akut
pulmoner alevlenme doéneminde solunum
fonksiyonlarinin ve fonksiyonel kapasitenin
azalmasini  6nlemeye yonelik uygulanan
fizyoterapi ve rehabilitasyon programlari bu
popiilasyonda akilda  tutulmahdir. KFli
¢ocuklarda stabil dénemde yapilan fonksiyonel
kapasite degerlendirmeleri ile akut pulmoner
alevlenme tUzerinde oOngorilebilir etkenin
belirlendigi daha biylik 6rneklem biiyiikligiine

sahip gelecekteki calismalara ihtiyag
duyulmaktadar.
Tegekkiir:  Yazarlar, katilimc1 bireylere ve

ebeveynlerine tesekkiir ederler.

Yazarlarin Katki Beyani: KK: Konsept/fikir geligimi,
caligma dizayni, literatiir arastirmasi, veri toplama,
veri analizi/yorumlama, yazma. NVY: Konsept/fikir
geligimi, c¢alisma dizayni, veri toplama, veri
analizi/yorumlama, proje yonetimi, yazma. DAT, BO:
Olgularin saglanmasi, veri analizi/ yorumlama, kritik
gozden gecirme. EY: Olgularin saglanmasi, ¢alisma
dizayni, proje yonetimi, kritik gézden gecgirme. MS,
ECK: Veri toplama, veri analizi/yorumlama, yazma.
DII: Proje yonetimi, kritik gézden gecirme, yazma.
NE, DD, UQ, NK: Olgularin saglanmasi, kritik
gbzden gegirme.

Finansal Destek: Yok
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ORIGINAL ARTICLE
Do oculomotor exercises added to classical physiotherapy

contribute to pain intensity, range of motion,
activation of deep flexor muscle, and function in
participants with chronic neck pain?

Kronik boyun agrili bireylerde kiasik fizyoterapive eklenen okulomotor egzersizler agn siddeti, eklem hareketi,

derin fleksor kas aktivasyonu ve fonksiyonellik iizerine ilave katki saglar mi?
Cemaliye HURER?, Zafer ERDEN2

Abstract Purmpose: This study was carried out to compare the effects of oculomotor exercises (OE) combined with a classical physiotherapy

0z

(CF) program on pain intensity, range of motion (ROM), activation of deep cervical flexor (DCF) muscles and function in patients
with chronic neck pain.

Methods: A total of 48 patients were equally randomized into two groups to receive CF+OE or CF. The protocol was applied for
three days in a week for a total of 8 weeks with complete 24 sessions. Numeric Pain Scale used for neck pain intensity, an
inclinometer for cervical ROM, biofeedback pressure unit for activation of DCF and Neck Disability Index for evaluating function.
Results: Both groups experienced a significant decrease in neck pain intensity (p<0.001) with similarity (p>0.05). A significant
increase was observed in ROM values in all directions in both groups (p<0.05), difference between the groups was found in favor
of CF+OE group (p<0.05). A significant increase was observed in the activation of DCF muscles and function (p<0.001) in both
groups. The activation of the DCF (p<0.001) and function (p=0.020) in CF+OE group was identified to be higher than the CF. OE
and CF were found to be effective in the improvement of clinical symptoms in patients with chronic neck pain.

Conclusion: OE added to CF can be chosen for patients with limitation in rotational direction hence it increases activation of DCF
due to its proprioceptive training content, and produces more effective results on function.

Keywords: Neck pain, Exercise, Range of motion.

Amag: Bu calisma, kronik boyun agnsi (KBA) olan bireylerde klasik fizyoterapi (KF) programu ile okiilomotor egzersizlerin (OE) agn
siddeti, eklem hareket acikligh (EHA), derin servikal fleksor (DSF) kaslannin aktivasyonu ve fonksiyon lizerine etkilerini
karsilastirmak amaciyla gerceklestirildl.

Yontem: 48 KBA'l birey KF ve KF+OE olmak lizere iki gruba randomize edildi. Bireylere, 8 hafta boyunca haftada ii¢ giin, 24 seans
uygulandi. Numerik Agn Skalasi ile boyun agnsi siddeti, inklinometre ile servikal EHA, biyofeedback basing iinitesi ile DSF kaslarin
aktivasyonu ve Boyun Oziirliiliik Indeksi ile fonksiyon degerlendirildl,

Bulgular: Her iki grupta da boyun agnsi siddetinde anlamii azalma elde edildi (p<0,05). Bu azalma gruplar arasinda benzerdi
(p>0,05). Her iki grupta tim EHA yonlerinde anlamli artis gorildii (p<0,05). Gruplar aras fark KF+OF grubu lehine bulundu
(p<0,05). Her iki grupta da DSF kaslann aktivasyonunda ve fonksiyonellikte anlamir artis gozlendi (p<0,001). KF+OE grubunda
DSF aktivasyonu (p<0,001) ve fonksiyonellik (p<0,020) KF'ye gore daha yiiksek oldugu gorildi. KBA'li bireylerde klinik
semptomlarin yilesmesinde OF ve KF'nin etkili oldugu bulundu.

Sonug: Klasik fizyoterapiye eklenen OE’nin rotasyonel yondeki hareket kisithiiklan belirgin olan hastalarda tercih edilebileceg,
proprioseptif egitim icerikli olmasi nedeniyle derindeki kaslann aktivasyonunu arttirabilecegi kronik boyun agnli hastalarda
fonksiyonellik iizerinde daha etkin sonuglar olusturdugu sonucuna vanla.

Anahtar kelimeler: Boyun agnsi, Egzersiz, Eklem hareket acikiigl.
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INTRODUCTION

Neck pain is a common musculoskeletal
problem in the community, with significant
effects on all age groups, including children.!
The incidence shows an upward trend with
increasing age and is more common in women
over 50.2

The cervical region 1is an important
segment of the spine due to the abundant
sensory receptors in the muscles and joints and
its central and reflex connections with the
visual, vestibular and postural control systems.
Proprioceptive sensation of the cervical region is
important in head and neck control and
coordinated eye movements. Patients with
chronic neck pain have impaired postural
control, proprioceptive sensation, cervical
postural control and eye movements.3 Atrophy
and fatty infiltration, especially in the deep
suboccipital muscles, are among the factors that
cause a decrease in proprioceptive sensation.45

Exercise practices majorly influence the
treatment of chronic neck pain. The literature
reflects that the use of combined exercise
approaches consisting of stretching, relaxation,
strengthening, posture, range of motion
exercises 1s effective.6 Although there are
studies comparing the effectiveness of
oculomotor exercises in participants with
chronic neck pain with different control groups,
there is no study that compares the effects of
oculomotor exercises with classical
physiotherapy while showing the dosage and
intensities of the exercises.”® Since oculomotor
exercises were not composed of 4-content
exercise models (saccadic eye movements, gaze

stability, head-eye coordination, head
repositioning), they were compared with
different exercise approaches and the

parameters evaluated differed homogeneity was
not achieved in the results obtained. However, it
is detected that a progressive and dynamic
program was not followed in the studies
examining the effects of the oculomotor exercise
program. Oculomotor exercises were designed
based on of the protocol determined by Revel,
Andre and Minguet.3

Our study revises this protocol, and a
dynamic and progressive exercise program
combined with a classical physiotherapy
program was designed accordingly.
Consequently, we think that our study is an

original respectively. This study aims to
investigate the effects of oculomotor exercises
added to the classical physiotherapy program on
pain intensity, range of motion, activation of
deep cervical flexor muscles and function in
participants with chronic neck pain, to evaluate
the superiority of the treatment groups over
each other, and to provide literature input
regarding dosage and intensity.

METHODS

This study was conducted between July
2021 and March 2022. The ethical suitability of
the study was approved by the FEthics
Committee of the Institute of Postgraduate
Education and  Research  of  Cyprus
International University with the decision dated
28.07.2021 and numbered 020-736 and the
study was carried out by following the principles
of the Declaration of Helsinki.

Study design

The study was designed as a prospective,
randomized, controlled, single-blind
(statistician) clinical trial. Blinding was done to
the statistician. Groups were specified as 1 and
2 in the database sent for analysis. It was aimed
for the biostatistician to provide unbiased
conclusions and comments on the subject.

Participants

Participants who met the inclusion criteria
and were consulted by Orthopedic physicians
from public and private hospitals were covered
in the study. Participants joined the study on a
voluntary basis where they were informed
verbally and in writing about the aim of the
study, treatments to be applied, possible side
effects and possible problems, and an informed
consent form was signed. The study was carried
out in a private Physiotherapy and
Rehabilitation center in Nicosia. Participants
with ages between 30 and 55, those have a neck
pain for at least 3 months, being sedentary (not
doing more than 30 minutes of physical activity
per day, 3 days a week), having neck pain at rest
according to the Numeric Pain Scale intensity of
4 cm or more were included. Participants who
having received any physiotherapy program for
neck or back pain in the last 6 months,
congenital anomalies in the cervical region (such
as Klippel-Feil syndrome), structural scoliosis at
any level of the vertebral column, neurological
deficits, vertebrobasilar artery insufficiency,
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having any vestibular problem, diplopia and
oculomotor muscle deficiency, cervical costa,
history of fracture of cervical vertebrae, color-
blind, whiplash injury, having a rheumatic
disease, spine surgery from any region, taking
any pain medication other than simple
analgesics were excluded.

Sampling and estimation of sample size

The power of the study was calculated with
the G*power 3.1.9.4 package program. The
Independent Student T-test was used to
compare the flexion range of motion change
(before- after difference value) according to the
effect of 2 different physiotherapy program with
a power of 0.80, an acceptable type I error of 0.05
and 0.85 effect size (d). Accordingly, it was found
appropriate to include 24 people in each group.®
After the preliminary evaluation, the
participants who met the inclusion criteria were
divided into Classical Physiotherapy +
Oculomotor Exercises (CF+OE) and Classical
Physiotherapy (CF) groups by stratified
randomization method as per their gender and
age. The groups were matched by stratified
randomization method based on gender
(male/female) and age (below and above 40). An
external researcher developed the stratified
randomization through Random Software
Allocation software. Accordingly, it was
concluded that a total of 48 participants, 6 in
each group, should be recruited.0

Outcome measures

The outcome measures were the Numeric
Pain Scale for neck pain intensity, inclinometer
for cervical range of motion, biofeedback
pressure unit for activation of deep flexor
muscles and Neck Disability Index for function.
All outcome measures were assessed at baseline
(pre-treatment) and at 8 weeks (post-
treatment).

Pain intensity

Neck pain intensity at rest and during
activity was assessed using the Numeric Pain
Scale. "0" indicates no pain while "10" indicates
severe pain. During the assessment, the
participants were asked to mark the numerical
equivalent of the neck pain intensity they felt
using the numbers between 0 and 10 on the
scale.1

Cervical joint range of motion

Active flexion, extension, right-left lateral
flexion and right-left rotation range of motion of
the cervical region were evaluated with Baseline
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Bubble Inclinometer. Cervical flexion,
extension, and right-left lateral flexion were
measured in the sitting position, while right-left
rotation range of motion (ROM) was assessed in
the supine position. Two inclinometers were
used simultaneously for cervical flexion,
extension, and right-left lateral flexion
measurements to eliminate thoracic region
movements and one inclinometer was used for
cervical rotation. Measurements were made 3
times in each direction and the best value was
used for analysis. For the measurement of
cervical flexion ROM, one of the inclinometers
was placed at the center point of the participant’s
head and the other at the spinous process of the
T1 vertebra. Both inclinometers were positioned
parallel to the sagittal plane. After making sure
that the inclinometers pointed to zero, the
participants were instructed to "move your chin
towards your chest". At the end of the
movement, the angular value read on the
inclinometer positioned on the head was
subtracted from the angular value read on the
inclinometer placed on the T1 spinous process
and the degree of cervical flexion was recorded.
For cervical extension, one of the inclinometers
was placed on the center point of the head of the
participant and the other on the spina scapula.
Both inclinometers were positioned parallel to
the sagittal plane. After making sure that the
inclinometers showed zero, the participants
were commanded to '"take your head
backwards". At the end of the movement, the
angular value indicated by the inclinometer
positioned on the head was subtracted from the
angular value read on the inclinometer placed on
the spina scapula and the degree of cervical
extension was recorded. In order to assess the
cervical lateral flexion ROM, one of the
inclinometers was placed at the center point of
the head of the participant and the other at the
spinous process of the T1 vertebra. Both
inclinometers were positioned parallel to the
frontal plane. Guaranteeing that the
inclinometers pointed to zero, the participants
were instructed to "bring your ear closer to your
shoulder without turning your head to the right
or left".

At the end of the movement, the degree of
cervical lateral flexion was recorded by
subtracting the value of the inclinometer placed
on the spinous process of the T1 vertebra from
the angular value shown by the inclinometer
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positioned above the head. The test was
performed bilaterally. A single inclinometer was
used during the test due to the stability of the
trunk from the bed during the cervical rotation
evaluation. The inclinometer was placed on the
forehead of the participant parallel to the
transverse plane while the participants were
lying in the supine position. As the inclinometer
showed zero, the participants were commanded
to "turn your head". The test was performed
bilaterally.1213 The normal ROM values
specified by Bergmann and Peterson were taken
into  consideration for cervical ROM
measurements. These values are 60-90° for
flexion, 75-90° for extension, 80-90° for rotation
and 45-55° for lateral flexion.!4* Measuring the
cervical flexion, extension, lateral flexion, and
rotation with inclinometer were found to be
reliable with ICCs ranging from 0.89 to 0.94.15
Activation of deep cervical flexor muscles
The Craniocervical Flexion Test (CCFT)
was developed by Jull, O'Leary and Falla, and is
used to assess muscular activation of the deep
flexor muscles of the cervical region. The test
was performed with a biofeedback pressure unit
(Chattanooga Medical Suplly Inc, Chattanooga,
TN.) The craniocervical flexion test is performed
in 5 pressure increments of 2 mmHg (22 mmHg,
24 mmHg, 26 mmHg, 28 mmHg and 30 mmHg)
from a pressure of 20 mmHg to 30 mmHg. The
pressure unit provides feedback to the person in
five progressive stages of the CCFT.16 The
subjects were asked to lie in the supine position
with the cervical region in the neutral position
and the hands next to the trunk. An inflatable
pressure cuff was placed in the suboccipital
space during the test. The inflatable pressure
cuff was inflated to 20 mmHg to support the
cervical lordosis and fill the space between the
neck and the test surface. Participants were
asked to press their chin towards their neck as if
saying "yes" without lifting their head upwards.
Activation of the deep cervical flexor muscles
causes a pressure change in the manometer.
For the individuals to follow this pressure
change, the test was applied by showing the
manometer to the individuals. Participants
were asked to maintain each pressure level for
10 seconds with 10 repetitions. The test of
participants who could maintain 10 contractions
for 10 seconds was continued, while the test of
participants who could not continue was
terminated. A rest period of 10 seconds was given

between repetitions. Activation score, the
maximum pressure level sustained 10
repetitions for 10 seconds, reflects the activation
of deep flexor muscles. Prior to the initiation to
the test, a sufficient number of trials were
performed for all participants to comprehend
the test thoroughly.l” The practitioners
demonstrated ‘good’ inter-rater reliability (ICC
for AS 0.57, ICC for PI 0.54) and ‘excellent’
intra-rater reliability (ICC for AS and PI 0.78)
when using the CCFT.18

Function

The Turkish version of the Neck Disability
Index was found to be reliable and valid method
to evaluate where neck pain affects the ability of
the participants’ study participation their daily
activity performances. The test-retest reliability
score was found to be ICC: 0.979.1° The index
consists of 10 questions which each of them
having scores from 0 (no pain and functional
limitation) to 5 (worst pain and maximum
limitation). Patients were asked to tick the most
appropriate answer for each question. The
scores were summed between 0 and 50. Based on
the total score, functional limitation
classification was defined as 0-4: no limitation,
5-14: mild limitation, 15-24: moderate
limitation, 25-34: severe limitation, 35 points
and above completely limited.20

Interventions

The participants were divided into 2 groups.
They were randomly assigned to CF+OE and CF
groups and treatment was started following pre-
treatment evaluations. Participants in the
CF+OE group were treated 3 days a week for 8
weeks. Participants in the CF group received 12
sessions of treatment in the clinic 3 days a week
for 4 weeks. After the week 4, participants were
called once a week for exercise follow- up and
exercise programs were improved accordingly.

Participants were asked to do their
exercises regularly for 3 days a week and follow-
ups were conducted by telephone. The same
physiotherapist performed all of the treatments
on the participants.

Classical physiotherapy program

Both groups had classical physiotherapy
program covering TENS, hotpack and classical
massage with stretching and posture exercises.
Conventional TENS (Chattanooga-Intelect®
TENS) was used to apply analgesic current.
TENS was applied to the cervical paravertebral
region using four 5 x 5 cm adhesive surface
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electrodes at a frequency of 80 Hz with a 100
usec transition time for 20 minutes. The current
intensity was adjusted so that the patient would
feel tingling without discomfort.2l  All
participants were asked to lie in a prone position
with arms next to the trunk. A treatment bed
that would allow the patient to breathe
comfortably and maintain the neutral position
of the neck was preferred. Hot pack (standard
size 74.5-80°C stored in a hydrocollator tank for
30 minutes) was wrapped with 6-8 layers of
towel to prevent the risk of burns and applied
for 20 minutes to the cervical and upper back.22
While the patient was lying in the prone
position, classical massage was applied to the
upper back and neck area for 20 minutes using
the Swedish technique.23

Stretching/posture exercises- Such
exercises were used as a warm-up cool-down
program for 5-10 minutes in the beginning and
at end of the treatment for cervical flexor, lateral
flexor, pectoral muscles and inferior shoulder
joint capsule. Posture exercises were also
performed together with stretching exercises.
Exercises were progressed in 3 stages. While
stretching times were increased in stretching
exercises, progression was achieved by
increasing the number of repetitions of exercises
in posture exercises.

Progression of stretching and posture
FExercises: The applications within the scope of
classical physiotherapy were performed 3 days a
week in both groups. These applications were
applied for 8 weeks to the participants in the
oculomotor exercise group, while these
applications were applied for 4 weeks to the
participants in the group that received only
classical physiotherapy. For the remaining 4
weeks, the participants in the classical
physiotherapy group were instructed to
continue stretching and posture exercises at
home. For the follow-up of the exercise
program, the participants were called to the
clinic once a week by the physiotherapist.
Participants in the classical physiotherapy
group who continued the exercises at home were
given an exercise brochure containing images of
the exercises.

Classical Physiotherapy + QOculomotor
FExercise Group’ In addition to the classical
physiotherapy program by Revel, Andre and
Minguet, and Morimoto, Asai and Johnson et
al.324 a special oculomotor exercise program,
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which was developed with reference to the
oculomotor exercise training developed by the
University of California, Berkeley was applied
for this study. The oculomotor exercises consist
of 4 basic contents including saccadic eye
movements, gaze stabilization, head/eye
coordination and head repositioning exercises.

Saccadic eye movements comprise the
movement of the eyes in the horizontal and
vertical planes while the head is fixed. Within
the scope of our study, 4 saccadic eye movements
were performed where in the first one, vertical
movement of the eyes was asked while the head
was fixed. In the second one, horizontal
movement of the eyes was asked while the head
was fixed while the participants were asked to
ensure vertical movement of the eyes between
two target points held in the vertical plane in
the third exercise, and in the fourth exercise,
horizontal movement of the eyes was asked
between two target points positioned in the
horizontal plane while the head was fixed. As
the second element of the oculomotor exercises,
gaze stabilization exercises cover 2 different
exercises including moving the head vertically
and horizontally while keeping the eyes at a fixed
point. Firstly, the participant was asked to move
the head vertically (in the direction of flexion
and extension) while the target point was fixed.
Secondly, the subject was asked to move the
head horizontally (in the direction of right-left
rotation) with the target point fixed. These
exercises were performed with eyes closed in the
following stages. The third component of the
oculomotor exercises, head-eye coordination
exercises, involve following the target with the
eyes. In the first stage of this exercise, person is
asked to follow the moving object with the eyes
and head. The first stage is performed in the
vertical plane whereas second in the horizontal
plane. The participant was asked to follow the
moving target with his/her eyes. In the third
stage, a board was prepared for the head and eye
coordination to follow the laser target. The
participant was asked to follow the lines on the
board with the laser placed on the head without
touching the lines with laser point.

In the head repositioning exercise, the
participant was asked to find the previous
position again where a game board was
prepared, and a laser pointer was placed on
the participant’s head at the center “O point”.
Then, the participant was instructed to follow
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the specified color with the laser with open eyes,
and after 5 seconds, the participant was
instructed to find the center point and the
specified color with closed eyes. The content of
the oculomotor exercise program was performed
through different positions. Saccadic eye
movements and gaze stabilization exercises
were followed in supine lying, supported sitting,
unsupported sitting, and sitting on soft floor,
while head-eye coordination and head
repositioning exercises in 4 stages. Individual-
specific factors were also taken into
consideration during progression follow-up.

Saccadic eye movements, gaze stabilization
and head-eye coordination exercises were
performed with 10 repetitions. The participant
was asked to find a different angle (color) in the
head repositioning exercise. Prior to the
exercise, the participant was informed and the
desired movement was demonstrated by the
physiotherapist. The exercises were terminated
in case of any complaints such as nausea and
dizziness developed during the exercises.

Statistical analysis

Statistical Package for Social Sciences 24 for
Windows (SPSS Inc., Chicago, IL, USA) software
was used. Frequency tables were used for
general information of participants and shown
as number of people (N) and percentage (%). The
values of quantitative variables by groups were
mean (X) and standard deviation (SD) values.
Kolmogorov-Smirnov and Shapiro-Wilks tests
were applied to the data set to determine the
statistical analysis method to be used in the
evaluation of the hypotheses for the comparison
of the quantitative variables examined in the
study according to the groups, and the normality
of the data and the homogeneity of the variances
were investigated by  Levene's  Test.
Independent Student t Test and Mann-Whitney
U Test were used for parametric assumption
and non-parametric assumption analyses
respectively. Wilcoxon Test was applied to
compare the values between the groups before
and after treatment. Analysis of categorized
variables was done with Fisher exact test. The
results were considered statistically significant
for p<0.05 in the analysis.

RESULTS

Sociodemographic characteristics of the
participants are given in Table 1. No difference

was found between the groups in terms of the
relevant variables (p>0.05) given under Table 1.

Pain intensity during rest and activity were
similar between the groups before treatment
(p>0.05). After the treatment, there was a
difference in the intensity of pain during activity
(p<0.05) as shown in Table 2.

The flexion, right and left lateral flexion
and rotation range of motion values of the
groups were different before the treatment
(p<0.05). After the treatment, there was a
difference between the groups in terms of right
and left lateral flexion and left rotation range of
motion values (p<0.05). Pursuant to Table 2, a
significant increase was observed in range of
motion values in all directions after treatment in
both groups (p<0.05).

In both groups, a significant increase in the
activation of deep cervical flexor muscles and
function was observed after treatment (p<0.05).
A significant difference was obtained in the
activation  score between the  groups.
Accordingly, after 8 weeks of treatment,
activation of deep cervical flexor muscles of the
patients in the CF+OE group was higher than
the patients in the CF group as shown in Table
3.

The difference was generated by
subtracting the post-treatment value from the
pretreatment value. With regard to the
analyses, a significant decrease was obtained in
the pain intensity of the two groups at rest and
during activity (p<0.05). The reduction was
similar between the groups (p>0.05) as reflected
in Table 4.

Where the groups were compared, flexion,
right and left rotation range of motion values
were found to be statistically different between
CF+OE and CF group (p<0.05). According to
Table 4, flexion, right and left rotation range of
motion values showed a significant increase in
favor of CF+OE group compared to CF group.

There was a difference between the groups
in terms of activation score before and after
treatment (p<0.05), however after treatment
Neck Disability Index results, which were given
under Table 4, were similar (p>0.05).

The change in the score of the Neck
Disability Index was found to be different
between the groups (p<0.05). Therefore, the
function of the patients in the CF+OE group
increased more than the patients in the CF
group as concluded in Table 4.
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DISCUSSION

This study aimed to investigate the effects
of oculomotor exercises applied in combination
with a classical physiotherapy program on pain
intensity, range of motion, activation of deep
cervical flexor muscles and function in
participants with chronic neck pain, evaluate
the superiority of the treatment groups over
each other, and provide information to the
literature about the dosage and intensity of the
exercises.

Prior to the study, a stratified
randomization was performed to ensure a
homogeneous distribution between the groups
and to prevent differences in demographic
characteristics from affecting the study results.
Equal numbers of men and women and
participants with similar mean ages were
included in the groups. At the end of the study,
a significant reduction in the intensity of neck
pain at rest and in activity was obtained in both
groups, and this reduction was similar in both
groups. When the results were examined in
terms of range of motion, a significant increase
was observed in the range of motion values in all
directions after treatment in both groups. The
difference between the groups was found in
favor of the oculomotor exercise group. In both
groups, a significant increase was observed in
the strength of the deep cervical flexor muscles
of the participants after treatment. After 8
weeks of treatment, the activation of the deep
cervical flexor muscles of the participants in the
CF+OE group was found to be higher than the
participants in the CF group. An increase was
obtained in the function of both groups
evaluated by the Neck Disability Index. After
the treatment, it was determined that the
function of the participants in the CF+OE group
increased more than the participants in the CF
group.

Studies have shown the effects of various
types of exercise approaches such as
strengthening, stretching, endurance and motor
control exercises in the treatment of chronic
neck pain.?526 However, in recent years, it has
been recommended to create more progressive
exercise programs that include stabilization and
proprioceptive exercises for the muscles around
the neck and scapula. To the best of our
knowledge, there are limited studies on this
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subject in the literature.

Revel, Andre and Minguet that we used for
the foundation of our study exercise protocol,
compared the oculomotor exercise program with
conservative treatment and reported that
oculomotor exercises were more effective in
reducing pain intensity.? In our study, it was
observed that oculomotor exercises and
approaches applied within the scope of classical
physiotherapy had similar effects on pain
intensity.

Pain intensity decreased in both groups due
to oculomotor exercises decreasing superficial
muscle tension through changes in suboccipital
muscle spindle activity, stretching exercises
included in classical exercises decreasing
increased muscle tension and balancing the
strength 1inequality by increasing muscle
strength. At the same time, conventional TENS,
hot pack and classical massage were applied to
both groups as part of the classical
physiotherapy program. This result provides
further evidence that classical physiotherapy
and an oculomotor exercise approach in addition
to classical physiotherapy can lead to
improvement of clinical symptoms in patients
with cervical pain in the treatment of chronic
neck pain. It is considered that the key point is
to establish correct posture awareness through
regular performance and follow-up of exercises
that promote correct posture for the cervical
region.

In participants with chronic neck pain, an
increased muscle tone in muscles such as the
upper trapezius, levator scapula and
semispinalis and associated muscle pain may
limit cervical ROM in all directions (flexion,
extension, lateral flexion and rotation).2?
Reduced range of motion is a common problem
in people with neck pain. In consideration of our
study, the normal ROM measurement values of
the cervical region were taken into
consideration the values determined by
Peterson and Bergmann.* Hence, it was
observed that participants in both groups had
limitation in active joint movements in all
directions before the treatment. In the post-
treatment evaluation, while the mean values of
intra-group ROM increased significantly in both
groups the highest increase was observed in the
oculomotor exercise group. In particular, the
increase in rotation movements was greater in
the oculomotor exercise group compared to the
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Table 1. Comparison of sociodemographic and clinical characteristics of the participants.

CF+OE CF
X+SD X+SD p
Age (years) 42.9+7.2 43.8+8.3 0.71
Height length (cm) 1.7+0.1 1.7+0.1 0.66
Body weight (kg) 77.7£14.9 72.9+14.1 0.27
Body mass index (kg/m )2 27.0x4.4 25.5+3.1 0.35
n (%) n (%)
Gender (Female/Male) 12/12 (50/50) 12/12 (50/50) 1.00
Profession
Officer 10 (42) 12 (50)
Self Employed 10 (42) 11 (46) 0.36
Teacher 4(16) 1(4)
X+SD X+SD
Total working time (years) 18.2+9.0 20.949.2 0.33
Duration of neck pain (months) 102.3+£105.7 113.11+89.4 0.48
CF+OE: Classical physiotherapy + Oculomotor exercises. CF: Classical physiotherapy.
Table 2. Comparisons of neck pain intensity and range of motion values before and after treatment.
CF+OE CF
X+SD X+SD p
Pain intensity (cm)
Before treatment At rest 5.8+1.4 5.6x1.5 0.61
In activity 6.7+2.3 7.1+1.8 0.55
After treatment At rest 1.1+1.2 1.4+1.2 0.35
In activity 1.2+1.4 2.2+1.5 0.02"
Range of motion (°)
Before treatment Flexion 37.849.8 44.5+9.5 0.03"
Extension 57.5+14.2 58.6+8.9 0.88
Lateral flexion - right 33.9+8.6 39.1+7.3 0.03"
Lateral flexion - left 37.015.6 42.3+8.3 0.01"
Rotation- right 65.1+17.8 78.2+8.7 0.01"
Rotation - left 69.3£15.1 78.2+11.6 0.03"
After treatment Flexion 50.9+8.3 50.8+7.7 0.97
Extension 64.4+9.0 68.7+4.6 0.06
Lateral flexion - right 46.0+4.3 48.6+4.8 0.02"
Lateral flexion - left 45.8+4.1 50.61+4.6 0.04"
Rotation- right 81.5+10.9 87.1+4.7 0.09
Rotation - left 82.219.1 87.9+3.7 0.02

* p<0.05. CF+OE: Classical physiotherapy + Oculomotor exercises. CF: Classical physiotherapy.
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Table 3. Intergroup comparison of activation score and neck disability index scores before and after treatment.

CF+OE CF
X+SD X+SD p
Activation score (mmHg)
Before treatment 2.7+1.3 3.7t1.4 0.02"
After treatment 6.4+1.7 4.8+1.3 0.04"
Neck Disability Index (score)
Before treatment 15.0£7.0 12.8+4.4 0.18
After treatment 2.7+2.6 4.2+2.9 0.05

* p<0.05. CF+OE: Classical physiotherapy + Oculomotor exercises. CF: Classical physiotherapy.

Table 4. Comparison of pain intensity, cervical range of motion, activation score, and neck disability index scores differences before
and after treatment.

CF+OE CF
X+SD X+SD
Pain intensity (cm)
At Rest -4.6+1.8 a -4.2+1.3 a 0.11
In Activity -5.5+2.0 a -4.9+2.0 a 0.38
Range of motion (°)
Flexion 13.1+£10.0 a 6.315.9 a 0.01*
Extension 7.0+8.4 a 10.1+8.0 a 0.20
Lateral flexion - right 12.0£7.0 a 9.5+6.2 a 0.17
Lateral flexion - left 8.9+6.0 a 8.3+7.1 a 0.48
Rotation- right 16.5+£11.2 a 8.918.9 a 0.01"
Rotation - left 12.8+7.8 a 9.7+11.2 a 0.04*
Activation score (mmHg) 3.8+£1.5 a 1.1+1.0 a 0.01*
Neck Disability Index (score) -12.3+6.3 a -8.6+4.0 a 0.02*

* p<0.05. a: p<0.05, before and after treatment. CF+OE: Classical physiotherapy + Oculomotor exercises. CF: Classical physiotherapy.

classical physiotherapy group only. We think
that this may be due to the fact that oculomotor
exercises are performed more in the horizontal
plane. This result is consistent with the results
of Revel, Andre and Minguet.3

Passive applications such as TENS, hot
pack, classical massage applied to both groups
provided a relaxation effect on the muscles,
which resulted in a decrease in pain intensity
and reduced movement limitations by
facilitating joint movement. In addition to
passive applications, the effect mechanisms of
exercise on pain are known. Exercises reduce
muscle spasm by elongating tense muscles and

improve postural control. As a result, an
increase in ROM occurs. In a study comparing
the effects of standard procedure and stretching
exercises in addition to standard procedures on
range of motion in participants with non-specific
mechanical neck pain, 8 weeks of treatment was
applied, active cervical range of motion exercises
and passive cervical mobilization were applied
to the standard procedure group, while the other
group was given stretching exercises to the
anterior, middle and posterior scalene muscles,
upper trapezius, pectoralis minor and
interspinous muscles. Pursuant to study
outputs, it is shown that adding stretching to
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standard procedures may be more effective than
the standard procedure alone in improving
cervical extension, right rotation and lateral
flexion active range of motion.

In 2020, 44 participants were included in a

randomized clinical trial comparing the
effectiveness of head-eye proprioception
exercises with multimodal physiotherapy

approaches in patients with chronic neck pain.
Both groups in the study received multimodal
physiotherapy (TENS, classical massage and
warm application) and the other group received
head-eye proprioception exercises in addition.
At the end of the study, the increase in joint
space was found to be statistically significant in
favor of the head-eye proprioception exercise
group for all evaluated directions. Cervical
proprioceptive exercises have been shown to
provide a good coordination between cervical
superficial and deep muscle activity and to
improve the pain threshold in the upper
trapezius, levator scapula and splenius capitis
as effective mechanisms to increase cervical
range of motion.28

According to the study data and the results
of clinical efficacy, the positive effects of both
groups on the range of motion after the
treatment show that classical methods and
oculomotor exercises with classical methods can
be preferred in participants with chronic neck
pain in the clinic. However, the improvement in
rotational joint movements was found to be
higher in the oculomotor exercise group
compared to the other groups. This result can be
explained by the fact that the oculomotor
exercise protocol includes more rotational
movements of the head and eyes than the other
exercise groups. As a clinical reflection of this
result, the oculomotor exercises that we have
developed may be preferred if the rotational
limitations occur.

It is known that the deep cervical flexor
muscles play an important role in the support of
cervical lordosis. M. longus colli, which belongs
to the deep cervical flexor muscle group, is the
most important muscle involved in segmental
stabilization due to its dense proprioceptors and
its close relationship with the cervical
vertebrae.2?® There are studies showing that
deep cervical flexor muscle activation is
decreased in participants with neck pain.!430
Therefore, functional restoration of the deep
cervical flexors is clinically important in the

treatment of neck pain.3!

In studies comparing asymptomatic
participants aged 18-68 years with participants
with neck pain due to different causes, the mean
activation score of asymptomatic participants
was 7.6+2.1.15 The pre-treatment activation
score values of the participants included in our
study were below the averages reported in
asymptomatic participants.

At the end of 8-week exercise training, a
significant increase in activation score was
obtained in both groups, and this increase was
in favor of the oculomotor exercise group.
During oculomotor exercises, deep muscles are
activated respectively. However, stretching and
strengthening exercises applied within the
scope of classical physiotherapy are not based on
stabilization. Therefore, oculomotor exercises
added to classical physiotherapy had a greater
effect and led to a greater improvement in deep
cervical flexor muscle strength. We think that
the addition of oculomotor exercises to the
rehabilitation program will be useful in creating
more effective and permanent effects for
postural alignment in patients with chronic
neck pain.

The relationship between neck pain and
functional disability has been shown by
studies.32 In our study, significant
improvements in cervical function were found in
both groups after treatment. When oculomotor
exercises were compared with the classical
physiotherapy group, it was observed that more
improvement was obtained in the oculomotor
exercise group.

In a study comparing  cervical
proprioception exercises with craniocervical
flexion exercises, it was concluded that both
groups had similar effects in reducing the loss of
function related to the cervical region.32 In a
study comparing cervical proprioception
exercises with medical treatment, it was
reported that the cervical proprioception group
had a greater effect on functional improvement.?
Again, in a study examining the effect of cervical
proprioception exercises on functional disability,
it was randomized that eye-head-neck
coordination exercises may help to reduce
functional disability in participants with chronic
neck pain.8 A study conducted in 2018 with 64
participants with chronic neck pain. TENS
current was applied to these participants with
ultrasound and significant improvements were
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obtained in Neck Disability Index scores. They
reported that the classical physiotherapy
approaches  applied reduced functional
disability.33 These results support the effects of
only the -classical physiotherapy group on
function.

In studies conducted in participants with
cervical disorders, loss of strength and
decreased endurance in deep cervical flexors
have been reported as the cause of neck pain.30
It has been reported that the decrease in muscle
tension caused by neck pain is an important
factor to improve postural control. This may lead
to normalization of proprioceptive information
in the muscles in the cervical region and may
reduce sensory incompatibility, but further
studies on this subject are needed. Our study
was designed to support these
recommendations.

Effective results can be obtained in patients
with chronic neck pain with oculomotor
exercises and classical physiotherapy program,
which is applied 3 days a week for a total of 8
weeks and whose exercise intensity progresses
progressively.

With oculomotor exercises, more
improvement was obtained in the ability of
patients to perform daily tasks related to neck
pain. This functional improvement may be due
to the fact that neck and eye movements
included in oculomotor exercises are used more
in daily life. Moreover, a greater increase in neck
joint movements in the oculomotor exercise
group supports this view.

Limitations

This study does not evaluate the mid- and
long-term follow-up results of two different
treatment program. Mid- and long-term results
may provide clinicians and researchers with a
higher level of outcome about the duration of
treatment efficacy.

Conclusion
Within the perspective of this study,
oculomotor exercises and classical

physiotherapy alone were found to be effective
in improving clinical symptoms in patients with
cervical pain. positive effects on range of motion
were obtained after treatment in both treatment
groups. It was concluded that oculomotor
exercises can be preferred in patients with
significant movement limitations in the
rotational direction due to the additional
contributions provided by oculomotor exercises,
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since they include head and eye rotational
movements, and oculomotor exercises with
proprioceptive training content that increase
the activation of deep muscles should be
included in the treatment plan of participants
with chronic neck pain. Since neck and eye
movements are frequently used in daily life
activities and oculomotor exercises are based on
this content, we believe that it would be useful
to use them to obtain more effective results on
function in patients with chronic neck pain.
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ORIGINAL ARTICLE

Investigation of gait symmetry, cervical joint position
sense, cervical range of motion and functional disability in

individuals with chronic idiopathic neck pain

Kronik idiopatik boyun agnii bireylerde yiirdyiis simetrisi, servikal eklem pozisyon hissi, servikal hareket

acikligr ve fonksiyonel yeti yitiminin arastirnimasi
Hatice AYAN!2 Bilge KARA3, Resat Serhat ERBAYRAKTAR#

Abstract Purpose: Gait asymmetry has not been adequately clarified in Chronic Idiopathic Neck Pain (CINP). Cervical position sense is

0z

important to maintain gait function. However, the association between gait symmetry and cervical position sense is unknown. The
first aim is to evaluate gait symmetry, cervical joint position error (JPE), cewical range of motion (ROM), and functionality in
persons with CINP and compare them with healthy controls (HC). The second aim is to investigate the relationship between gait
symmetry and cervical JPE, ROM, and functional disability in CINP.

Methods: 35 persons with CINP (27 females, eight males, mean age 25.48 + 8.69 years) and 34 HC (25 females, nine males,
mean age 25.76+7.96 years) were included. Gait symmetry was assessed with a wearable sensor gait device. Cervical JPE and
ROM were evaluated with the Cervical Range of Motion (CROM) device. Neck Disability Index (NDI) was used for functional
disability.

Results: Persons with CINP had significantly worse gait symmetry, cervical JPE, and lower cervical range of motion in all directions
(p<0.01). In the CINP group, gait symmetry had significant, negative weak and moderate correlations with the cervical JPE (flexion,
extension, right lateral flexion, r=-0.387, -0.459, -0.443, p<0.05) and NDI (r=-0.493, p<0.05).

Conclusion: This study showed that gait symmetry, cervical position sense, and range of motion were negatively affected in
individuals with CINP compared to the healthy controls, and that the decrease in gait symmetry was associated with the increase
in cervical joint position error and functional disability. Improving cervical position sense may be effective in increasing gait
symmetry in persons with chronic idiopathic neck pain.

Keywords: Neck pain, Gait, Position sense.

Amag: Kronik idiopatik boyun agnsinda (KIBA) yiriyiis asimetrisi yeterince aydinlatimarmistir. Yiiriyis fonksiyonunun
siirdiiriilmesinde servikal pozisyon duyusu dnemlidir. Ancak KIBA'da yiiriiyiis simetrisi ile servikal pozisyon duyusu arasindaki
iliski bilinmemektedir. Calismamizin ilk amact KIBA'll bireylerde yiiriiyis simetrisini, eklem pozisyon hatasini (JPE), servikal
hareket acikligini (ROM) ve fonksivonel yeti yitimini degerlendirmek ve bunlan saglikli kontrollerle (HC) karsilastirmakty. fkinci
amacimiz ise KIBA'l bireylerde yiiriiyiis simetrisi ile servikal JPE, ROM ve fonksiyonel yeti yitimi arasindaki iliskiyi arastirmakti.
Yantem: 35 KIBA'll birey (27 kadin, 8 erkek, ortalama yas 25,48 + 8,69 yil) ve 34 HC (25 kadin, 9 erkek, ortalama yas 25,76 +
7,96 yil) calismaya dahil edildy. Yiirime simetrisi, giyilebilir sensorlii yiriyis cihazi ile degerlendirildi. Servikal pozisyon hissi ve
ROM, Servikal Hareket Acikiigr (CROM) cihazi ile degerlendirildi. Fonksiyonel yeti yitimi icin Boyun Oziirliiliik Indeksi (BOJ)
kullanild).

Bulgular: KIBA'll bireylerde anlamii derecede daha kétii yiiriiyiis simetrisi, daha kotii servikal JPE ve tiim yénlerde daha az servikal
hareket acikligr varar (p<0.01). CINP grubunda yiriyis simetrisi, servikal JPE (fleksiyon, ekstansiyon, sag lateral fleksiyon, r=-
0,387, -0,459, -0,443, p<0,05) ve BO/ (r=-0,493, p<0,05) ile anlami, zayifve orta diizeyde negatif korelasyona sahipti.

Sonug: Bu calisma, KIBAll bireylerde, yiiriiyiis simetrisinin, servikal pozisyon hissinin ve eklem hareket acikligimin, sagikii
bireylere gore olumsuz yonde etkilendigini, yiriyis simetrisindeki azalmanin, servikal eklem pozisyon hatasindaki ve fonksiyonel
yeti yitimindeki artisla iliskili oldugunu gosterdi. Kronik idyopatik boyun agnsi olan bireylerde servikal pozisyon hissinin
fyilestiriimesi, yiriyis simetrisinin arttinlmasinda etkili olabilir.

Anahtar kelimeler: Boyun agnsi, Yiiriyiis, Pozisyon hissi.
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INTRODUCTION

Chronic neck pain, one of the most common
musculoskeletal problems in society, causes
negative effects on individuals' disability,
quality of life, work efficiency and health
expenditures.! Chronic idiopathic neck pain is
defined as cervical pain that is not due to any
neurological, orthopedic or systemic origin and
persists for more than three months.! The basic
mechanism that causes chronic idiopathic neck
pain is still unknown. Still, a sedentary lifestyle,
working conditions, postural disorders, changes
in muscle control and psychosocial conditions
are stated to be risk factors.? Recent studies
have shown that chronic neck pain increases
among young adults due to inappropriate use of
screen-related devices.?

Gait is an important determinant of
functional level and quality of life.# In recent
years, gait-related functional impairments have
been reported in people with chronic idiopathic
neck pain (CINP).5 They have gait disturbances
compared to healthy individuals, such as slower
walking speed, smaller stride length, and
greater alteration during dual-task.6? Gait
consists of cyclic movements of the lower
extremities, and the symmetry of these
movements is very important for an efficient
gait.8 However, there are not enough studies on
whether gait asymmetry exist in persons with
CINP. In the literature, gait symmetry was
defined as perfect harmony between movements
of lower extremities. It was stated that the term
'gait symmetry' can be used when there is no
statistical difference in the parameters
measured bilaterally.8

Joint position sense is an important
component of proprioception. It provides the
ability to sense and reproduce a predetermined
position or range of motion. The error that
occurs when producing predetermined motion is
defined as joint position error (JPE).9

Cervical proprioception contributes to the
adjustment of the position of the head and neck
in space through the complex interaction
between afferent and efferent lines. Afferent
information from the cervical proprioception is
also combined with head movement information
from the visual and vestibular systems,10
related to locomotor function. Previous studies
showed that impairments in proprioceptive
information obtained from the cervical region
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may negatively affect sensory-motor integration
in patients with CINP.!!

Awareness of the body segments in space is
essential for eliciting quality motor movement.!2
Therefore, the deterioration in the cervical joint
position sense may cause damage to the
feedback information received from neck region,
which is a key area for positioning the head and
gaze. In addition, if awareness of the position
and movement of body segments is decreased
during walking, the joints and body may not be
prepared for movement effectively.13

Therefore, impaired cervical proprioception
may negatively affect gait function and gait
symmetry in individuals with neck pain.
However, the association between gait
symmetry and cervical proprioception in CINP
is unknown.

It has Dbeen reported that cervical
proprioception may be affected by factors such
as muscle strength, joint range of motion,
deterioration in the length-tension relationship
of the muscles, muscle fatigue, and spinal
degeneration due to age.l4 Therefore, evaluating
these factors, which may also be effective in gait
symmetry, is important for determining the
necessary rehabilitation strategies.

This study aims to investigate the
relationship of gait symmetry with cervical joint
position error, cervical range of motion and
functional disability in individuals with CINP
and compare them with healthy individuals.

METHODS

The study was conducted in Dokuz Eylul
University Faculty of Physical Therapy and
Rehabilitation between November 2019
February 2020.

Participants

The study included 35 persons with CINP
(27 females, 8 males, mean age 25.48 + 8.69
years) and 34 healthy controls (25 females, 9
males, mean age 25.76 = 7.96 years). Sample
size was calculated as 34 persons for each group
according to the effect size = 0.80, power = 0. 90,
alpha error value = 0 .05 with G* Power
software (version 3.1.9.4, Diisseldorf University,
Germany) based on the similar studies
investigating gait parameters in persons with
chronic neck pain.6!5 Demographic information
was obtained from all participants. Inclusion
criteria for individuals with CINP were
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diagnosis of idiopathic neck pain for at least 3
months and an NDI score of at least 5 out of 50.
Individuals who had congenital cervical
anomalies, structural scoliosis, vertebrobasilar
artery insufficiency, thoracic outlet syndrome,
trauma, surgery, orthopedic, rheumatic,
neurological or vestibular disease and received
physiotherapy and medication except simple
analgesics related to neck pain in the last 6
months were excluded from the study.

Measurements

Gait Symmetry

Gait symmetry was evaluated with BTS G-
Walk (BTS Bioengineering S.p.A., Garbagnate
Milanese, Italy), a portable sensor device with
Bluetooth®3.0 connection (G-Studio®software).
The device provides real-time data transfer in
determining gait symmetry and allows the
patient to move freely without laboratory
conditions with its wireless sensor feature. It is
a valid and reliable method for measuring gait
parameters and gait symmetry.1617 It is placed
at the L5 level with its elastic belt. The device
compares the right and left spatiotemporal
parameters of gait and the movements of the
pelvis to measure gait symmetry (Figure 1). This
device acquired data based on the participant's
height, weight, and foot size.

Cervical Proprioception (Joint Position
Error)

Joint position error (JPE) was assessed for
cervical proprioceptive ability. The cervical JPE
(flexion, extension, lateral flexion, rotation) was
evaluated with an easy-to-use device (Cervical
Range of Motion; CROM) containing 3 head-
mounted inclinometers.

For the assessment of JPE, participants
were asked to sit upright and comfortably in a
chair and look ahead. They sat on the chair with
their hips and knees at 90 degrees, feet flat on
the ground, and their hands on their legs. The
CROM inclinometer apparatus was placed on
the head, and a magnetic collar of the CROM
device was placed on the shoulders to consider
any trunk rotation. Participants closed their
eyes throughout the test. First, three teaching
tests were performed. The head was turned
passively towards the one side as slowly as 65%
of the maximum range of motion and held for 3
seconds for teaching test. The subjects were
asked to remember this position as the target
point, and the head was returned to the neutral
position passively. After that, the participant

was asked to move his head to that target point.
The absolute angular difference between the
endpoint and the target point was recorded as
the Joint Position Error, and the test was
repeated 3 times (Figure 2). The average was
taken as the score. The JPE assessments were
performed for cervical flexion, extension, right-
left lateral flexion and right-left rotation. The
reliability of this test in 6 directions has been
proven.!8

Cervical Range of Motion

The cervical range of motion (flexion,
extension, lateral flexion, rotation) was
evaluated in all directions. Evaluation of the
range of motion was also performed with the 3
head-mounted inclinometers CROM device.!8
Participants were asked to sit with their hips
and knees at 90 degrees with their feet flat on
the ground. The hands were held in a resting
position on the legs. Participants were asked to
perform the cervical movement slowly, and
verbal warnings were used to prevent shifts in
other directions while performing the
movement. Flexion-extension, right-left rotation
and lateral neck flexion were measured, and the
results were recorded. There was a 5-10 second
rest period between measurements. The validity
of this device in measuring the range of motion
has been demonstrated.?

Neck Disability Index

Neck Disability Index (NDI) is a 10-item
self-rated scale used to evaluate the functional
impact associated with neck pain during
activities of daily living.20 The minimum and
maximum scores obtained from NDI are 0 and
50, respectively (0=no disability, 50=maximum
functional disability). Individuals with chronic
neck pain who have a disability of 5 or more,
according to NDI, were included in the study.
Turkish version of NDI has wvalidity and
reliability.2!

Test Procedure

During the measurements, the participants
were asked to wear comfortable clothes. To
assess gait symmetry, individuals wore
standard type, flat-soled, normal ankle height,
lace-up sneakers. They walked a 10-meter away
and turned back to the starting point with
straight heads at the usual walking speed. A
trial gait symmetry measurement was
performed before the assessment. Cervical
range of motion and proprioception were
evaluated in a sitting position in a standard
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Figure 1. Gait symmetry assessment with G-Walk Sensor
device.

Figure 2. Cervical joint position error assessment with CROM
device.
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chair. The tests were done randomly, with a 5-
minute rest period between each test.

Statistical analysis

The SPSS Statistics for Windows (version
21.0; SPSS Inc., Chicago, USA) was used to
analyse the data. Normal distribution of the
data was examined with the Shapiro-Wilk test.
Gait symmetry, range of motion, JPE and NDI
data were not normally distributed. So Mann-
Whitney U test was used to compare two groups,
and correlation between the variables was
examined using Spearman’s correlation
coefficient. The statistical significance level was
p<0.05.

Correlation coefficients was interpreted as
(0.00-0.10) negligible; (0.10-0.39) weak; (0.40-
0.69) moderate; (0.70-0.89) strong and (0.90-
1.00) very strong correlation.2?

RESULTS

There was no significant difference between
the CINP group and the HC in terms of
demographic data (sex, age, height, weight)
(Table 1).

Persons with CINP had significantly worse
gait symmetry than HC (p<0.001). There were
significant differences between the CINP and
HC in all cervical JPE directions and cervical
range of motion (p<0.01). In the CINP group,
gait symmetry had weak and moderate
correlations with the cervical JPE (flexion,
extension, right lateral flexion, r=-0.387, -0.459,
-0.443, p<0.05) and NDI (r=-0.493, p<0.05).
There was no significant correlation between
gait symmetry and cervical ROM except right
lateral flexion (r=-0.355, p<0.05). No significant
correlation was found between JPE, cervical
ROM and NDI (p>0.05).

DISCUSSION

This study showed that persons with CINP
had significantly worse gait symmetry,
decreased cervical proprioception, and cervical
joint limitation compared to the healthy
controls. It has also been demonstrated in the
current study that gait symmetry was related to
cervical JPE (flexion, extension, right lateral
flexion), ROM of right lateral flexion and
functional disability in CINP.

The literature states that the spatio- temporal
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gait parameters differ between persons with and
without neck pain significantly, and negative
differences occur in walking speed, stride length
and stride width,%1523 in persons with chronic
neck pain. Uthaikhup et al. examined the effects
of head movement and walking speed on gait
parameters in CINP, and reported gait
disturbances during walking with head
movements and walking at maximum speed in
CINP, and they concluded that the observed gait
disturbances might be a strategy to compensate
for gait instability resulting from cervical

Table 1. Characteristics of the Groups.

proprioceptive deficits.® In a previous study, Lee
et al. also showed that symmetry in hip
movements was worse in CINP than in healthy
controls.  Similarly, in another study,
individuals with CINP had different gait
pattern than healthy controls under different
walking speed conditions.’> But in these
previous studies, gait symmetry did not
investigate. Our study, showed that gait
symmetry was worse in the CINP than in the
healthy controls under normal walking speed
condition.

CINP Group (N=35)

Healthy Controls (N=34)

MeantSD MeanxSD p
Gender (female/male), n 27/8 25/9 0.7282
Age (years) 25.48+8.69 25.76+7.96 0.8900
Height (cm) 168.68+10.23 168.20+8.26 0.831b
Body weight (kg) 65.02+12.98 61.88+10.88 0.280°
Body mass Index 22.80+3.86 21.75+2.41 0.178°
Neck Disability Index 14.08+4.46 - -
Pain duration (month) 33.94+22.00 - -

CINP: Chronic Idiopathic Neck Pain. HC: Healthy Controls.

Table 2. Comparison of gait symmetry, joint position error, and range of motion.

CINP Group (N=35)

Healthy Controls (N=34)

Median (interquartile range)

Median (interquartile range) p

Gait symmetry (%) 94.90 (93.30-96.10) 97.60 (97.00-98.00) <0.001

Joint position error (°)
Flexion 5.0(3.3-10.0) 1.0(0.0-3.0) <0.001
Extension 5.0 (4.0-8.0) 1.0(0.0-2.0) <0.001
Lateral flexion- Right 6.5(5.0-10.0) 1.5(0.0-3.0) <0.001
Lateral flexion-Left 7.0 (5.0-8.5) 1.25(0.0-3.0) <0.001
Rotation-Right 8.0(3.3-10.0) 1.5(0.0-2.0) <0.001
Rotation-Left 7.0(3.3-12.0) 1.75(0.0-2.25) <0.001

Range of motion (°)
Flexion 45 (40.0-50.0) 60 (50.0-70.0) <0.001
Extension 50 (40.0-60.0) 80 (70.0-90.0) <0.001
Lateral flexion- Right 40 (35.0-50.0) 53.5(50.0-60.0) <0.001
Lateral flexion-Left 40 (30.0-45.0) 52.5(50.0-60.0) <0.001
Rotation-Right 60 (50.0-70.0) 70 (70.0-80.0) <0.001
Rotation-Left 60 (50.0-60.0) 72 (70.0-80.0) <0.001

CINP: Chronic Idiopathic Neck Pain. HC: Healthy Controls.
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Table 3. Correlations between gait symmetry with joint position error, range of motion, and Neck Disability Index in the Chronic

Idiopathic Neck Pain Group.

Gait symmetry
rho p

Joint position error

Flexion -0.387* 0.022*

Extension -0.459* 0.006*

Lateral flexion- Right -0.443* 0.008*

Lateral flexion-Left -0.237 0.171

Rotation-Right -0.187 0.281

Rotation-Left -0.102 0.561
Range of motion

Flexion -0.081 0.643

Extension -0.053 0.762

Lateral flexion- Right -0.355* 0.036*

Lateral flexion-Left -0.175 0.314

Rotation-Right -0.265 0.125

Rotation-Left -0.284 0.098
Neck Disability Index -0.493* 0.003*

* p<0.05. rho: Spearman’s correlation coefficient.

Riskowski et al. examined the relationship
between proprioceptive sense and gait
kinematics. They stated that the proprioceptive
sense changes the rate of load on the joints and
is a factor that affects the gait of individuals.!3
When previous studies in the literature were
examined, Ozgéren et al. stated that the
deterioration in the joint position sense was
available in all cervical movements except left
lateral flexion in individuals with chronic neck
pain.2¢ In another study, Chen and Treleaven
reported that persons with neck pain had
significantly worse JPE in cervical rotation than
healthy controls.2 In  another study,
statistically significant JPE was found only in
flexion test movements in patients with non-
traumatic chronic neck pain. Still, no significant
difference was found in other directions
(rotation, extension, lateral flexion) compared to
healthy controls.26 For cervical joint position
errors in all directions, there are different
results that cervical JPE can discriminate
between individuals with and without neck
pain.2627 The reason for the differences in these
studies may be that they have different age and
disability levels for groups and different

evaluation methods. In addition, many studies
have small sample sizes. In our research, in
parallel with the literature,28 joint position error
was able to differentiate between individuals
with and without chronic idiopathic neck pain.
Similarly, a systematic review of eleven studies
concluded that JPE tests had a significant
intermediate effect estimate for the flexion,
extension, and rotation subgroups, such that
subjects with chronic neck pain had
significantly worse joint position sense than
healthy controls.12

Decreased range of motion is a common
problem seen in individuals with chronic neck
pain.?? Studies have shown that cervical joint
range of motion is reduced in individuals with
chronic neck pain.?4 In our study, in accordance
with the literature, the cervical range of motion
was more limited in individuals with neck pain
than in healthy individuals.30 However, there
was no significant relationship between range of
motion and gait symmetry, except for right
lateral flexion. This showed that gait
asymmetry was more associated with the
decrease in cervical joint position sense than the
cervical range of motion. Therefore, in addition
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to range of motion, which 1is frequently
evaluated in the clinic, considering, and
evaluating proprioceptive sense in individuals
with chronic neck pain may be useful in terms of
improving gait symmetry.

The maintenance of locomotion is achieved
by integrating sensory information from the
proprioceptive, visual, vestibular and
somatosensory systems.3! Proprioceptive input
from the cervical region can also induce
persistent influences on the self-perception of
motion and body schema. Cervical
proprioception also has a powerful effect on body
orientation during locomotion.3?2 In a study
examining the relationship between
proprioceptive input and gait, it was reported
that neck muscle vibration improved postural
control and walking speed in participants with
neck pain, and these results supported the
importance of cervical proprioceptive sense for
balance and gait.3! Therefore head position and
motor movement change due to deterioration in
cervical proprioception may lead to gait
asymmetry. In support of this view, the results
of our study support that the decrease in cervical
proprioceptive sense seen in individuals with
CINP negatively affects gait symmetry.

Functional status is adversely affected by
chronic neck pain. Symptoms related to neck
pain can negatively affect the individual's
abilities, such as concentration, sleep, lifting,
driving and leisure activities. It is thought that
structural changes in soft tissue and limitation
of movement in neck muscles may impair daily
functions.33

The level of disability is an important
parameter for both clinic perspective and public
health. Studies have shown that there is a
moderate or high correlation between neck pain
and functional disability.34 The deterioration in
functional status due to neck pain restricts daily
living activities and causes job loss.35 Simsek et
al. stated that neck awareness and pain
intensity are the main factors that determine
functional level in individuals with neck pain.34
In our study, the relationship between walking,
which is an important parameter for health
indicators, and the functional disability caused
by neck pain was examined. We evaluated gait
symmetry with a wearable sensor gait device as
an objective method, and we observed that
functional disability decreased in direct
proportion to the level of gait symmetry in

persons with CINP. Therefore, our results
suggest that determining rehabilitation
strategies to improve gait symmetry in
individuals with chronic idiopathic neck pain
may be effective in improving functional
disability.

Limitations

This study has some limitations. Firstly, the
individuals were young and middle-aged with
mild to moderate disability in our study. In
future studies, individuals with different age
and disability levels should be investigated. We
could also assess gait symmetry only at normal
gait speed at the usual pattern. Further studies
should examine the relationship between gait
symmetry and proprioception at different gait
patterns and speeds.

Conclusion

In conclusion, the results of this study
showed that gait symmetry, cervical joint
position sense and cervical range of motion were
negatively affected in individuals with CINP.
Gait symmetry should also be taken into
consideration when evaluating gait disorders in
chronic neck pain. Additionally, the results
showed that the decrease in gait symmetry was
associated with an increase in cervical joint
position error and functional disability.
Therefore, programs to evaluate and improve
cervical proprioceptive sense may be useful to
increase gait symmetry in individuals with
CINP. Determining proprioceptive sensory and
motor disorders and developing appropriate
rehabilitation approaches may be effective for
the progression of the disease with CINP.
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Karaciger sirozunda yorgunluk, kas kuvveti ve kas

oksijenasyonu iliskisi

Relationship between fatigue, muscle strength, and muscle oxygenation in liver cirriosis
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Abstract

Amag: Bu calismanin amaci, karaciger sirozu olan hastalarda yorgunluk siddeti, kas kuvveti ve kas oksijenasyonu arasindaki
iliskinin incelenmesiydi.

Yontem: Calismamiza, en az bir senedir karaciger sirozu tanisi ile takip edilen 35-75 yas araligindaki 25 karaciger sirozu hastasi
(12 K, 13 E) dahil edildi. Katiimcilann Model for End-Stage Liver Disease (MELD) ve Child-Pugh-Turcotte (CPT) skorlan
hesaplandi. Olgulann yorgunluk diizeyleri Yorgunluk Siddet Olcegi ile degerlendirildi. M. Quadriceps kuweti dijital el
dinamometresi ile dlciildii. Kas oksijenasyonu, Yakin Kizilotesi Spektroskopisi modeli kullanilarak degerlendirildi. Olgularin
istirahatte vastus medialis kasina sabitlenen monitor kas oksijenasyonu dl¢iimii icin kullanildi.

Bulgular: Olgulann MELD ve CPT skorlan ile yorgunluk siddeti, kas kuvveti ve oksijenasyonu arasinda bir iligki yoktu (p>0,05).
Karaciger sirozu hastalarinin yorgunluk siddetleri ile quadriceps kuvveti ve oksijenasyonu arasinda negatif yonde orta diizeyde
iliski bulundu (r=-0,429, p=0,032; r=-0,468, p=0,018).

Sonug: Karaciger sirozu hastalarinda hissedilen yorgunluk siddeti, kas kuwveti ve kas oksijenasyonu ile iligkilidir. Calismamizin
sonuclanna gore, daha yiiksek kas kuvveti ve kas oksijenasyonu, daha diisiik siddetli yorgunluga isaret etmektedir. Bu bulgular,
karaciger sirozu hastalarinda kas kuvvetini ve kas oksijenlenmesini artirmanin yorgunluk siddetini azaltabilecegini
gostermektedir. Diizenli fiziksel aktivite ve egzersiz programlarinin, bu popiilasyonda kas kuwveti ve oksijenlenmesini artirarak
yorgunluk iizerinde olumlu etkiler yapabilecegi ongoriilmektedir.

Anahtar kelimeler: Karaciger sirozu, Kas kuvveti, Yorgunluk.

Purpose: This study was aimed to investigate the relationship between fatigue severity, muscle strength, and muscle oxygenation
in patients with liver cirrhosis.

Methods: A total of 25 patients with liver cirhosis (12 female, 13 male) were included in our study. Patients aged 35-75 years
who have been followed with a diagnosis of liver cirhosis for at least one year were included in the study. The participants' Model
for End-Stage Liver Disease (MELD) and Child-Pugh-Turcotte (CPI) scores were calculated. The fatigue levels of the cases were
assessed using the Fatigue Severity Scale. M. Quadriceps femoris strength was measured with a digital hand dynamometer.
Muscle oxygenation was evaluated using the Near-Infrared Spectroscopy model. The monitor fixed to the vastus medialis muscle
at rest was used for muscle oxygenation measurement in the cases.

Results: There was no relationship between MELD and CPT scores and fatigue severity, muscle strength, and oxygenation
(p>0.05). A moderate negative correlation was found between fatigue severity and quadriceps muscle strength and oxygenation
in patients with liver cirrhosis (r=-0.429, p=0.032; r=-0.468, p=0.018).

Conclusion: The fatigue severity experienced in patients with liver cirhosis is related to muscle strength and muscle oxygenation.
According to the results of our study, higher muscle strength and muscle oxygenation indicate less severe fatigue. These findings
suggest that increasing muscle strength and muscle oxygenation may reduce fatigue severity in patients with liver cirrhosis.
Regular physical activity and exercise programs are predicted to have positive effects on reducing fatigue by increasing muscle
strength and oxygenation in this population.

Keywords: Liver cirhosis, Muscle strength, Fatigue.
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GIRIS

Karaciger  sirozu, hepatosit hasar
nedeniyle saghkl karaciger dokusunun fibroz
skar dokuyla yer degistirmesi ile karakterize,
karaciger fonksiyonlarinda ilerleyici bozukluga
ve portal hipertansiyona yol agan kronik ve
progresif bir hastalhiktir.! Hepatositlerde
azalma, yaygin fibrozis, rejeneratif nodiller,
bozulmus lobtiiler yap1 ve intrahepatik vaskiiler
santlar karaciger sirozunda siklikla goriilir.2

Viral hepatitler, alkolik olmayan yagh
karaciger hastaligi, Wilson hastaligi ve
otoimmiin karaciger hastaliklar1 basta olmak
tzere Dbircok nedene baghh olarak siroz
geligebilir. Sirozun klinik belirtileri, sirozun
evresine bagh olarak, kronik karaciger hastalig:
belirtisi olmayan asemptomatik bir hastadan
siddetli kas kaybi, asit ile konfiizyonu ve
ikterusu olan bir hastaya kadar genis bir
aralikta degisir.3

Sarkopeni ve malnltrisyon, yasam
kalitesini, egzersiz kapasitesini, enfeksiyon
sikligini, karaciger naklinin bagarisin1 ve
mortaliteyi etkileyen 6nemli belirteglerdendir.?
Kas dokusundaki mitokondri sayisinin ve
mitokondriyal oksidatif kapasitenin azalmasi
iskelet kasinin metabolizmasinda degisikliklere
neden olur. Bu degisiklikler, intrapulmoner
vazodilatasyonla birlikte alveolar perfiizyonu
arttiran, arteriyel deoksijenasyona yol acan gaz
degisimindeki azalmadan kaynaklanmaktadir.
Bu mekanizma, siroz hastalarinda maksimum
oksijen tiketiminin azalmasina ve iskelet
kaslarinda progresif zayifliga neden olarak
anaerobik metabolizmay1 erken tetikler.4

Kronik  karaciger sirozunda yasam
kalitesini ve fonksiyonel kapasiteyi etkileyen en
6nemli semptomlardan biri yorgunluktur.?
Sirozda yorgunlugun patogenezi tam olarak
aciklanamamakla Dbirlikte olast nedenlerin,
otonomik disfonksiyon, sedanter davranis,

hipotalamus-hipofiz  ekseni  disfonksiyonu,
inflamasyon ve degisen enerji
metabolizmasindan kaynaklandig:

distnulmektedir.6” Cok boyutlu bir semptom
olan yorgunlugun potansiyel biyobelirtecleri
fiziksel ve biligsel performans 6lgiim1, psikolojik
durum ve kanit degeri diigiik olsa da beynin
manyetik rezonans gériintiileme tekniklerinden
olusmaktadir.8 Karaciger sirozunda yorgunluk,
azalmig egzersiz kapasitesi ve artmis dispne ile

iligkilidir.® Buna ragmen karaciger sirozunda,
yorgunlugun olasi1 mekanizmalar1 ve kas
fonksiyonlar1 lzerindeki etkileri tam olarak
aciklanamamastir.

Sirozda siklikla goriulen sarkopeni, artan
mortalite 1ile iligkilidir ve kasin oksijen
kullanma kapasitesini azaltarak yorgunlugu
daha da kotilestirebilir.l0 Ilerlemis siroz
hastalarinda azalmis adenozin trifosfat (ATP)
sentezi ile karakterize edilen, iskelet kaslarinda
mitokondriyal disfonksiyon tanimlanmis olup,
bu durum Dbozulmus oksijen kullaniminin

yorgunluk uzerindeki etkisini
vurgulamaktadir.4

Literatiirde, karaciger sirozunda
yorgunlugun kas kuvveti ile 1iligkisini

degerlendiren ¢caligmalar yetersizdir ve bu hasta

grubunda kas oksijenasyonunun
degerlendirildigi bir calismaya
rastlanmilmamaistir. Yorgunlukla iligkili
faktorleri incelemek ve bu hastalarda

yorgunlugu azaltma hedefine yonelik etkili
tedaviler gelistirmek icin bu alanda daha fazla
calismaya ihtiya¢ duyulmaktadir. Bu nedenle,
calismamizin amaci; Kkaraciger sirozu olan
hastalarda yorgunluk siddeti ile kas kuvveti ve
kas oksijenasyonu iligkisinin belirlenmesiydi.

YONTEM

Calismaya, Hacettepe Universitesi Ic
Hastaliklarni Anabilim Dali, Gastroenteroloji
Bilim Dali’nda, en az bir senedir karaciger
sirozu tanisi ile takip edilen ve/veya karaciger
nakli bekleme listesinde olan, 35-75 yas
araligindaki gonilli hastalar dahil edildi.
Gastroozafagial varisleri olan hastalar igin
birincil profilaktik tedavi aliyor olmak diger bir
dahil edilme kriteridir. Karaciger ve/veya diger
organ transplantasyonu cerrahisi gecirmis
olmak, Dbeta-bloker kullanilmayan buytik
gastrointestinal varislere sahip olmak, kalici
hepatik ensefelopati, %60 1n altinda ejeksiyon
fraksiyonu ve/veya pozitif stres testi (>1 mm ST
segment depresyonu), hepatoselliiler karsinom,

kontrol altinda olmayan pulmoner
hipertansiyon ve calisma sonuclarini
etkileyecek  ortopedik  ve/veya  norolojik

problemler ¢alismadan hari¢ tutulma kriterleri
olarak belirlendi. Tim olgular sézel ve yazili
olarak bilgilendirilmig, aydinlatilmis onam
formunu imzalamiglardir.
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Demografik 6zellikler

Katihmcilarin  demografik bilgileri, yas,
boy, viicut agirhigi, beden kiitle indeksi (BKI) ve
karaciger hastaliginin siddetini gésteren Model
for End-Stage Liver Disease (MELD) ve Child-
Pugh-Turcotte (CPT) skorlar1 kaydedildi.!.12
MELD skoru, serum bilirubin, serum kreatinin
ve INR (International Normalized Ratio)
degerlerini kullanarak karaciger hastaliginin
siddetini degerlendiren bir skorlama sistemidir

ve karaciger transplantasyonu bekleme
listesinde hastalarin onceliklendirilmesi icin
yaygin  olarak  kullanilmaktadir. @ MELD

skorunun yiiksek olmasi, mortalite riskinin de
yiksek oldugunu gosterir.!3 CTP skoru, serum
bilirubin, serum albumin, protrombin zamani
(veya INR), asit ve hepatik ensefalopati
parametrelerini iceren bir skorlama sistemidir.
CTP skoru, MELD skoruna gére daha subjektif
olmasina ragmen, 6zellikle karaciger sirozu olan
hastalarda prognoz degerlendirmesinde uzun
yillardir kullanilmaktadir.14

Olgularin MELD ve CPT skorlar1 son iki
ayda verdikleri rutin kan tahlilleri sonuc¢larina
gore hesaplanmistir.

Yorgunluk degerlendirmesi

Yorgunluk, katilimcinin kendi
uygulayabildigi, dokuz maddeden olugan
Yorgunluk Siddet Olgegi (YSO) kullanilarak
degerlendirildi. Olgegin, Tiirkce gegerlilik ve
guvenilirligi 2007 yilinda Armutlu ve
arkadaslari tarafindan yapilmigtir.15
Hastalardan her ifade i¢in, ifadeye ne kadar
katilip katilmadiklarini gosteren 1’den T7ye
kadar bir say1 segmesi istendi. ”1 puan” kuvvetli
uyusmazhg, “7 puan” kuvvetli uyumu
gostermekteydi. Katilimcilarin her bir soruya
verdikleri puanlarin toplami, soru sayisina
boliinerek YSO skoru elde edildi. Skorun >4
puan olmas1 giddetli yorgunluk olarak
degerlendirildi.1¢

Kas kuvveti

Olgularin qaudriceps kas kuvvetlerini
6lgmek icin dijital el dinamometresi (Lafayette
Instrument Company, Lafayette IN, ABD)

kullanildi.'” Quadriceps kas kuvveti olgimi’

icin; katilimeilar bir sandalyede, kalga ve dizleri
900 fleksiyonda, destek almayacak sekilde
otururlarken teste basglandi. Dinamometre,
malleollerin 1-2 cm yukarisina yerlestirildi.
Test sirasinda dinamometre sabit tutulurken
katilimcidan cihaza kargst maksimum giig
uygulamasi istendi. Tum odlgimler ayni
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arastirmaci tarafindan katilimcilarin dominant
alt ekstremitesine uygulandi. Kuvvet 6l¢iimi ti¢
kez tekrar edildi ve en iyi deger kilogram (kg)
cinsinden kaydedildi. Katilimcilarin, yas ve
cinsiyete gore Dbelirlenen quadriceps kas
kuvvetlerinin normal degerleri kaydedildi ve
beklenen kas kuvvetine gore yuzdesi
hesaplandi.18

Kas oksijenasyonu

Kas oksijenasyonu 6l¢imu i¢in Moxy kas
oksijenasyonu monitérii (Moxy, Fortiori Design
LLC, Minnesota, ABD) kullamildi.’® Moxy,
Yakin Kizilotesi  Spektroskopisi  (NIRS)
teknolojisini kullanarak, cilt uzerine
yerlestirildiginde, lokal olarak o bolgedeki kasin
oksijen  satiirasyonu (SmO2) ve total
hemoglobinini iki saniye araliklarla 6lger. NIRS
modeli, non-invaziv olarak lokalize kan akigi,
oksijen satiirasyonu gibi analizleri yapabilmek
i¢in geligtirilmis bir modeldir. SmO2, sensériin
altindaki dokudaki oksijenli ve oksijensiz
hemoglobin ile miyoglobinin bagil
konsantrasyonunun bir 6lgiisiidiir ve lokal O2
dagitimi ile 02 ekstraksiyonunun dengesini
yansitir.

Kas oksijenasyonu oOlgimiinde Moxy
monitérii olgularin vastus medialis kasina
sabitlendi. Verilerin analizi i¢in istirahatte,
oturur pozisyonda yarim saat dinlendirilen
katilimcilarin SmO2 degerlerinin ortalamalari
alinda.

Istatiksel analiz

Verilerin analizi i¢in IBM SPSS programi
(versiyon 23.0, IBM Inc, New York, ABD)
kullanildi. Degigkenler ortalama =+ standart
sapma ve ylzde olarak ifade edildi. Verilerin
normalligi Shapiro-Wilk testi ve histogramlar
kullanilarak  kontrol edildi. Degigkenler
arasindaki iligki, normal dagilim gosteren
veriler igin  Pearson  Korelasyon testi
kullanilarak analiz  edildi. Korelasyon
katsayisinin yorumlanmasinda 0,10-0,39 zayif,
0,40-0,69 orta, 0,70-0,89 giicli ve 0,90-1,00 ¢ok
glcli korelasyon olarak belirlendi.20 Bagimsiz
gruplarin karsilastirilmasinda t testi kullanilda.
Tanmimlayici anlamhlik dizeyi p<0,05 olarak
belirlendi. Yapilan gii¢ analizi sonrasinda,
%0,05 hata, etki buyukligi 0.60 ve c¢alisma
glicii en az %95 olacak gekilde yapilan 6rneklem
biytukligi hesabina gore, iki kollu caligma
dizayninda toplam 26 katilimc1 gerektigi
belirlendi.
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BULGULAR

Calismaya, 12 kadin (%48) ve 13 erkek
(%52) hasta olmak iizere toplam 25 karaciger
sirozu hastasi dahil edildi. Olgularin yas
ortalamas1 57,28+11,47 yild1 (Tablo 1).
Katilimcilarin hastalik giddeti gésteren MELD
skoru ortalamas1 11,12+3,72 ve CPT skoru
ortalamasi 6,48+1,73’tii. MELD ve CPT skorlar1
ile olgularin yorgunluk siddeti, kas kuvveti ve
kas oksijenasyonu arasinda iligki bulunmadi
(p>0,05).

YSO’ye gore calismaya dahil edilen
olgularin 17si (%68) siddetli yorgunluk
gosterdi. Katilimcilarin cinsiyet ve yaglari ile
YSO arasinda anlaml bir iligki yoktu (p>0,05).
Olgular, beklenen quadriceps kas kuvveti
degerlerinin yiizde 77,55+22,42'ne ulast.
Katilimeilarmm YSO puanlarn ile gaudriceps
femoris kas kuvvetleri arasinda negatif yonde
orta diizeyli iliski bulundu (r=-0,429, p=0,032)
(Tablo 2). Istirahatte dlciilen quadriceps SmO2
degeri ile YSO ise orta diizeyde negatif iligki
gosterdi (r=-0,468, p=0,018) (Tablo 2). Olgularin
yorgunluk siddeti, kas kuvveti ve kas
oksijenasyonu arasindaki iligki Sekil 1'de
sunuldu.

TARTISMA

Bu c¢alisma, karaciger sirozu olan
hastalarda yorgunluk siddeti ile kas kuvveti ve
kas oksijenasyonu arasindaki iligkiyi incelemeyi
hedeflemigtir. Calismamizin sonuglarina gore,
karaciger sirozu olan hastalarda yorgunluk
siddeti ile quadriceps kas kuvveti ve kas
oksijenasyonu negatif yonde orta duzeyde
iligkili  bulunmustur. Bu sonuglar, kas
kuvvetinin ve kas oksijen seviyesindeki
azalmanin, daha yiiksek yorgunluk siddetiyle
iligkili oldugunu géstermektedir.

Calismamizda siroz hastalarinda hastaligin
siddetinden bagimsiz olarak, siddetli yorgunluk
gozlenmigtir. Karaciger sirozunda yorgunluk,
metabolik degisiklikler, inflamatuar stirecler ve
noromuskiiler bozukluklar gibi cesitli
faktorlerden  etkilenen ¢ok  yo6nla  bir
semptomdur. Literatiir, yorgunlugun karmagik
mekanizmasini  vurgulamakta ve sirotik
hastalarda iskelet kaslarinin  metabolik
kapasitesinin bozulmasiyla daha da koétllegen

bu faktorlerin kiimilatif etkisinden
kaynaklandigim one stirmektedir.6,7
Yorgunlugun multifaktéryel patogenezinde

merkezi ve periferik kas disfonksiyonu kritik rol
oynamaktadir.2!

Yapilan bir calismada,
transplantasyonu sonrasi uzun doénemde
olgularin egzersiz kapasitelerinin, fiziksel
uygunluklarimin ve fiziksel aktivitelerinin
sagliklh kontrollerine kiyasla diisiik oldugu ve
anlamlh 6l¢tide daha fazla yorgunluk siddetine
sahip olduklar1 gésterilmistir.22 Karaciger nakli
olmus 16 hastanin degerlendirildigi bu
calismada, olgularin YSO skoru ortalama
4,34tir ve katilimcilarin  %62,51 siddetli
yorgunluk tariflemigtir. Calismamizda ise siroz
hastalarinin ortalama YSO skorlar: 4,67 olarak
bulunmus ve katilimcilarin %681 sgiddetli
yorgunluk gostermiglerdir. Karaciger sirozunda
yorgunlugun kronik bir semptom oldugu ve
transplantasyon sonrasinda da goérilen en
buyuk problemlerden biri oldugu
belirtilmektedir.2?

Calismamizin sonucglarina goére dusuk
quadriceps kas kuvveti yiksek siddetli
yorgunluga igsaret etmektedir. Siroz
hastalarinda gé6zlenen ilerleyici kas zayifligi,
iskelet kaslarindaki mitokondriyal oksidatif
kapasitenin azalmasiyla kismen aciklanabilir,
bu da anaerobik metabolizmaya dogru kaymaya
ve fiziksel efor sirasinda erken yorgunluk
baglangicina yol agar.24 Siroz hastalarindaki kas
zayiflig1, yaygin olarak goriillen sarkopeniden
kaynaklanmaktadir. Yapilan c¢alismalarda,
siroz hastalarinda kavrama kuvveti gibi kas
performansi belirteclerinin saglikli kontrollere
kiyasla oOnemli o0lglide azaldigi ve bunun
yorgunluk giddeti ile ters orantili oldugu
belirtilmigtir.25.26 Sirozda yaygin bir
komplikasyon olan hiperammoneminin de kas
kiitlesinden bagimsiz olarak kasin protein
sentezini etkiledigi ve yiksek amonyak
diizeylerinin azalan kas kuvveti ve artan
yorgunluk ile iligkili olabilecegi bildirilmigtir.2?

Iskelet kaslarinda gelisen mitokondriyal
disfonksiyon siroz hastalarinda egzersiz
kapasitesi azalmasina neden olan faktorlerden
bir digeridir. Karaciger fonksiyon bozukluguna
baglh mitokondriyal oksidatif kapasitenin
azalmasi, iskelet kaslarinda enerji rezervlerinin
hizla tiketilmesi ve anaerobik mekanizmaya
erken gecilmesine yol acarak yorgunlugun
erken baslamasina neden olur.4

karaciger
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Tablo 1. Karaciger sirozlu bireylerin 6zellikleri ve sonug élgiimleri (N=25).

X+SD
Yas (yil) 57,28+11,47
Boy (cm) 164,44+12,60
Viicut agirhg (kg) 73,2849,76
Beden kiitle indeksi (kg/m?2) 27,54+5,64
Siroz siiresi (yil) 6,28+5,89
Model for End-Stage Liver Disease skoru 11,12+3,73
Child-Pugh Turcotte skoru 6,48+1,73
n (%)
Siroz etiyolojisi
Hepatit B 1(4)
Hepatit C 2(8)
Hepatit B ve Delta 4(16)
Non-alkolik steatohepatit 8(32)
Kriptojenik siroz 4(16)
Otoimmiin hepatit 1(4)
Wilson hastahgi 1(4)
Primer Biliyer siroz 1(4)
Alkolik siroz 3(12)
X+SD
Yorgunluk Siddet Olgegi 4,67+1,89
M. Quadriceps femoris kuvveti (kg) 10,12+2,63
M. Quadriceps femoris kuvveti beklenen degeri (%) 77,55+22 42
M. Quadriceps femoris oksijenasyon seviyesi (Sm0Q-) (%) 29,32+15,25
SmO2: Kas oksijen seviyesi.
Tablo 2. Yorgunluk ile kas kuvveti ve kas oksijenasyonu iliskisi (N=25).
Yorgunluk Siddet Olcegi
r(p)
M. Quadriceps femoris kuvveti (kg) -0,429 (0,032)*
M. Quadriceps femoris oksijenasyonu (Sm0-) -0,468 (0,018)*

* p<0,05*. r: Pearson Korelasyon katsayisi. SmO2: Kas ici oksijen satiirasyonu.

60}

50

3 4 5 6 7

~i}
¥}

L n " s L i
1 2 3 4 5 6

Yorgunluk Siddet Olgegi Yorgunluk Siddet Olgei

Sekil 1. Yorgunluk siddeti ile M. Quadriceps femoris kuvveti (solda) ve M. Quadriceps femoris oksijenasyonu (sagda) iligkisi.
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Calismamaz ile siroz hastalarinda ilk defa
degerlendirilen quadriceps kas oksijenasyonu,
yorgunluk siddeti ile negatif yonde iligki
gostermigtir.  Literatiirde  bununla  ilgili
kargilagilan tek calismada, kronik karaciger
hastalarina brakiyal basing mangonu ile kan

kisitlama  teknigi  uygulanmis, basincin
distirilmesini takiben tenar bolge
oksijenasyonu Ol¢iilmiistiir. Bu ¢aligmaya gore
NIRS tekniginin kas dokusu
oksijenlenmesindeki mikro dolagim
vazodilatasyonuyla uyumlu dinamik

degisiklikleri tanimlayabilecegi belirtilmigtir.28
Kronik karaciger hastaligini takiben geligsen
sirozda gorilen periferal vaskiler direngte ve

periferik kaslardaki kanin
redistribliisyonundaki degisiklik,29 kas
dokusundaki oksijen saturasyonunu ve kasin
oksijen kullanimini etkileyebilir. Goérilen
hipoksi kas yorgunlugunu artirabilir ve
hastalarda  yorgunlugun  daha siddetli

hissedilmesine neden olabilir.2®8 Calismamizin
sonuclarina gore, siroz hastalarinda kas igi
olusan fizyolojik degisikliklerin olgular1 daha
erken anaerobik esige yaklagtirabilecegi ve

yorgunluk siddetini artirabilecegi
distinilmektedir.

Limitasyonlar

Kontrol grubunun bulunmamasi

¢alismamizin bir limitasyonu olabilir. Karaciger
sirozunda ilk defa degerlendirilen quadriceps
kas oksijenasyonu ve bunun yorgunluk siddeti
ile iligkisi ¢aligmamizin glgli yonudir.

Sonug

Bu c¢alisma, karaciger sirozunda kas
kuvveti, kas oksijenasyonu ve yorgunluk siddeti
arasindaki iligkiyi vurgulamaktadir. Karaciger

sirozu hastalarinda diizenli egzersiz
programlari ile kas kuvveti ve
oksijenasyonunun artirilmasi, yorgunluk

siddetinin azaltilmasina katkida bulunabilir.
Bu bulgular, fizyoterapi ve rehabilitasyon
yaklagimlarinin 6nemini ortaya koymakta ve bu
hastalarin tedavi suireclerinde fiziksel
aktivitenin tesvik edilmesini oOnermektedir.
Calismamiz, kronik karaciger hastalarinin
egzersiz kapasite ve kas kuvvetinin artirilmasi,
fiziksel aktivite seviyelerinin geligtirilmesi ve
yasam kalitesine olumlu etkiler saglayacak
fizyoterapi ve rehabilitasyon programlarinin
planlanmasina katki saglayacaktir.

Tegekkiir: Yok

Yazarlarin Katki Beyani: BTG: Veri toplama/igleme,
veri analizi/yorumlama, literatiir arastirmasi, yazma.
MS: Veri toplama/igleme, veri analizi/yorumlama.
YPO: Veri toplamal/igleme, veri analizi/yorumlama.
AOB: Veri toplamaligleme, veri analizi/yorumlama.
OK: Proje yoOnetimi, olgularin saglanmasi. ABD:
Konsept/fikir geligimi, ¢alisma tasarimi. MC: Veri
toplama, kritik gbzden gecirme. NVY:
Tesislerin/ekipmanlarin saglanmasi, ¢aligsma
tasarimi, kritik gézden gegirme.

Finansal Destek: Yok
Cikar Catigmast: Yok
Etik Onay: Calismanin etik onayi, Hacettepe
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Metaphorical perceptions of university students

experiencing Kahramanmaras Pazarcik and Elbistan

earthquakes on the concept of 'earthquake"':

case of physiotherapy and rehabilitation department

Kahramanmaras Pazarcik ve Elbistan depremlerini yasayan iniversite ogrencilerinin 'deprem’ kavramina iliskin metaforik

algilan: fizyoterapi ve rehabilitasyon bélimi érmegi
Deniz KOCAMAZ!, Ramazan Cihad YILMAZ2, Elif DINLER?, Oznur BUYUKTURANS3, Yavuz YAKUT!

Abstract Pumpose: This study was carried out to determine the metaphorical perceptions of the earthquake of Physiotherapy and

0z

Rehabilitation students who experienced the Kahramanmaras, Pazarcik and Elbistan earthquakes.

Methods: In the study, phenomenology research design based on qualitative research approach was used. The participants of the
research consist of 120 students who experienced the February 6 Kahramanmaras Pazarcik-Elbistan earthquakes, studying at
Hasan Kalyoncu University Physiotherapy and Rehabilitation Department in the 2022-2023 academic

Results: The students reproduced a total of 51 metaphors. As a result of the analysis of these metaphors, 9 categories were
determined. It is seen that a large number of metaphors have been produced in this study about ‘doomsday’, ‘death’,
‘helplessness’ and ‘disaster’. The most metaphors were produced in the categories of 'End of life’ (f:31), ‘Natural event’ (f:20),
‘Despair-related’ (f:18) and ‘State of Health’ (: 16).

Conclusion: It is seen from the metaphors that Kahramanmaras Pazarcik and Elbistan earthquakes have more negative effects on
the minds of Physiotherapy and Rehabilitation students. Since the impact of the earthquake will continue for some time on the
educational life and psychosocial state of the students, it is important to establish a professional team and their supporting.
Putting a course in the curriculum specifically in the ‘earthquake’ plan and in the ‘disaster plan in general may contribute to their
being able to get through this process with less impact.

Keywords: Earthquake, Metaphor, Physiotherapy, Students.

Amag: Bu calisma, Kahramanmaras Pazarcik ve Elbistan depremlerini yasayan Fizyoterapi ve Rehabilitasyon ogrencilerinin
depreme iliskin metaforik algilarin belirlemek amaciyla gerceklestirilmistir.

Ydntem: Arastirmada nitel arastirma yaklasimina dayall fenomenoloji arastirma deseni kullaniimistir. Arastirmanin katilimcerlanni,
2022-2023 egitim dgretim yilinda Hasan Kalyoncu Universitesi Fizyoterapi ve Rehabilitasyon Bélimi'nde dgrenim goren ve
calismaya katilmayr kabul eden depremi yasamis 120 dgrenciden olusmaktadir.

Bulgular: Ogrenciler toplam 51 metafor iiremislerdir. Bu metaforlann analizi sonucunda 9 kategori belirlenmistir. Bu calismada
“kiyamet”, “6lim”, “caresizlik” ve “felaket” konusunda cok sayida metafor iiretildigi gorilmektedir. En fazla “Yasamin sonu” (f-
31), “Doga olayr” (f: 20), “Umutsuzlukia iliskili” (f-18) ve “Sagik Durumu” (f- 16) kategorilerinde metaforiar dretilmistir.

Sonug: Kahramanmaras Pazarcik ve Elbistan depremlerinin, Fizyoterapi ve Rehabilitasyon dgrencilerinin zihninde daha fazla
olumsuz ethi biraktigl drettikleri metaforiardan gorilmektedir. Depremin ethisi, 6grencilerin egitim hayati ve psikososyal durumu
lizerinde bir sire daha devam edebileceginden profesyonel bir ekip kurularak onlann desteklenmesi dnemlidir. Miifredat
programina ézelde ‘deprem’, genelde ise ‘afet’ planinda bir ders konulmasi onlann bu siireci daha az etkilenimle atlatabilmeleri
acisindan katki sunabilir.

Anahtar kelimeler: Deprem, Metafor, Fizyoterapi, Ogrenciler.
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INTRODUCTION

Earthquakes are among the deadliest
natural disasters. Earthquakes have always
existed since the existence of the Earth.
Earthquakes, which have a serious negative
impact on life due to their destructive effect, are
out of control and unpredictable. It causes
people to be seriously affected biopsychosocially.
Therefore, it can leave deep and lasting effects
on people.! People can show different attitudes
towards earthquakes; gender, ethnicity, social
class, knowledge and experience related to the
disaster, socio-economic and socio-cultural
characteristics affect their behavior.
Researchers therefore take these differences
into account when planning training modules,
materials, programs and approaches.2

Due to the risks encountered in disasters,
changes in human mood can be observed.
Although these emotions are generally seen as
negative, positive emotions can also be observed
depending on the magnitude of the disaster and
individual characteristics. The reaction of
individuals of all ages to disasters can be
different from each other. However, children
and young people are more affected in this
regard. Therefore, it is important to understand
the reactions of this population.? Turkey, as a
developing country, has had to deal with the
devastating impact of earthquakes. The recent
earthquakes in Pazarcik and Elbistan districts
of Kahramanmaras caused great destruction
and many people lost their lives.# One of the
most affected groups in this process is university
students. Data on how much university students
in the young population were affected by the
earthquake will shed light on the researchers.
Examining university students who experienced
Kahramanmaras Pazarctk and Elbistan
centered earthquakes, which caused great
destruction in our country, can contribute in this
respect.

Since it 1s not possible to prevent
earthquakes, it is necessary to focus on their
impact on students. It 1s known that
earthquake, which 1s one of the mnatural
disasters, leaves a number of negative effects in
economic, social, sociological and educational
fields. Especially education life is seriously
affected.> When the literature is examined; the
views of students who have and have not
experienced the earthquake,® secondary school

Kocamaz et al

students? and high school students® towards
earthquake were examined. Examining the
perceptions of university students who have
experienced the earthquake will contribute to
the literature.

One of the ways for students to express
their thoughts about earthquake is the use of
metaphors. Expressing thoughts on the same
subject by wusing different metaphors is a
remarkable approach. In this way, evaluation is
made on the same subject by seeing perspectives
from different perspectives. With the use of
metaphors, individuals can express their ideas
that they have difficulty in expressing more
easily.?

This natural disaster caused significant
disruptions in students' daily lives.10 Therefore,
understanding and supporting students'
feelings about this issue will make them
psychosocially stronger. In this respect, it is
necessary to analyze how students feel.
Physiotherapy and rehabilitation (PTR) is one of
the important branches of the rehabilitation
field that performs a biopsychosocial approach
to reduce the physical, psychological and social
effects of the earthquake. In this study, we
aimed to learn how physiotherapist candidates
studying in this department feel about
earthquake through metaphors. The research
questions used to achieve this goal are as
follows:

1. Which metaphors were used by PTR
students about "earthquake"?

2. How can the metaphors used by PTR
students be categorized?

METHODS

Phenomenology research design based on
qualitative research approach was used in the
study. Phenomenological research aims to
understand how a phenomenon is perceived by
individuals. Experiences are tried to be
analyzed by reaching the essence of
perception.!! The participants of the study
consisted of 120 students who were studying at
Hasan Kalyoncu University PTR Department in
the 2022-2023 academic year and who had
experienced the February 6 Kahramanmarag
Pazarcik-Elbistan earthquakes and who agreed
to participate in the study. Although data were
collected from 126 students in this study, data
were lost due to the fact that 6 students did not
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respond as specified in the form while the data
were transferred to digital media. Since the
study aims to reveal the metaphorical
perceptions of PTR students, the sampling
technique of the study is purposive sampling.
The reason why this technique is preferred is to
increase the representativeness of the sample to
the universe by saving the researchers' time and
ensuring that appropriate people are included in
the research in line with the purpose of the
research.12

Statistical analysis

The perceptions of the PTR students
included in the study regarding the concept of
"Earthquake" were determined with the
sentence "Earthquake is like ....... ; Because ...... "
sentence was tried to be determined. In order to
determine the metaphor perception of the
students towards earthquake, an online form
prepared through "Google form" was prepared.
In this form, they were asked to complete the
sentence "Earthquake is like ...... ; because ...... "
In the prepared form, they were asked to focus
on a metaphor and write down their thoughts in
this direction. The sentences written by the
students were evaluated by content analysis.

The analysis and interpretation of the
sentences expressed by the students were made
by considering 5 stages. While these 5 stages
were carried out, Saban's!3 study was utilized
(Figure 1).

Coding and

Extraction

Transferring
Data to
Computer

Sample
Metaphor
Compilation

/"
\\\_

Validity and Category
Development

Reliability

Figure 1. Data analysis and interpretation stages.8

In the coding and sorting phase, the
metaphors produced by the PTR students were
coded in order. Then the metaphors were

grouped by 'metaphor and content analysis'
method. The metaphors were read and
categorized again and again and 9 categories
were formed in total. In the category
development stage, the metaphors produced by
the students for the concept of earthquake were
divided into groups by considering their common
features and justifications. At this stage, a total
of nine groups were formed. The determination
of these categories and the reasons for naming
them are as follows:

- The metaphors produced in the first
category were paired with concepts such as
disaster, destruction and lightning for
earthquake and justifications were presented
accordingly. Therefore, the metaphors in this
category were grouped under the category of
natural phenomenon.

- When the justifications of the metaphors
in the second category were examined, it was
found that the earthquake evoked associations
with frightening and frightening events in daily
life. Therefore, the metaphors in this category
were grouped under the category of scary and
frightening events.

- The rationale for the metaphors in the
third category is related to people's emotions. In
the expressions where abstract thoughts are
seen, it is stated that the earthquake arouses
negative emotions in students. Therefore, the
metaphors in this category were grouped under
the mood category.

- When the rationales of the metaphors in
the fourth category were examined, it was
observed that individuals likened the
earthquake more to the difficult processes of
diseases such as heart attack, illness, cancer
and pain. Therefore, the metaphors in this
category were grouped under the category of
health status.

- When the justifications of the metaphors
in the fifth category are examined, it is due to
the fact that the students subjected the
earthquake to concept pairings such as
helplessness, tongue-tied and prisoner of fate,
which express the exhaustion of hopes.
Therefore, the metaphors in this category were
grouped under the category of hopelessness.

- When the metaphors in the sixth category
were analyzed, it was seen that the earthquake
was compared to the damage caused by the
enemy. Since this category was associated with
concepts such as bomb, war and sledgehammer,
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the metaphors were collected in the enemy
category.

- The metaphors in the seventh category are
seen to have an impact on the participants'
beliefs. Since the exam of the life studies course
was associated with concepts such as surrender,
hell and nature's warning, these metaphors
were collected in the category of belief.

- When the rationales of the metaphors in
the eighth category were examined, it was
observed that the metaphors created a
perception that the end of life had come.
Metaphors such as apocalypse, death and
extinction were grouped under the category of
death since they reinforced the perception that
life comes to an end.

- In the ninth category, metaphors such as
drowning, broken swing, dead end and dice were
produced. These metaphors were grouped under
the categories related to other situations.

The validity-reliability analysis of the
themes was calculated using Miles and
Huberman's formula. In this formula, the ratio
of consensus and non-consensus is calculated.
The result is then multiplied by 100. This is the
reliability coefficient. The result is generally
expected to be above 80.14 Using this formula
[Agreement / (Agreement + Disagreement) x
100] reliability analysis was performed. It was
seen that PTR students produced a total of 51
metaphors. There was disagreement in 6 of the
metaphors expressed. Using this formula, the
result was found to be 89.47% [51/ (51 + 6) x 100
= 89.47%]. The result obtained was at the
desired level. Regarding the validity analysis,
opinions were taken from people who have
general knowledge about the research topic and
who are specialized in qualitative research to
examine the research.

The 51 metaphors created by the students
were divided into 9 categories and transferred to
the computer. Frequency (f) values of metaphors
and categories were calculated. The frequencies
were expressed in the tabulation of the
metaphors and categories obtained. Then, the
thoughts expressed about the metaphors and
categories expressed in the table were expressed
in the findings section.

Ethics committee

Within the scope of the research, permission
was obtained from Igdir University Scientific
Research and Publication Ethics Committee
(Date: 16.03.2023, issue: 2023/5). Voluntary
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participation in the research was requested. It
was stated that the answers given will be acted
in accordance with the principle of
confidentiality and will never be used except for
scientific studies. All participants were asked to
approve the informed consent form before
participating in the study. Students who did not
approve the informed consent form were
excluded from the study via Google form. Our
study was conducted in accordance with the
principles of the Declaration of Helsinki.

RESULTS

In this section, the metaphors expressed by
the PTR students participating in the study
about the concept of "Earthquake" are
explained. The sentences they expressed for
these metaphors were shown as examples. The
findings obtained by analyzing the data were
expressed systematically in line with the
purpose of the research. The frequency values of
the metaphors produced are shown in Table 1.
The opinions expressed by the students are
shown as 'PST'" which means participant
student.

Table 1 shows that PTR students expressed
51 metaphors related to the concept of
"earthquake". The most frequently expressed
metaphors are; "Apocalypse" (f: 15), "Death" (f:
13), "Despair" (f: 12, ), "Disaster" (f: 9) and
"Destruction" (f: 7).

As indicated in Figure 2, it is seen that PTR
students mainly produced the metaphors of
"apocalypse, helplessness, death, destruction,
disaster, nightmare". Considering  the
metaphors produced, it can be inferred that the
PTR students who experienced the earthquake
experienced more helplessness and felt that the
end of life had come. The dominant metaphors
expressed by the students are clearly visible in
the word cloud (Figure 2).

In Table 2, the metaphors produced by the
PTR students were grouped into 9 categories in
terms of similar characteristics. Most
metaphors were produced in the categories of
"End of life" (f: 31), "Natural event" (f: 20),
"Related to despair" (f: 18) and "Health status"
(f: 16). The sentences expressed by the students
were shown as 'PST' as the abbreviation of PTR
student. Sample sentences expressed by PTR
students in 9 categories are as follows;
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Figure 2. Word cloud for metaphors expressed by the students.

First Category “Natural Event”

"An earthquake is like lightning; for it also
gives me fear and anxiety". PST35

"The earthquake is actually like a great
disaster in itself; because the earthquake made
us feel the pain of our relatives and loved ones.
We are afraid to enter our homes, which we
know to be the safest". PST40

"An earthquake is like the wind; for while a
little does no harm, much sweeps away". PST89

"An earthquake is like destruction; because
my hopes, my dreams, my resentments are all
destroyed. Not only the buildings, but all the
things I have lived and all the things I will live
will be wrecked". PST90

"Earthquake is like a sea wave; because it
makes me feel helpless". PST94

Second Category “Scary and frightening
event”

"Earthquake is like being chewed in a huge
mouth; because it causes both pain and
crushing". PST18

"An earthquake is like a knife, because our
lives are tied by a thread, and it tears away
many lives that are tied by that thread. PST22

"An earthquake is like a horror movie
because you can't forget what you see even after
years" PST55

"Earthquakes are like my phobias; because

I am afraid of graves and the place where I stay
during an earthquake suddenly becomes a
cemetery and evokes very bad feelings". PST29

"An earthquake is like darkness, because
there is nothing left under the rubble to
illuminate my heart and my eyes. PST113

"An earthquake is like a nightmare that
doesn't end when we wake up because we realize
how powerless we are against nature". PST116

Third Category “Mood State”

"Earthquake is like a panic attack because
it creates fear, restlessness, anxiety and
curiosity". PST30

"Earthquake is like empathy; because it
was the time when I learned to treat everyone in
my family unconditionally, when I thought of
them more than myself. Everything I broke and
resented seemed meaningless to me. The
earthquake made me feel being human. It made
me feel to cry for others, to feel sad, to feel the
pain of people I don't know". PST43

"An earthquake 1is like a spiritual
breakdown, because it causes me pain and I can
never see the light". PST50

"An earthquake is like a shock because it
feels strange". PST61

Fourth Category “Health Status”

"An earthquake is like pain, because it
comes suddenly and lasts for a while". PST12
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Table 1. Metaphors defined by the students regarding the
concept of earthquake.

No Metaphor n
1  Apocalypse 15
2 Death 13
3 Despair 12
4 Disaster
5 Demolition
6 Heart attack
7 Panic attack
8  Nightmare
9 Disease
10  Shock effect
11 Drowning
12 Tongue-tied
13  Fear
14  Pain
15 Broken swing
16  Empathy
17  Dice

18  Waiting in front of the operating room
19 Time stoppage

20 Chewed in the mouth

21 Dead end street

22 Knife

23 Tachycardia

24 Unexpected event

25  Phobia
26  Breathlessness
27 Vertigo

28 Mental breakdown

29  Where words fail

30 Nature's warning to humans
31 Cancer

32  Prisoner of fate

33  Ferris wheel

34  Sledgehammer

35 Life science exam

36  Creditor

37 Swamp

38  Extinction
39 Hell

40 Wind

41  Horror movie
42  Lightning

43  Murder

44  Bad dream
45  Infection

46 Seawave
47  Punishment
48  Surrender

NR R R R R R R R RRRRRRRRRRRRRBRRRRRRRRRRBRRRERRRRREBREBNNMNNNMNDMNNDNOWOOIOO N O

49 War
50 Bomb
51 Darkness
Total 120

Kocamaz et al

"An earthquake 1s like a heart attack
because it comes suddenly and makes you feel
the nearness of death". PST13

"An earthquake is like cancer, because
there 1s an uncontrollable panic that grows
uncontrollably as a result of the tremor". PST36

"An earthquake is like a sudden attack of
vertigo, because it makes you feel like
everything you see is spinning". PST56

"An earthquake is like a disease, because it
comes suddenly and makes you panic and forget
what to do. It makes faces in darkness feel as if
they are defenseless in the face of the enemy".
PST103

"An earthquake is like an infection because
after an earthquake there is loss of function,
redness, pain, edema and increased
temperature". PST109

Fifth Category
Hopelessness”

"An earthquake is like waiting in front of a
pale operating room not knowing how your loved
one is doing; because an earthquake makes me
feel uneasy as if I will lose the people I love at
any moment". PST14

"The earthquake is like the end of the word;
because it made me feel so bad, my only wish is
to never experience it again". PST51

"An earthquake is like helplessness; you
realize how cheap life is and how easy death is,
and you can never find a cure for it". PST65

"Earthquake is like a prisoner of fate;
because you pay for the negligence of others".
PST83

"An earthquake is like a tongue-tied
tongue, because the words become a knot on
your tongue. I have words to say to my loved
ones, but those beautiful sentences do not come
out of your mouth. In the regret of being late,
your tongue cannot say it, but your heart says if
only". PST119

Sixth Category “The Enemy”

"An earthquake is like a bomb, because it is
unpredictable and destroys everything". PST49

"Earthquake is like a creditor; because it
makes you feel that wherever you run, you will
find it everywhere". PST70

"An earthquake is like war because it scares
you and you don't know what's going to fall on
your head and when." PST99

"Earthquake is like a sledgehammer;
because no matter how strong you make it, that
building will never remain intact with those

“Associated with
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blows". PST104

Seventh Category “Faith”

"An earthquake is like a bad punishment,
because people pay for what they have done with
an earthquake slap. This punishment is so bad
that it may not give you another chance". PST5

"An earthquake is like nature's warning to
humans; because we have harmed nature so
much that it felt the need to tell us to stop".
PST60

"Earthquake 1is like hell; because it
torments" PST78

"An earthquake is like surrender, because
at that moment you are so scared that you have
no choice but to surrender". PST97

"Earthquake is like the exam of life science
lesson; because you pay the price for not
realizing the things explained and you get your
grade". PST106

Eighth Category “End of Life”

"Earthquake is like death; because people
die, but those who do not die are psychologically
dead". PST8

"Earthquake is like murder; because it is no
different from it due to the precautions not
taken, avoiding the material while building, not
being properly inspected". PST37

"An earthquake is like a small apocalypse;
because you think you will lose all your
relatives, your property, your dreams and all
your hopes for the world in a moment, and that's
when you realize how short life is". PST68

"An earthquake 1s like annihilation;
because in an instant, all your loved ones,
dreams and efforts are gone. Yet you still
struggle to live". PST77

Ninth Category “Associated with Other
Situations”

"An earthquake is like a broken swing;
because during that time different sounds
scratch your ears and make you feel that you are
never safe". PST6

"An earthquake is like quicksand; because
the more you struggle at that moment, the more
you try to escape, the more damage you will
suffer". PST24

"Earthquake is like dice, because you don't
know what will happen to you in the end".
PST39

"Earthquake is like a dead-end street;
because when the tremor starts, you cannot find
another way on the street of death". PST52

"An earthquake is like drowning, because at

that moment you realize that you are a living
dead". PST66

"Earthquake is like a Ferris wheel; because
you don't know which of us will be taken from
the earth first". PST95

DISCUSSION

According to the findings of the study, PTR
students who experienced Kahramanmaras
Pazarcik and Elbistan earthquakes produced 51
metaphors about "earthquake". These
metaphors are grouped into 9 categories. It is
seen that earthquake creates different
connotations on students. It is known that
metaphors allow people to express how they feel
about life, the environment, objects and the
events experienced through analogy. Through
metaphor analysis, the images formed in the
mind are revealed and there are many studies
on this subject focusing on different topics.15 16

In a study, it was observed that students
who experienced an earthquake were more
likely to prioritize perceptions of the end of life
such as 'doomsday’, 'death' and 'grim reaper'.6 In
a study examining the metaphorical perceptions
of Emergency Aid and Disaster Management
Students about the concept of "Earthquake"; it
was seen that 'death’, 'apocalypse' and 'disaster'
metaphors were frequently used. In addition to
these, it was seen that interesting metaphors
such as 'bridge', 'domino’, 'punishment', 'bond',
'struggle', 'prison', 'knife' and 'cyanide' were
produced.l?

In our study, it is seen that many metaphors
were produced about ‘'apocalypse', 'death',
'helplessness' and 'disaster'. In this respect, it
can be said that the students who experienced
the earthquake perceive that the end of life has
come. The fact that the PTR students who
participated in the research experienced the
earthquake may have caused them to produce
metaphors about the end of life. In addition, it 1s
understood that they were very afraid of this
earthquake from the metaphors they expressed
in the category of frightening and frightening
event (nightmare, horror movie, being chewed in
the mouth). This negatively affected their
emotional state. Therefore, they developed
metaphors about 'panic attack', 'shock’, 'mental
breakdown' and 'fear'. It is seen that the
destruction and losses caused by the earthquake
reinforced the feeling of hopelessness in them
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Table 2. Metaphor categories produced by the students regarding the concept of earthquake.
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No

Category

Metaphor

Total

1

Natural Phenomenon

Disaster
Demolition
Lightning
Unexpected event
Wind

Sea wave

20

Scary and Frightening Event

Nightmare

Phobia

Bad dream

Chewed in the mouth
Knife

Horror movie

Emotion State

Panic attack
Shock

Fear

Mental breakdown
Empathy

11

Health Status

Heart attack
Disease

Pain

Cancer
Breathlessness
Infection
Vertigo
Tachycardia

16

Despair

Despair

Tongue-tied

Prisoner of fate

Waiting in front of the operating room
Darkness

Where words fail

18

Enemy

Bomb

War
Sledgehammer
Creditor

Faith

Life science exam
Surrender

Hell

Nature's warning to humans
Punishment

The End of Life

Apocalypse
Death
Extinction
Murder

Time stoppage

31

Related to Other Circumstances

Drowning
Broken swing
Dead end street
Dice

Ferris wheel
Swamp
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and they produced metaphors in this direction
(such as darkness, the place where the word
ends and helplessness). In a study conducted by
Kurt and Gulbahge,’® they emphasized that
students may experience various psychological
problems after the earthquake and that the
effects of this may continue even years later.
The metaphors expressed by PTR students in
the mood category support this. Short-term fear
and panic are likely to have long-term
consequences. It may be recommended to
conduct studies to address the emotional
statesof students after the devastating
Kahramanmaras earthquakes. In this way,
their emotional states can be improved and their
negative emotions associated with hopelessness
can be reduced.

The metaphors of 'pain', 'heart attack’,
'cancer', 'breathlessness', 'infection' and 'vertigo'
indicate that they associate the education they
have received with the earthquake. These
examples may be related to the perspective
provided by professional knowledge. In their
study, Yilmaz and Kocamaz!® emphasized the
necessity of establishing common strategies in
the field of vrehabilitation after the
Kahramanmaras earthquake, which had
devastating consequences on February 6, 2023.
It was stated that it was important to
understand the effects of the earthquake on
healthy and sick individuals separately. They
pointed out that multidisciplinary rehabilitation
workers should act jointly to address
appropriate rehabilitation approaches without
delay.’® Examining the situation of PTR
students who will contribute to the
rehabilitation field from this point of view will
be able to transform these negative thoughts
into experience in the future and enable them to
contribute in this multidisciplinary team by
providing a proactive approach in possible
earthquakes.

Students expressed that the earthquake
had similar aspects with the damage caused by
the enemy. These feelings come to the fore with
the metaphors of 'bomb', 'war', 'sledgehammer’
and 'creditor'. Although negative thoughts
appear under the enemy category, the
metaphors in the belief category are also
striking. It was assumed that the earthquake
generally created negative feelings, but some
students assumed that the earthquake could
have a message with the perspective given by

faith. It can be said that faith contributes to
reduce the negative feelings caused by the
earthquake to some extent. In addition, it is also
important that some students expressed the
idea that the mistakes made by human beings
in relation to the earthquake would be
reciprocated and drew attention to the lesson
that could be learned after the earthquake. In a
study conducted by Dogan et al.” among middle
school students, it was observed that students
associated earthquake with religious
arguments. In Demirkaya's?0 study conducted
with elementary school students, it is also
noteworthy that emotions arising from religious
reasons were expressed. As seen in these
studies, it is seen that students inferred that the
earthquake was caused by the lack of faith in
people or that the earthquake taught people a
lesson. The findings of our study are in parallel
with these studies.

Apart from these categories, it is seen that
PTR students produced various metaphors
related to other situations. It is seen that
students express the thoughts that come to the
fore in their minds depending on their
observations and experiences. These feelings
generally evoke negative situations. The feeling
of having experienced the earthquake created a
more result-oriented association. If the students
had not experienced the earthquake, perhaps it
could be seen that they produced metaphors that
could have positive contributions on causality.
In this respect, it may be recommended to
conduct studies in which the thoughts of
students who have not experienced the
earthquake are expressed.

Limitations

Although understanding the perceptions of
PTR students, who can play an important role
in disasters, about earthquakes will make
significant contributions to the literature, this
study has some limitations. The most important
limitation of this study is that only PTR
students were addressed. In this respect,
determining the metaphorical perceptions of
students studying in different departments
towards the concept of earthquake can be the
subject of future research. In addition to
metaphor studies, more comprehensive studies
using other qualitative research methods can be
recommended to determine students' thoughts
about earthquake in more detail.
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Conclusion

In this study, the metaphors produced by
PTR students for the concept of 'earthquake'
were determined and the emotions they felt and
perceived in this regard were determined. The
data obtained can be used to support students
psychosocially. Since the effect of the
earthquake may continue for a while on the
educational life and psychosocial status of the
students, it is important to support them by
establishing a professional team. It is seen from
the metaphors produced by the students that
the earthquake had more negative effects on
their minds. The fact that the feelings of
helplessness and death are expressed at the
forefront may be an indicator of how difficult a
process they have gone through. An evaluation
of not only PTR students but also all students
living in the earthquake zone may contribute to
the implementation of a holistic approach.
Including a course on 'earthquake' in particular
and 'disaster' in general in the curriculum
program may be beneficial in terms of the
contribution of PTR students in possible
earthquakes that may occur in the future.
Because physiotherapists constitute one of the
most important pillars of rehabilitation in these
disasters.
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Abstract

Amag: Teknolojik gelismelerle birlikte Web 2.0 teknolojilerinin egitimde kullaniimasi ve bu yontemle birlikte egitimin dinamik bir
hale gelmesi, son yillarda bu alandaki en dikkat ¢ekici konulardan birisidir. Bu ¢calismanin amaci, Fizyoterapi ve Rehabilitasyon
o68rencilerinin egitimde Web 2.0 teknolojilerinin kullanimina yonelik davranislannin ve sikliginin degerlendirilmesidir.

Yontem: Arastirmacilar, literatiirde yer alan Web 2.0 araclarini tarayarak bir degerlendirme formu olusturdu. Ogrencilere ‘Google
Forms’ ilizerinden sunulan degerlendirme formunda, egitimde online sinif olusturmak veya toplanti yapmak, ortak calisma
saglamak, icerik gelistirmek, veri toplamak, interaktif soru araclar, online egitim platformlan ve sosyal medyaya ulasmak igin
kullandiklan araclarn hangileri oldugu ile ilgili bilgileri degerlendirildi.

Bulgular: Calisma, 218 d8renci (170 K, 48 E) ile tamamlandi. Calismaya, 63 1. sinif 8rencisi (%28,90), 69 2. sinif 68rencisi
(%31,70), 40 3. sinif 6grencisi (%18,30), 46 4. Sinif 68rencisi (%21,10) katildi. Ogrenciler tarafindan en cok tercih edilen Web
2.0 araclannin sirasiyla YouTube (%97,70), Zoom (%96,80) ve Instagram (%89) olduklan bulundu. Ogrencilerin bilyiik
cogunlugunun Piktochart (%98,20), Camtasia (%97,20) ve MindMeister (%97,20) araglarni hig tercih etmedigi bulundu.
Sonug: Calismanin sonucunda fizyoterapi 6grencileri tarafindan sirasiyla sosyal medya uygulamalarindan Youtube ve Instagram,
ders olusturma uygulamalarindan Zoom en cok tercih edilirken, icerik gelistirme/ortak calisma amaciyla ve cevrimici egitim
platformlan olarak kullanilan araglarin 6g8rencilerin biiyiik cogunlugu tarafindan hig tercih edilmedigi bulundu. Bu ¢alismadan
elde edilen sonuclar, Fizyoterapi ve Rehabilitasyon ogrencilerinin egitim siireclerinde Web 2.0 araclan konusunda
farkindaliklannin artinlarak kullanimlannin gelistiriimesi gerektigini gostermektedir.

Anahtar Kelimeler: Egitim, Ogrenci, Teknoloji.

Purpose: The use of Web 2.0 technologies in education with technological developments and the fact that education has become
dynamic with this method is one of the most remarkable issues in this field in recent years. The aim of this study is to evaluate the
behaviors and frequency of physiotherapy and rehabilitation students towards the use of Web 2.0 technologies in education.
Methods: The researchers created an evaluation form by scanning the Web 2.0 tools in the literature. In the evaluation form, which
was presented to the students via ‘Google Forms’, information about the tools they use to create online classes or meetings,
collaborate, develop content, collect data, interactive question tools, online education platforms and social media were
evaluated.

Results: The study was completed with 218 students (170 F, 48 M). 63 1st grade students (28.90 %), 69 2nd grade students
(31.70 %), 40 3rd grade students (18.30 %), 46 4th grade students (21.10 %) participated in the study. It was found that the
most preferred Web 2.0 tools by the students were YouTube (97.70 %), Zoom (96.80 %) and Instagram (89 %), respectively. It
was found that the majority of students never preferred Piktochart (98.20 %), Camtasia (97.20 %) and MindMeister (97.20 %).
Conclusion: As a result of the stuay, it was found that YouTube and Instagram among social media applications and Zoom among
course creation applications were most preferred by physiotherapy students, while the tools used for content
development/collaboration and online education platforms were not preferred at all by the majonity of students. The results
obtained from this study show that physiotherapy and rehabilitation students’ awareness of Web 2.0 tools in educational
processes should be increased and their use should be improved.

Keywordss: Education, Student, Technology.
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GIRIS

Son yillarda teknoloji alaninda gergeklesen
yenilikler, giinlik yasamin pek ¢ok alaninda
kendini  gostermektedir. Ozellikle biligim
teknolojilerinde meydana gelen gelismelerin
etkilerini  egitim alaninda  goézlemlemek
mimkiindiir.! Teknolojinin geligsimiyle birlikte
6n plana cikan c¢evrimici teknolojiler yiiksek
o6grenimde o6grencilerin ve akademisyenlerin
yasamlarinin vazgegilmez bir parcasit haline
gelmekte ve o6grenme stratejilerini
etkilemektedir.2

Yiksek 6grenimde teknolojinin kendini
gosterdigi alanlardan biri de Web
teknolojileridir.! Web 2.0 araclar1 “World Wide
Web (www)”in ikinci kusagini tamimlamaktadir.
Ilk olarak 2004'te Tim O'Reilly tarafindan
“katilimli  bir ortam ile yap1 olusturmay1
mimkiin kilan yeni uygulamalar ve hizmetler”
olarak tanimlanmigtir. Web 2.0 semsiye bir
kavramdir. Bu semsiye altinda birgok
uygulamanin  gercgeklestirilmesini  saglayan
araclar bulundurmaktadir.? Web 2.0 olarak
adlandirilan bu araclar; isbirlik¢i igerik
olusturma, iletigim, etkilesim, bilgi paylagimi ve
bilgiye kolay erigsim, degerlendirme, igerik
depolama ve paylasma, gorsellestirme gibi
imkanlarin birgok kigiye kolaylikla sunulmasini
saglamaktadir. Ogrencilerin 6grenme siirecinin
merkezinde oldugu ve aktif rol oynadig1 egitim
modellerinin yaygin oldugu giiniimiizde, Web
2.0 aracglarimin egitim sirecinin bir pargasi
haline gelmesi kacinilmazdir.4>

Saglik bilimleri ile ilgili bélimlerde egitim
goren 6grenciler i¢in, ders kitaplarinin artik ana
bilgi kaynagi olmadigi ve Web tabanli bilgi
platformlar: ile sosyal medyanin bilgi kaynag:
olarak daha o6ncelikli oldugu bildirilmektedir.2
Web 2.0 araglarinin tercih edilme nedenlerinden
en 6nemlisi, ortak bir akilla birgok 6grencinin
birlikte aktif ve sosyal bir ortamda ayni hedefe
odaklayabilmesidir.6 Bu araglar1 kullanarak
ogrenciler, Ogrenme silirecine aktif olarak
katilan, bilgi {reten, bilgiyi isleyen ve
diizenleyen, kaynagi arastiran, kendi kendine
6grenme slirecini yoOneten bireyler haline
gelmektedir. Bununla Dbirlikte Web 2.0
araglarinin  kullanimi1  arastirma, problem
¢ozme, deneyimleyerek 6grenme gibi becerilerin
gelismesinde de etkili olabilmektedir.! Elmas
vd. yaywmnladiklari ¢alismada Web 2.0

araglarinin  yaratica  ve kritik distinme
becerilerini destekledigini bildirmektedir. Bu
aracglar, 6grencileri 21. ylzyilin egitim ve ig
hayatina hazirlama konusunda kritik bir 6neme
sahiptir.6

Fizyoterapi ve rehabilitasyon egitimi
miifredati; teori, beceri egitimi ve uygulamanin
kombinasyonu ile karakterizedir. Bolimiin
egitim stirecinde ¢evrimigi teknoloji
kullaniminin pratik beceri performansini, bilgi
kazanimim ve elestirel diiginmeyi destekledigi
bildirilmektedir. Fizyoterapi ve rehabilitasyon
programlari; problem ¢ézme, elestirel diiginme
gibi  21. ylzyill Dbecerilerini destekleyerek
ogrencileri bagimsiz ve oOzerk uygulamalar
yapmak igin yeterli olacak sekilde dizayn
edilmelidir.”

Web 2.0 araglarinin egitim amach
kullaniminda egitmenlere ve 6grencilere 6nemli

sorumluluklar dismektedir. Gilinimuzde
O6grencilerin  bu araclara  ulasum1i  ve
kullaniminin arastirilmasi, farkindalik
olusturmak ve bilisim okuryazarhiginin

geligtirilmesi i¢cin son derece 6nemlidir. Ayni
zamanda Ogrencilerin 21. yiuzyil becerilerini
gelistirerek mezun edilmeleri i¢in egitmenlerin
bu araclarin kullanimi konusunda belirli
yeterliliklere sahip olmas1 gerekmektedir.!
Literatiirde yer alan ¢aligmalar incelendiginde
fizyoterapi ve rehabilitasyon egitiminde
ogrencilerin Web 2.0 araglarim1 kullanim
davraniglarin iceren bir yayin
bulunmamaktadir. Bu c¢alismanin amac,
fizyoterapi ve rehabilitasyon 6grencilerinin
egitimde Web 2.0 teknolojilerinin kullanimina

yonelik davraniglarinin ve sikliginin
degerlendirilmesiydi.
YONTEM

Calisma, tanimlayici prospektif bilimsel
arastirma calismasidir. Calisma, 2022-2023
bahar ders déneminde Hacettepe Universitesi
Fizik Tedavi ve Rehabilitasyon Fakiltesi'nde
gerceklestirildi. Calisma o6ncesi Hacettepe
Universitesi  Girisimsel Olmayan Klinik
Aragtirmalar Etik Kurulu onay1 alindi (Etik
Kurul Onay Numarasi: GO 22/1249. Etik Kurul
Onay Tarihi: 13.12.2022). Tim katilimeilar,
¢alisma hakkinda bilgilendirildi ve yazili
aydinlatilmis onamlari alindi.
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Bireyler

Aragtirmaya katilmaya gontilli olan, 18
yasindan biyiik ve Hacettepe Universitesi,
Fizik Tedavi ve Rehabilitasyon Fakiiltesi,
Fizyoterapi ve Rehabilitasyon Boélumi'nde 1, 2,
3 ve 4. sinif olarak aktif 6grenimine devam eden
bireyler arastirmaya dahil edildi.

Degerlendirmeler

Ogrencilerin  aragtirmaya daveti icin
“arastirmaya davet afigi” kullanildi. Arastirma
davet afigi, okula ait sosyal medya
hesaplarindan ve okuldaki duyuru
panolarindan paylasilarak katilimer toplandi.

Arastirmada veri toplama islemi 0z-
bildirime dayali bir degerlendirme formu ile
saglandi. Degerlendirme formu, online olarak
“Google forms” alt yapist kullanilarak
olusturuldu. Katilimcilar degerlendirme
formuna davet afigleri tizerindeki linkten veya
QR kodunu taratarak ulasta.

Degerlendirme  Formu:  Katilimcilarin
demografik bilgileri (yas, cinsiyet, 6grenim
diizeyi), egitimde online siif olugturmak veya
toplant1 yapmak, ortak calisma saglamak, igerik
geligstirmek, veri toplamak, interaktif soru
araglari, online egitim platformlar1 ve sosyal
medyaya ulagsmak igin kullandiklar1 araglarin
hangileri oldugu ile ilgili bilgileri degerlendirildi
(Veri toplama araclari).

Anket toplamda 25 sorudan olusmaktaydi.
Degerlendirme formuna eklenen araclar,
https://www.toptools4learning.com/ sitesi
incelenerek 2022 yili i¢in egitimde en sik
kullanilan araclar tizerinden arastirmacilarin
gorislerine gore degerlendirildi. Formun birinci
b6limde online smif olusturmak/ders veya
toplant1 diizenlemek icin “Zoom’, ‘Microsoft
Teams’, ve ‘Google Meet’ araglar1 sorgulandi.
Ikinci bélimde o63rencilere ortak calismaya
ortam saglayan uygulamalar i¢in ‘Padlet’ ve
‘MindMeister’ araglarimin kullanimi soruldu.
Uctincii boliimde igerik gelistirmek i¢in ‘Adobe
Acrobat Pro’, ‘Canva’, ‘Genially’, ‘Adobe
Illustrator’, ‘Piktochart’ ve ‘Camtasia’
programlari sorgulandi. Dérdiinci bélimde veri
toplamak ve bu verileri paylagsmak icin
ogrencilerden ‘Google Forms’ ve ‘Survey
Monkey’, besinci bélimde ise interaktif soru
araclarindan olan ‘Quizizz’, ‘Quizlet’ ve ‘Kahoot’
uygulamalarindan hangilerini ne siklikla tercih
ettiklerini igaretlemeleri beklendi. Altinc:
bélimde online kurs veya egitim
platformlarindan ‘Udemy’, ‘Coursera’, ‘edX’,

Ayvat et al

‘Khan Academy’ ve ‘Ted Talks’ araglar:
sorgulandi. Yedinci bélimde ise &grencilere
egitim ve derse hazirlik siirecinde sosyal medya
araci olarak ‘Facebook’, ‘Instagram’, ‘YouTube’
ve ‘Twitter’ araglarin1 ne siklikta kullandiklar:
soruldu. Katilimcilardan bu araglarin kullanim
sikliklarim ‘hi¢’, ‘nadiren’, ‘ara sira’, ‘sik sik’ ve
‘her zaman’ olarak 5 parametre ile
degerlendirmesi istendi.

Istatistiksel analiz

Verilerin istatistiksel analizinde Statistical
Package for the Social Sciences 25.0 IBM Corp.,
California, ABD) kullamildi. Arastirmanin
istatistiksel analizinde tanimlayici istatistikler
kullanildi. Normal dagilan sayisal degiskenlerin
tanimlayic1 istatistikleri ortalama ve standart
sapma, normal dagilmayan sayisal
degiskenlerin  tanimlayicilari, ortanca ve
ceyreklikler aras1 aciklik degerleri kullanilarak
belirtildi.  Ordinal  degigskenlere  yo6nelik
tanimlayici istatistikler ise frekans ve sayi
tablosu seklinde gosterildi.

BULGULAR

Calisma, 218 o6grenci (170 K, 48 E) ile
tamamlandi. Calismaya, 63 1. simif 6grencisi
(%28,90), 69 2. smif 6grencisi (%31,70), 40 3.
smif 6grencisi (%18,30), 46 4. Sinif 6grencisi
(%21,10) katildi. Calismaya katilan 6grencilerin
tanimlayici 6zellikleri Tablo 1’de verildi.

Fizyoterapi 6grencilerin Web 2.0 araglarim
ders/toplant1 diizenleme, ortak calisma, icerik
gelistirme ve veri toplama amagclariyla kullanim
sikliklar1 ve derslere hazirlik stireclerinde
interaktif soru araglari, c¢evrimic¢i egitim
platformlar1 ve sosyal medyayr kullanim
sikhiklar1  Tablo 2de verildi. Ogrenciler
tarafindan en ¢ok tercih edilen Web 2.0
araclarinin sirasiyla YouTube (%97,70), Zoom
(%96,80) ve Instagram (%89) olduklar1 bulundu.
Ogrencilerin biiyiik ¢ogunlugunun Piktochart
(%98,20), Camtasia (%97,20) ve Mindmeister
(%97,20) araclarini hi¢ tercih etmedigi bulundu.

TARTISMA

Bu calisma, fizyoterapi ve rehabilitasyon
b6limi 6grencilerinin egitim siireglerinde Web
2.0 araglar1 kullanim sikliklarinin arastirilmas:
amaciyla planlandi. Calismanin sonuglarina
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Tablo 1. Calismaya katilan 68rencilerin tanimlayici 6zellikleri
(N=218).

X+SD
Yas 20,80+3,70
Genel not ortalamasi (4’lii sistem) 2,97+0,38
n (%)
Cinsiyet
Kadin 170 (78)
Erkek 48 (22)
Baglangic yili
2019 ve dncesi 14 (6,5)
2020 39(17,9)
2021 39(17,9)
2022 62 (28,4)
2023 64 (29,4)
Sinif
1. Sinif 63 (28,9)
2. Sinif 69 (31,7)
3. Sinif 40(18,3)
4. Sinif 46 (21,1)

gore 6grenciler tarafindan en sik kullanilan Web
2.0 araclary; YouTube (%97,70), Zoom (%96,80)
ve Instagram (%89) araclariydi.

Web 2.0 araglarinin; iletisim, etkilesim,
bilgi paylasimi ve bilgiye kolay erigsme, igbirlik¢i
icerik olusturma, icerik depolama ve paylasma,
degerlendirme ve gorsellestirme gibi imkanlari
sayesinde O0grenci ve Ogretmenlere ihtiyag
duyduklar: kolaylik ve destegi saglamaktadir.®
Bu baglamda, Web 2.0 araclarinin egitim
sistemindeki degisimi destekleyen bir teknolojik

yenilik oldugu dusinilmekte ve egitim
ortamlarina adapte edilmesi tavsiye
edilmektedir.6

Bu tavsiyeler  1s181nda, fizyoterapi

ogrencilerinin Web 2.0 teknolojileri kullanim
sikliklari ile ilgili yaptigimiz ¢aligma sonucunda
elde ettigimiz sonuglar sunlardir:

Calismanin birinci bélimiinde, ¢alismaya
katilan 6grencilerin biiyiik ¢ogunlugunun ders
olusturmak 1i¢in ‘Zoom’ uygulamasini tercih
ettigi, bunu ‘Microsoft Teams’ uygulamasinin
izledigi ve en az tercih edilen uygulamanin
‘Google Meet’ oldugu bulundu. Bu araclarin

kullanim sikliklarinda ‘Zoom’ uygulamasinin en
sik tercih edilmesinin nedeni olarak Hacettepe
Universitesi’nin online egitim i¢in kullanilan
Hadi sisteminde online ders olusturulmasinda
“Zoom’ uygulamasinin destekleniyor olusunun
en onemli faktér oldugu distuntlmektedir.
Online ders platformu diginda 6grenciler
kendileri Dbireysel olarak ders olusturma
amaciyla ‘Microsoft Teams’ ve ‘Google Meet’
uygulamalarini kullanmaktadirlar. Literatiirde
ders olusturma amaciyla Web 2.0
uygulamalarinin kullanimi ile ilgili
calismalarin, genellikle COVID-19 dénemindeki
online egitim yaklagimlari icerisinde ele alindig1
goze carpmaktadir. COVID-19 doéneminde
fizyoterapi 6grencilerin ¢evrimigi derslere bakis
acilarinmi degerlendiren bir calismada,
katilimcilarin %71,10'inin gevrimigi derslerin
¢alismalarinda kendilerine yardimci olduguna
inanmakta oldugu bulunmusgtur. Katilimcilar,
¢cevrimic¢i 6grenmede en sik kullanilan aracin
(%62,80) WhatsApp oldugunu, bunu Zoom
(%39,100 ve  Google Meet (%32,70)
uygulamalarinin takip ettigini bildirmiglerdir.9

Calismanin ikinci bolimiinde ortak ¢calisma
ortami sunan ‘Padlet’ ve ‘Mindmeister’
uygulamalarinin 6grencilerin biiyiik ¢cogunlugu
tarafindan neredeyse hi¢ kullanmilmadigi tespit
edildi. Ortak ¢alisma ortami sunan bu iki Web
2.0 uygulamasi, 6grencilerin ve egitmenlerin
gercek zamanli olarak paylasim yapmasina
olanak tanmiyan, is birligine izin veren, testler,
grup tartigmalari, soru-cevap yaklagimlari
iceren uygulamalardir. ‘Padlet’ uygulamasinin
ucretsiz sirimi bulunmakla birlikte, ayni anda
olugturulacak uygulamalar, daha kapsaml
dosya yukleme yetenegi gibi noktalarda tcretli
sirimunin alinmas:1 gerekmektedir.l® Ortak
¢alisma ortami sunan uygulamalarin neredeyse
hi¢ kullanilmamasinin  nedenleri olarak,
uygulamalarin  ucretli olmasi, fizyoterapi
ogrencilerinin sadece derslerdeki grup 6devleri
kapsaminda buna ihtiya¢ duymalar1 ve ortak
calisma ortamlarinda bir akademisyenin
koordinasyonuna ihtiya¢ duymalar1  gibi
maddeler sayilabilir.

Calismanin tglinct bolimunde, fizyoterapi

O6grencilerinin  igerik gelistirme amaciyla
‘Genially’, ‘Piktochart’ ve ‘Camtasia’
uygulamalarini neredeyse hig tercih

etmedikleri, tiim icerik geligtirme uygulamalar:
igerisinde ise en sik ‘Canva’ uygulamasini tercih
ettikleri ~ bulundu. Turkiye’de fizyoterapi
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Tablo 2. Ogrencilerinin Web 2.0 araclarini kullanim sikliklan (N=218).

Ayvat et al

Hic Nadiren Ara Sira Sik Sik Her Zaman
Amag Arag n (%) n (%) n (%) n (%) n (%)
Ders Zoom 7(3,2) 37(17,0) 77(35,3) 70(32,1) 27(12,4)
olugturma Microsoft Teams 101 (47,7) 78(35,8) 26 (11,9) 10 (4,6) -(0,0)
Google Meet 164 (75,2) 39(17,9) 14 (6,4) 1(0,5) -(0,0)
Ortak calisma  Padlet 208 (95,4) 5(2,3) 4(1,8) 1(0,5) -(0,0)
MindMeister 212 (97,2) 2(0,9) 3(1,4) 1(0,5) -(0,0)
igerik Adobe Acrobat Pro 142 (65,1) 35(16,1) 24(11,0) 11(5,0) 6(2,8)
gelistirme Canva 66 (30,3) 53 (24,3) 49 (22,5) 32 (14,7) 18(8,3)
Genially 206 (94,5) 9(4,1) 2(0,9) 1(0,5) -(0,0)
Adobe lllustrator 181(83,0) 24(11,0) 6(2,8) 5(2,3) 2(0,9)
Piktochart 214 (98,2) 3(1,4) 1(0,5) -(0,0) -(0,0)
Camtasia 212 (97,2) 5(2,3) 1(0,5) -(0,0) -(0,0)
Veritoplama  Google Forms 56 (25,7) 46 (21,1) 58 (26,6) 45 (20,6) 13(6,0)
Survey Monkey 201(92,2) 12 (5,5) 5(2,3) -(0,0) -(0,0)
interaktif soru  Quiziz 157 (72,0) 31(14,2) 24(11,0) 6(2,8) -(0,0)
araglan Quizlet 162 (74,3) 33(15,1) 17(7,8) 5(2,3) 1(0,5)
Kahoot 117 (53,7) 55 (25,2) 38(17,4) 7(3,2) 1(0,5)
Cevrimici Udemy 145 (66,5) 40(18,3) 25(11,5) 4(1,8) 4(1,8)
egitim Coursera 209 (95,5) 6(2,8) 3(1,4) -(0,0) -(0,0)
platformu
edX 204 (93,6) 8(3,7) 1(0,5) -(0,0) -(0,0)
Khan Academy 125 (57,3) 39(17,9) 38(17,4) 10 (4,6) 6(2,8)
TedTalks 112 (51,4) 48 (22,0) 43(19,7) 9(4,1) 6(2,8)
Sosyal medya Facebook 181 (83,0) 31(14,2) 3(1,4) 3(1,4) -(0,0)
Instagram 24(11,0) 21(9,6) 60 (27,5) 65 (29,8) 48 (22,0)
Youtube 5(2,3) 12 (5,5) 50 (22,9) 90 (41,3) 61(28,0)
X (Twitter) 112 (51,4) 29(13,3) 37(17,0) 23(10,6) 17(7,8)
ogrencilerinin bireysel &6grenme stillerinin kullanilmadigi, ‘Google Forms’ uygulamasinin

arastirildigi bir calismada, %87 oraninda goérsel
6grenmenin tercih edildigi bulunmustur.!!

Calismamizin sonucunda ‘Canva’
uygulamasinda yer alan farkli  gorsel
zenginlestirici  parametrelerin  6grencilerin

dikkatini ¢ekerek 6grenme siireclerini olumlu
etkiledigi ve bu nedenle daha ¢ok tercih edildigi
distiniilmektedir. Literatir incelendiginde
‘Canva’ uygulamasinin 6zellikle dil 6grenme ile
ilgili  egitim  siireglerinde  aktif olarak
kullanildigi ve olumlu etkilerinin oldugu
bulunmustur.1213

Dordiinct béliimde, veri toplama amaciyla
‘Survey Monkey’ uygulamasinin neredeyse hig

ise yaklagik olarak %25 oraninda hig
kullanilmazken, yine yaklasik olarak %20-25
oranlarinda nadiren, ara sira ve sik sik
kullanildig: bulundu. ‘Google Forms’
uygulamasinin kullaniminin kolay olmasi,
yaygin olarak kullanilmasi ve ucretsiz olmasi

gibi avantajlarinin fizyoterapi 6grencileri
arasinda kullanim siklhigim arttirdig:
distnilmektedir.

Bir ¢aligmada, tip lisans egitimi siirecindeki
bir derse ‘Survey Monkey ve ‘Google Docs’
uygulamalarinin entegre edilmesi sonucunda,
dersin sonunda o6grencilerin ‘Google Docs’
uygulamasini daha c¢ok tercih ettikleri
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bulunmustur. Ogrenciler, ‘Survey Monkey’
uygulamasinin satin alma islemi
gerektirmesinin  bir limitasyon oldugunu
belirtmiglerdir.l4 COVID-19 doéneminde acil
olarak klasik egitimden online egitime gec¢me
zorunlulugunun ortaya ¢ikmasi tizerine ‘Google
Forms’ wuygulamasinin  kullanildign ~ bir
calismada, smiftaki 6devlere otomatik olarak
entegre edilebilecek bir sinav olarak gevrimigi
formlar olusturan bu sisteminin kullaniminin
uygun oldugu ve 6grenme becerilerini test etme
amaciyla kullanilabilecegi gosterilmigtir.15

Besinci bolimde 6grencilerin interaktif
soru araglar1 tercihlerine bakildiginda ‘Quizziz’
ve ‘Quizlet’ uygulamalarinin bluyuk oranda
tercih edilmedigi ve bunlara kiyasla ‘Kahoot’
uygulamasinin daha ¢ok tercih edildigi gorildi.
Ogrencilerin yaklagik olarak yarisi ‘Kahoot’
uygulamasini hi¢ tercih etmezken, geri kalan
o6grenciler nadiren, ara sira, sik sik ve her
zaman uygulamayr kullandiklar1 belirtti.
‘Kahoot” uygulamasinin o6grenciler igin en
o6nemli faydalarindan biri, dersi ‘oyunlagtirma’
yontemi 1ile 06grencilerin  motivasyonlarini
artirmasidir. ‘Oyunlastirma’, 6grenmeyi tegvik
eden bir uygulamadir ancak c¢ok az calisma,
bunun  6grenme uzerindeki  etkisinden
bahsetmektedir.'® Bir c¢aligmada, 6grenciler
‘Kahoot’ uygulamasinin bilgiyi kontrol etmek ve
katilimi tesvik etmek igin iyi bir ara¢ oldugunu
ve bu nedenle keyif aldiklarin1 ifade
etmiglerdir.’” Baska bir calismada, ‘Kahoot’
uygulamasinin Ingiliz edebiyat1 derslerine
entegre edilmesi arastirilmigtir. Calismanin
sonucunda ‘Kahoot’ uygulamasinin 6grencilerin
6grenme deneyimlerini olumlu yénde etkiledigi,
O6gretme ve Ogrenmenin kalitesini gelistirdigi
bulunmustur.18

Altinci  boélimde o6grencilerin  ¢evrimigi
egitim platformu tercihlerinde Coursera ve edX
uygulamalarini neredeyse hig tercih
etmedikleri, bunlara kiyasla sirasiyla TedTalks,
Khan Academy ve Udemy uygulamalarini daha
¢ok tercih ettikleri goérildi. Ancak bu
uygulamalar1 da %50 oraninin uzerinde hig
tercih etmemekteydiler. “TedTalks’ uygulamasi,
diinyanin bir¢cok yerinde dogmus cok cesitli
Ingilizce konusan kisilerin izleyiciyle cesitli ilgi
¢ekici konular hakkinda eglenceli ve tanidik bir
sekilde konustugunu gérebileceginiz, videolarin
paylasildigi bir web sitesi ve indirilebilir bir
uygulamadir. Literatiirde, ‘TedTalks’
uygulamasinin 6grenme siireglerinde tercih

edilmesi ile ilgili calismalarin ¢ogu Ingilizce
ogrenme c¢alismalarina dayanmaktadir. Bir
calismada, Ingilizce dil egitiminde TedTalks
uygulamasinin 6grencileri 6grenmeye tesvik

ederek derse katilimlarim arttirdigi
bulunmustur.®
Son bolimde ogrencilerin egitim

suireclerinde sosyal medya kullanim tercihleri
gbz 6nlune alindiginda, sirasiyla ‘Youtube' ve
‘Instagram’ uygulamalarimi tercih ettikleri
bulundu. ‘Facebook’ uygulamasi ise 6grenciler
tarafindan %83 oraninda hi¢ tercih edilmedi.
Gegmigte Ogrencilerin 6grenme siureclerinde
sosyal medya kullanimi ile ilgili ¢alismalarda
‘Facebook’ uygulamasinin c¢ok fazla tercih
edildigi gorilmektedir.20 Bunun sebebinin
gecmiste ‘Facebook’ uygulamasinin 6zellikle
gengler arasinda sosyal medya araci olarak
siklikla  kullanilmasi, son yillarda ise
‘Instagram’ uygulamasinin daha fazla tercih
edilmesi oldugu distiniilmektedir.

2015 yilinda Lenhart vd. tarafindan yapilan
bir calismada, genglerin %92’sinin bir sosyal ag
sitesini  kullandigi, %24’Unltn 1ise surekli
cevrimici olduklari bildirilmistir. Bu durum,
gencglerin sosyal medyayr egitim amach da
kullanmasinin 6niinii agmaktadir.2! Youtube,
ozellikle tip oOgrencileri arasinda oldukga
popiilerdir ve sitedeki egitim videolar1 diinya
¢apinda 6nemli bir kitleye ulasmaktadir.22.23 Tip
ogrencilerinin pratik prosediirler ve sinavlar
uzerinde calismak i¢cin YouTubeu kullandiklar:
gosterilmigtir; lisansiisti 6grenciler de bunun
faydali bir egitimsel yardimci oldugunu
dogrulamiglardir.22

Sosyal medyanin egitim ortamindaki
potansiyel faydalar: sadece tip camiasinin degil,
tim saghk profesyonellerinin ilgisini
¢ekmektedir. Digs Hekimligi alaninda c¢esitli
sosyal medya tiirleri egitime yardimci olarak
kullanildiginda, akranlar arasindaki tartismayi
tesvik ettigi ve 6grenme materyallerine erigimi
iyilestirdigi =~ gosterilmigstir.2425  Hemsgirelik
ogrencileri ayrica Twitter ve Facebook
kullanimina yo6nelik olumlu tutumlar ifade
ederek, hemsgirelik sorunlarina iliskin
farkindaligin  arttigini, Ogrenimlerinde 6z
yeterliligin  arttigimmi  ve  genel olarak
kullaniminin keyifli oldugunu
belirtmiglerdir.26:27

Yeni mezun fizyoterapistlerin  sosyal
medyay1 6grenme amaci olarak kullanimlarini
inceleyen Dbir c¢alismada, fizyoterapistlerin
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yaklagsik olarak %851 sosyal medyanin etkili
6grenme araclar1 oldugunu dustindiklerini
ifade etmislerdir. Katilimcilar, ‘Youtube’ ve
‘Instagram’ videolarim1 yeni egzersiz fikirleri,
kanita dayali caligmalarin 6zetleri, kas-iskelet
sistemi ile ilgili bilgilerini giincel tutma gibi
bir¢ok farkli amag¢ i¢in kullandiklarini ifade
etmiglerdir. Ozellikle mesleki uygulamaya
geciste sosyal medya araglarinin etkili oldugunu
belirtmislerdir. Calismanin sonucunda,
ozellikle igyeri destegi yetersiz olan yeni
mezunlar i¢in sosyal medyanin yeni ortaya
citkan o6grenme araglar1 olarak daha 1iy1
anlagilmasina yonelik aragtirmalar yapilmasi
Onerilmistir.2?6 Bagka bir ¢aligmada da,
YouTube’ ve ‘Facebook’ gibi sosyal medya
araglarinin  6grencilerin bilgi ve &grenme
cgiktilarimi arttirdigr rapor edilmistir.2® Sosyal
medya araglarinin  egitimde kullanimim
arastiran bir derlemede, arastirmalarin
%179,80'1 sosyal medyanin egitimde kullanimim
desteklemektedir. Ayrica sosyal medyanin

anatomi bilimlerinde ve saghk
profesyonellerinde kullanimi arastirildiginda,
calismalarin  c¢ogunlugunun sosyal medya

uygulanmalarinin  kullanilmasini  savundugu
gorulmektedir. Ancak kanit miktarinin sinirl
oldugu ve sosyal medya kullaniminin akademik
bagariy1 nasil etkiledigine daha fazla
odaklanilarak ek arastirmalar yapilmasi
gerektigi ifade edilmigtir.20

Limitasyonlar

Calismanin sadece Hacettepe Universitesi
Fizik Tedavi ve Rehabilitasyon Fakiltesi
ogrencilerinde yapilmis olmasi, tiim fizyoterapi
6grencilerinin 6grenme slreclerinde Web 2.0
kullanimi1  agisindan  genellenememektedir.
Universitelerin Web 2.0 araglarinin kullanimi
acisindan farkli altyapir sistemlerine sahip
olmalari, egitim programlarinin farkll ders
icerikleri ve yeterliliklere sahip olmasi, 6gretim
tyelerinin bu konudaki farkindaliklarimin
degisken olmasi sonucunda 6grencilerini tegvik
etme acisindan farklihiklara sahip olmalar1 gibi
birgok faktér Web 2.0 uygulamalarinin
kullanim 6zelliklerini degistirebilmektedir.

Sonug

Turkiye’de Fizyoterapi ve Rehabilitasyon
egitimi veren en onemli fakiiltelerden biri olan
Hacettepe Universitesi Fizik Tedavi ve
Rehabilitasyon Fakiiltesi 6grencilerinin Web 2.0
araglarin1  kullanim davranmisi ve sikhigi
incelendiginde, 6zellikle icerik gelistirme, ortak

Ayvat et al

calisma amaciyla ve c¢evrimigi egitim
plaftormlar1  olarak  kullamilan araclarin
o6grencilerin biyik cogunlugu tarafindan hig
tercith  edilmedigi  bulundu. Sorgulanan
araclardan en c¢ok tercih edilenler ise YouTube,
Zoom ve Instagram araclariydi. Calismamizin,
fizyoterapi Ogrencilerinin Web 2.0 araclari
kullanimi1 ve bu uygulamalarin kullanim
sikliginin analiz ederek, gelecekte yapilmasi
gereken diizenlemeler ic¢in ilk adim oldugunu
distinmekteyiz. Teknolojinin siirekli gelismesi
ve Web 2.0 araglarinin popilerliginin stirekli
degismesi nedeniyle, bu calismalarin yillar
icerisinde giincellenmesi ve buna yonelik olarak
gerekli diizenlemelerin yapilmasi
gerekmektedir. Gelecekteki calismalarda Web
2.0 araglarinin kullanimini etkileyen faktorlerin
ve bu araglarin kullanilmasinin 6grencilerin
6grenme  becerilerini  nasil  etkilediginin
aragtirilmas1 gerekmektedir. Acil durumlarda
ortaya ¢ikabilecek online egitim segeneginin g6z
6ninde bulundurularak, o6grenciler Web 2.0
teknolojileri kullamimlar1 acisindan tegvik
edilmelidir. Gelecekteki calismalarda, Web
2.01n yam sira 6grencilerin kullandigr Web 3.0
ve 4.0 uygulamalarinin ve yapay zeka destekli
uygulamalarin da egitimde O6nemli araglar
olabilecegi diigiintiilerek, bu uygulamalarin da
arastirilmasi gerekmektedir.

Tegekkiir: Yok

Yazarlarin Katki Beyani: FA, MD: Konsept/fikir
gelisimi, c¢alisma dizayni, proje yoOnetimi, veri
toplama/igleme, veri analizi/yorumlama, literatir
aragtirmasi, olgularin saglanmasi,
tesislerin/ekipmanin saglanmasi, yazma, Kkritik
gozden gecirme; EA: Konsept/fikir gelisimi, ¢alisma
dizayni, proje yoOnetimi, veri toplamaligleme, veri
analizi/yorumlama, literatiir arastirmasi, olgularin
saglanmasi, tesislerin/ekipmanin saglanmasi, kritik
gozden gecirme; OOK, GSU: Calisma dizayni, proje
yonetimi, literatiir arastirmasi, kritik gbézden
gecirme; MK, SAY: Calisma dizayni, proje yonetimi,
olgularin saglanmasi, tesislerin/ekipmanin
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Turkiye’de gerceklestirilen lisansustu tez calismalarinda
pes planusu belirlemede kullanilan tani kriterlerinin

incelenmesi

Investigation the diagnostic criteria used to determine pes planus in postgraduate thesis studies conducted in Turkey
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Abstract

Amag¢: Bu calisma iilkemizde gerceklestirilen lisansiistii tezlerde pes planusun belirlenmesinde kullanilan tani kriterlerini
incelenmek ve sonugclan giincel literatiirle tartismak amaciyla planlandi.

Yontem: Yiiksekogretim Kurulu Ulusal Tez Merkezi veri tabaninda “pes planus, diiztaban, kalkaneovalgus, pronasyon, arka ayak
eversiyonu/valgusu, diisiik ark, pes planovalgus, ice basma, ayak postiirii, medial longitudinal ark, navikiiler yiikseklik, navikiiler
diisme, ayak izi, pedobarografi” anahtar kelimeleri kullanilarak 147 lisansiisti calismaya ulasildi. Dahil edilme kriterlerini
saglayan 117 calisma incelendi.

Bulgular: Pes planusu belirlemek icin en sik kullanilan yontemler Navikiiler Diisme Testi (NDT) (n=40; % 34,18), Ayak Postiir
indeksi (AP) (1=37; %31,62) ve ayak izi (n=15; % 12,82) yéntemiydi. NDT kriterinin siklikla 10 mm ve iizeri, APi kriterinin ise
cogunlukla 6 ve iizeri degerlerinin dikkate alindigi goriildii. Ayak izi yénteminde daha cok Staheli Ark indeksi, Ark indeksi ve
Chippaux-Smirak indeksi kullanildigi belirlendi. Tezlerdeki bireylerin en sik degerlendirildigi sonug olgiitleri denge,
pedobarografi, kas kuvveti, ayak fonksiyonu, yasam kalitesi ile ilgiliydi.

Sonug: Pes planusun belirlenmesinde kullanilan tani kriterleri agisindan bir fikir birligi bulunmadig) goriildii. Literatiirde gecerli
ve giivenilir kabul edilen 6lciim yontemlerin tartisilan avantaj ve dezavantajlari isiginda klinik karar vermenin ve dl¢iim hatalarinin
etkisini en aza indirmek icin farkli test sonuglarinin birlestirilmesinin dogru bir yaklasim olabilecegi degerlendirildi.

Anahtar Kelimeler: Pes planus, Ayak, Tezler.

Purpose: This study was planned to examine the diagnostic criteria used to determine pes planus in postgraduate theses
conducted in our country and to discuss the results with the current literature.

Methods: Using the keywords "pes planus, flatfoot, calcaneovalgus, pronation, hindfoot eversion/valgus, low arch, pes
planovalgus, in-toeing, foot posture, medial longitudinal arch, navicular height, navicular drop, footprint, pedobarography " in the
database of the Council of Higher Education National Thesis Center. 147 posigraduate studies were accessed. 117 studies
meeting the inclusion criteria were examined.

Results: The most commonly used methods to determine pes planus were Navicular Drop Test (NDT) (n=40; % 34,18), Foot
Posture Index (FPI) (n=37; %31,62) and footprint method (n=15; % 12,82). It was observed that the NDT criterion was frequently
taken into consideration as 10 mm and above, and the FPI criterion as 6 and above. It was determined that Staheli Arc Index, Arc
Index and Chippaux-Smirak Index were mostly used in the footprint method. The outcome measures in which individuals were
most frequently evaluated in theses were related to balance, pedobarography, muscle strength, foot function, and quality of life.
Conclusion: It was observed that there is no consensus regarding the diagnostic criteria used to determine pes planus. In light of
the discussed advantages and disadvantages of measurement methods that are considered valid and reliable in the literature, it
was evaluated that combining different test results could be a correct approach to minimize the impact of clinical decision making
and measurement errors.

Keywords: Pes planus, Foot, Theses.
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Pes planus ya da diiztaban, en sik gériilen
alt ekstremite deformitelerinden biri olup
medial longitudinal arkin (MLA) c¢oktiigii, 6n
ayagin arka ayaga gore abduksiyonu igeren
kronik bir durumdur.? Rijit (sert) ve esnek tip
olmak tizere iki gekilde goriilmektedir. Rijit tip
daha az yaygin olmakla birlikte sikhikla
semptomatiktir ve rijit tipte ayagin agirhk
tasima durumu fark etmeksizin arkin ¢6kmiis
oldugu gorulur.? Siklikla asemptomatik olan
esnek pes planusta ise agirhlk taginmayan
durumlarda normal ya da bir miktar ¢okmis
olan ark yapisinin ylksekligi agirlik tagima ile
azalmaktadir.1:3

Cocuklarda yasamin erken yillarinda
gorulen gelisimsel pes planus, normal kabul
edilmektedir. Kas iskelet sisteminin zaman
icinde olgunlagmasiyla ark yapisi, iki yasinda
oturur pozisyonda normal gériiniime gelir ancak
agirhk tagima ile ylksekligini kaybedebilir.34
Esnek pes planus genellikle on yas civar
dizelmektedir.? Pes planus tanisinda altta
yatan problemleri dikkate almak o6nemlidir.
Ornegin pediatrik pes planusta, merkezi ve
periferik sistem patolojileri, laksite, kas- tendon
dengesizliligi, koalisyon ve kollojen
bozukluklar: kaynakli olabilecegi bildirilmistir.?
3-6 yas aras1 okul 6ncesi ¢ocuklarda pes planus
gelisim riskini etkileyen nedenler arasinda W
pozisyonunda oturma, obezite, erkek cinsiyet,
eklem laksitesi rapor edilmistir.’ Kas iskelet
sisteminin gelisimini tamamlamasindan sonra
gorillen edinilmig pes planusta ise tibialis
posterior kas disfonksiyonu baslica sebep olarak
gorulmektedir.! Ayrica alt ekstremite dizilim
problemlerinin de ayak- ayak bilegi tizerinde
olumsuz etkisi olabilmektedir. Ornegin femoral
anteversiyon, internal tibial rotasyon ayagi
etkileyen pronasyona sebep olmaktadir.!

Pes planus tanisinda tanimlayici kriterlerin
degigkenligi deformitenin gergek goérilme
sikliginmi belirlemeyi zorlagtirmaktadir. 2- 6 yasg
aras1 yaygmlhigin en c¢ok gorildigi yas olup
ilkokul ¢aginda bu oran azalmakta,
yetigkinlikte %5 1ila %14 arasinda, yash
yetiskinlikte 1ise bu oranin %19 oldugu
bildirilmigtir.45

Pes planusu belirlemede g¢esitli klinik,
laboratuvar ve radyolojik yontemler
kullanilmaktadir.! Subtalar eklemdeki

pronasyon varhginin pes planusla iliskisinden
dolay1 Ayak Postiir Indeksi (API),6 oturur
pozisyondan ayakta durma pozisyonuna geciste
navikiiler yiiksekligin hesaplandigi Navikiiler
Diisme Testi (NDT),” Feiss Cizgisi yontemi,!
rijit veya esnek tip pes planus ayriminda Jack’in
Parmak Kaldirma Testi,! subtalar eklemin
pronasyonu ya da supinasyonu hakkinda bilgi
veren subtalar a¢i,! ayak ark yapisinin ayagin
yerle kapladig: alan ile iligkisinden dolay1 ayak
1z1 tizerinden yapilan 6l¢imler® ve ayak plantar
basing analiz verilerini veren pedobarografi
cihazlari® klinik ve laboratuvar ol¢ciimlerinde
kullanilmaktadir. Tan1 i¢cin anterior ve lateral
yonde cekilen ayak radyografileri tizerinden de
cesitli ac1 hesaplamalar1 yapilmaktadir.?

Klasik olarak pes planus tanisi konulurken
sadece medial longitudinal arkin yiiksekligine
odaklanmak etyolojik faktorleri ya da anatomik
kusurlar1 atlayan subjektif bir degerlendirme
olabilmektedir. Uygun degerlendirme ve tani
kriterlerinin kullanilmasi deformitenin dogru
teghisi, tedavisi ve takibi acisindan onemlidir.
Kullanilan degerlendirme yontemlerin ¢esitlilik
gostermesi, Kklinik tercih ve literatiurde
tartisilan yonlerinin olmasi bu ¢alismanin ¢ikig
noktasini olusturmaktadir. Bu dogrultuda
birincil amacimiz tilkemizde yapilan lisanststii
tez calismalarinda, pes planuslu bireylerin
tespit edilmesinde kullanilan tani kriterlerini
ortaya koymakti. Ikincil amacimiz ise tez
calismalarindaki katilimcilarin
degerlendirildigi parametreleri incelemek ve
sonuglar: giincel literatiir egliginde tartigmakti.

Calismamizin planlama asamasinda
ongoérdigumiz hipotezlerden biri olmamasina
karsin, calisma kapsaminda incelenen tezlerin
yaymnlanma tarihlerine gére dagilimlarimi da
inceledik. Buradan yola ¢ikarak ¢aligmaya dahil
edilen tezlerde kullanilan degerlendirme
yontemlerinin hangi yillarda kullanilmaya
baglandigini, hangi tarihten sonra sik
kullanildigin1 ve dinyada bu yontemlerin
kullanimiyla nasil paralellik gosterdigini
belirlemeyi hedefledik.

YONTEM

Bu c¢alisma, tlkemizde ge¢mis yillarda
yapilmig lisansisti tez caligmalarini
inceleyerek yuritilmistiir. Dahil edilme
kriterleri, tezlerin Turkiye'de gergeklestirilmig
olmasi ve tam metinlerine ulagilabilmesi ve tez
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icerisinde ‘pes planus’u belirleyici
degerlendirme yontemlerini igermesiydi.

Verilerin toplanmasi

Temmuz 2023’te Yuksekogretim Kurulu
Ulusal Tez Merkezi (YOKTEZ) veri tabaninda
ilkemizde yapilan lisansiistii tezleri tespit
etmek i¢in pes planus deformitesini tanimlayan
ve deformite ile iligkili anahtar kelimelerin
timi arama motorunda “tez igeriklerinin
tamamini” kapsayacak sekilde taratildi.
YOKTEZ veri tabaninda “pes planus, diztaban,
kalkaneovalgus, pronasyon, arka ayak
eversiyonu/valgusu, disiuk ark, pes
planovalgus, ice basma, ayak postiirii, medial
longitudinal ark, navikiiler yukseklik,
navikiler diisme, ayak 1izi, pedobarografi”
anahtar kelimeleri kullanilarak 147 lisansiisti
calismaya ulasilda. Inceleme sonucu, YOKTEZ
ya da Universite e-kiitiphanesinde
ulagilamayan (n=27) ve pes planusu belirlemek
icin herhangi bir kriter icermeyen (n=3) tezler
diglandi. Dahil edilme kriterlerini karsilayan
117 lisansiistii tez incelemeye alindi (Sekil 1).

Dahil edilen 117 tezin kolay incelenebilmesi
icin excel dosyast hazirlandi. Bu dosya
icerisinde okunan tezlerle iligkili “YOKTEZ no,
yazarlar, yil, tez tlirii, tiniveriste, anabilim dali,
calismanin dahil edilme ve diglanma kriterleri,
amaci, katilimcilar, miidahale igerigi, sonug
Olgutleri, bulgular, sonu¢” bilgiler kaydedildi.
Daha sonra bu dosya tiizerinden pes planusu
belirlemek icin kullanilan ¢l¢im/ 6l¢imler, bu
Olcimlerin tani kriteri ve katilimcilarda

n=147
Temmuz 2023'te YOKTEZ veri tabaninda ulasilan
lisansiistii tezler

Orenetal

degerlendirilen diger parametrelerin
kaydedildigi ayr: bir ¢caligsma tablosu hazirlandi.
Yontem kismininin  planlanmasina  butin
yazarlar eglik etti. Veri analizi kism ilk yazar
tarafindan yapildi ve diger yazarlar tarafindan
kontrol edildi.

Aragtirmanin etik yo6ni

Buinceleme kapsaminda ‘Etik Kurul Onayr’

gerekmemistir.
Istatistiksel analiz
Arastirmada kullanilan istatistiksel

analizler SPSS (Versiyon 27.0, Armonk; NY:
IBM Corporation) paket programi ile yapildi.
Tanmimlayic1 istatistikler frekans ve ylzdelik
seklinde hesaplanarak sunuldu.

BULGULAR

Calismada 1984-2023 tarihleri arasinda
farkl meslek gruplari tarafindan
gerceklestirilen 117 lisansiistii tez caligmas (83
Yiiksek Lisans, 11 Doktora, 23 Tipta Uzmanlik)
incelendi. Calismaya dahil edilen tezlerde yer
alan katilimcilarin yag araliklarinin degiskenlik
gostermesi sebebiyle; cocuk (n=31; %26,49),
adolesan-genc-orta yas (n=60; %51,28) ve yash
(n=2; %1,70) olarak gruplandirildi. Baz tezlere
ise ¢ok genis yas araliginda katilimcilarin dahil
edildigi gorildi (m=24; %20,51). Tezlerdeki
katilimcilar, pes planuslu (n=54; %46,15) ve
saghkli ya da farklh tamili (n=63; %53,84)
bireylerden olugsmaktaydi. Dahil edilen tezler;

n=27
Dislandi

Tezler, katihmei dzellikleri ve pes planusu belileme/
degerlendirme kriterleri agisindan degerlendirildi

(YOKTEZ ya da iiniversite e-kiitiiphanesinde ulagilamayan)

n=3

n=117
incelemeye alindi

Digland

Sekil 1. Calismaya dahil edilen lisansiistii tezlerin akis semasi (YOKTEZ: Yiiksekogretim Kurulu Ulusal Tez Merkezi).
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klinik degerlendirme (n=84; %71,79) ve
miidahale (n=32; %27,35) calismalarim
icermekteydi. Bir tez ise uygulama geligtirme
hakkindaydi.

Aragtirmaya dahil edilen tez g¢aligmalari,
pes planusu degerlendirmede kullanilan tani
kriterleri acisindan incelendiginde, yoOntem
olarak en fazla, NDT’'nin kullanildig1 géruldi
(n=40; % 34,18). Bunun ardindan ise API
kullanmildig1 belirlendi (n=37; %31,62). Ayak izi
yoénteminin 15 ¢alismada (%12,82) kullanildig1
ve tim tezler incelendiginde sekiz farkli 6l¢im
yonteminin yer aldigr gorildi. Feiss Cizgisi
yoénteminin  ise 12 (%10,25) c¢alismada
kullanildigi saptandi. Pes planus tanisina,
postir  analizi yontemiyle karar veren
calismalarda (n=9; %7,69); Newyork Postiir
Derecelendirmesi, gozlemsel veya fotograflama
kullanildigr  goriuldi. Tamida  radyografik
olgiimleri (n=8; %6,83) kullanan calismalarda
10 ayr1 olgim yonteminden yararlanildig:
saptandi. Pes planus tanisinda subtalar aci
yontemine (n=8; %6,83) ve esnek ya da rijit
ayiriminda kullanilan Jack testine (n=6; %5,12)
yer veren ¢aligmalar oldugu gorildi. Podoskop
cthazinda ayak Dbaskisi alinarak sonug
tizerinden (n=7; %5,98), ¢ farkhi &l¢iim
yontemini kullanan veya gozlemsel olarak karar
veren ¢aligmalar oldugu gorildi. Bu yontemler
disinda c¢aligmalarda pes planus tanisina
“gtzlemsel” olarak karar veren (n=5; %4,27)
veya katilimcilar: “tan1 almig” olarak calismaya
dahil eden (n=4; %3,41) tezler oldugu gorildii.
Ayrica daha az olarak pedobarografi cihazi (n=2;
%1,70); navikiiler yiikseklik (NY) (n=1; %0,85);
MLA Yiikseklik Indeksi (n=1; %0,85); MLA Acis1
(MLAA) (n=1; %0,85); parmak ucuna yiikselme
testi (n=1; %0,85); ‘kisisel raporlama’ (n=1;
%0,85); Toplam Ayak Deformite Skalas1 (n=1;
%0,85)  kullanilarak pes  planusun
degerlendirildigi  belirlendi. Pes planusu
degerlendirmede kullanilan yéntemlerin tam
kriterlerinin ayrintili goésterimi Tablo 1’de
verildi.

Aragtirmaya dahil edilen tez c¢alismalari,
katilimcilardan elde edilen ve genellikle pes
planus parametreleriyle iligkilendirilen diger
parametreler acisindan  incelendiginde, ilk
siray1 39 calisma (%33,33) ile klinikte bireylerin

denge performanslarinin 6lctilmesinde
kullanilan denge testlerinin aldigi belirlendi. Ek
olarak, tez arastirmalarinin 14’inde de

(%11,96), denge performansina iliskin verilerin

elde edilmesine yo6nelik olarak gelistirilen
cihazlarin kullanildig: goriildii. Denge dlgtimleri
birlikte  degerlendirildiginde, klinik  ve
cihazlarla denge performansinin
degerlendirildigi 53 arastirma, tim tez
calismalarin %45,29'luk oranini olusturdugu
belirlendi. Denge parametrelerinin ardindan
ise, 29 tez calismasinda (%24,78) plantar basing
dagillim  parametrelerinden elde edilen
pedobarografik analizlere yer verildigi gérualda.
Bireylerin ayak bilegi ¢evresi kassal kuvvetleri
ve ayak fonksiyonlarimin incelendigi 22’ser
(%18,80); yasam kaliteleri ve agr1 siddetlerinin
degerlendirildigi 20’ser (%17,09) tez calismasi
oldugu saptandi. Biyomekanik
degerlendirmenin alt ekstremitenin
biyomekanigi (11 tez; %9,40) ve ayak
biyomekanigi (8 tez; % 6,83) seklinde, toplamda
19 caligsma ile tiim tez calismalarinin %16,23’1lik
oranini  olusturdugu belirlendi. Ayrica
bireylerin eklem hareket genigligi 17 tez
(%14,52), alt ekstremite esneklik testleri 16 tez
(%13,67), antropometrik 6lclimleri 14 tez
(%11,96), postiir degerlendirmeleri 12 tez
(%10,25), radyografik dlgiimleri 10 tez (%8,54),
yuiruylsin zaman-mesafe karakteristikleri 5
tez (%4,27), EMG ve propriosepsiyon ol¢iimleri
Ler tez (%3,41) ile degerlendirildigi belirlendi
(Tablo 2).

Calisma kapsaminda incelenen tezlerde,
pes planusun belirlenmesinde kullanilan
tanisal degerlendirme yontemlerinin, tezlerin
yaymlanma tarihlerine goére dagilimlar1 Tablo
3’te sunuldu.

TARTISMA

Literatiirde pes planus tanisina yonelik
cesith degerlendirme yontemleri
sunulmaktadir. Klinik karar vermede ideal bir
6l¢limiin se¢iminde yararl, gecerli ve giivenilir
yontemlerin  kullanimi1  o6nemlidir. Cinkis;
glvenilir olmayan 6lgimler yeterli klinik deger
sunamamaktadir.

NDT'nin, incelenen 117 tez kapsaminda en
cok kullanilan (%34,18) élciim yontemi oldugu
gorildi. Ik kez 1982’de tanimlandiginda, testin
uygulanig1 sirasinda; navikiiler disis kagit
tuzerinden cetvelle 6l¢tilmiistiir.l0 Bu 6l¢giim ile
yapilan degerlendirmenin gézlemci i¢i ve arasi
gluvenilirliginin zayif ile orta dizeyde oldugu
bildirilmigtir.6 Glasoe vd., 6lgim sirasinda
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Tablo 1. Pes planusu degerlendirmede kullanilan tani kriterleri.

Orenetal

Yontem

Tez Sayis|

Calismada kullanilan kriter(ler) ve dagilimi (n; %)

Navikiiler Diigme Testi

40

>10 mm (n=15; %12,82)

>15 mm (n=8; %6,83)

Kriter Belirtmemis (n=14; %11,96)
>8 mm (n=2; %1,70)

>9 mm (n=1; %0,85)

Ayak Postiir indeksi-6

37

26 (n=36; %30,76)
24 (n=1; %0,85)

Ayak Izi Yontemi

15

Staheli Ark indeksi (n=12) >1 (n=5; %4,27)
>0,7 (n=7; %5,98)
>0,45 (n=2; %1,70)

>%40 (n=3; %2,56)

Chippaux-Smirak indeksi (n=5)

Clarke Acisi (n=1; %0,85)

Ark indeksi,Ark Agisi,Plantar Ark indeksi (n=7; %5,98)
Valgus indeksi (n=1; %0,85)

Grivas (n=1; %0,85)

Feiss Cizgisi Yontemi

Kriter Belirtmemis (n=1; %0,85)

Postiir Analizi

Newyork Postiir Derecelendirmesi (n=4; %44,44)
Gozlemsel (n=3; %33,33)
Fotograflama (n=2; %22,22)

Radyografi

Kalkaneal Egim/ Pitch/inkilinasyon Agisi (n=7; %5,98)
Meary/Talus-Birinci Metatars/Simon Agisi (n=10; %8,54)
Talo-Kalkaneal/Kite Agisi (n=7; %5,98)

Talonavikiiler Ortiinme Agisi (n=2; %1,70)

Talus Zemin Agisi (n=4; %3,41)

Tibiotalar A¢i (n=1; %0,85)

Hibbs Acisi (n=1; %0,85)

Talus Zemin Agisi (n=4; %3,41)

Talo-Horizontal A¢i (n=2; %1,70)

Kalkaneus Zemin Agisi (n=1; %0,85)

Kriter Belirtmemis (n=4; %3,41)

Subtalar Agl

>5° (n=5; %4,27)
Kiriter Belirtmemis (n=3; %2,56)

Podoskop

Chippaux-Smirak indeksi (n=4)
Staheli Ark indeksi (n=2)

>0,45 (n=4; %3,41)
>0,70 (n=1; %0,85)
>0,69 (n=1; %0,85)
Clarke Aclisi >30° (n=1; %0,85)

Gozlemsel (n=2; %1,70)

Jack Testi

%5,12

Gozlemsel
Tani Almig

%4,27
%3,41

Pedobarografi

N OO

Ark indeksi (n=1; %0,85)
Kriter Belirtmemis (n=1; %0,85)

Navikiiler Yiikseklik

<0,22: Diisiik Ark (n=1; %0,85)

Medial Longitudinal Ark Yiikseklik indeksi

<0,275 (n=1; %0,85)

Medial Longitudinal Ark Agisi

>152° (n=1; %0,85)

Parmak Ucuna Yiikselme Testi

%0,85

Kisisel Raporlama

%0,85

Toplam Ayak Deformite Skalasi

[SEN) RN PN RN FREN Y

%0,85
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Tablo 2. Tezlerde kullanilan degerlendirme yontemlerinin
dagilimi.

Tez sayisi
n %
Klinik denge testleri 39 33,3
Pedobarografik 6lgiim 29 24,8
Kas kuvveti 22 18,8
Ayak fonksiyonu 22 18,8
Yasam kalitesi 20 17,1
Agn siddeti 20 17,1
Eklem hareket genisligi 17 14,5
Alt ekstremite esnekligi 16 13,7
Performans testleri 15 12,8
Denge cihazi 14 12,0
Antropometrik dl¢iim 14 12,0
Postiir 12 10,3
Alt ekstremite biyomekanigi 11 9,4
Radyografi 10 8,5
Ayak biyomekanigi 8 6,8
Fonksiyonel durum 7 6,0
Yiiriiyiis zaman - mesafe karakteristikleri 5 4,3
Elektromiyografi (EMG) 4 3,4
Proprosepsiyon 4 3,4

dijital kumpas kullanmigtir ve degerlendirici i¢i
mikemmel givenilirlik bulduklarini
bildirmigtir.” 1982’de tanimlandiginda; 10 mm
ve altindaki navikiiler diisiisiin normal, 15 mm
lizerinin ise anormal oldugu ifade edilmistir.10
1996 yilinda Loudon vd.!! ise 6-9 mm arasi
navikiiler diisme degerinin normal, 10 mm ve

lUzerinin ise anormal oldugu sonucuna
varmistir. 1996’ta McPoil vd.12 navikiler
yikseklik farkinin yurime sirasinda

maksimum arka ayak pronasyonun anlaml bir
gostergesi oldugu 6ne siirmiis ve 1998te Menz!3
ise navikiler dustisin radyografik ark
yikseklik indeksinin gegerli bir gostergesi
oldugunu bildirmigtir. NDT’nin gézlemci i¢i ve
gbzlemci arasi givenilirliginin yliksek oldugu ve
gecerli bir yontem oldugu gorilmektedir.
Ayrica; ucuz, uygulamasi kolay ve hizli bir
yontemdir.! Klinikte diger 6l¢im
yontemlerinden olan ayak izi parametreleriyle
anlamli korelasyonlar gosterdigi de
bildirilmigtir. Korelasyonlar, Ark Ags1 ve
Chippaux-Smirnak Indeksi i¢in iyi, API-6 ve
Staheli mitkemmel

Indeksi icin  ise

bulunmustur.l* Bu nedenle yapilan tez
calismalarinda, siklikla kullanilan bir test
olmasin dogru bir yaklasim oldugunu
distinmekteyiz.

Calismamiz, incelenen tezlerde NDT’ye
gore pes planusu belirleme kriterinin genellikle
navikiiler digmenin 10 mm ve tizeri veya 15 mm
ve lizeri olmasi gseklinde belirlendigini gosterdi.
NDT’nin klinikte ve arastirmalarda
kullanilacak tek bir kesme deger ile
belirlenmesi amaciyla ileri ¢alismalara ihtiyag
bulunmaktadir.

 Bir diger en ¢ok kullanilan y6éntem olan
API-6 (%31,62), ayak postiirinii normal,
supinasyon ve pronasyon olarak simiflandiran
klinikte yaygin olarak kullanilan gézleme ve
manuel palpasyona dayali bir &lgimdir.!
Banwell ve ark. ayak tipini tanimlamak igin
API-6'y1 gecerli ve giivenilir bir yaklagim olarak
onermigtir.’® NDT, Navikiiler Kayma Testi ve
API-6'min gézlemei ici ve arasi giivenilirligine ve
pedobarografi ile 6lgiilen statik ve dinamik ark
indekslerinin test-tekrar test glvenirligine
bakan calismada, NDT diger tekniklere gore
nispeten daha guvenilir bulunmustur.2 API-6
yonteminin gézlemeci i¢i miikkemmel, gézlemciler
aras1 orta diizeyde giivenirlilige sahip oldugu
belirtilmistir.2 Bir bagka calismada API-6,
gbzlemci i¢i guivenirliligi zayif ila mikemmel ve
gbzlemciler arasi guvenirliligin ise zayif ila orta
dizeyde oldugu rapor edilmistir.’6 API-6'min,
NDT ile mikemmel bir korelasyon gésterdigi
gorilmustir.4 Kanitlar 1siginda  API-6min
tezlerde kullanim agisindan dogru bir yaklagim
oldugu gorulmektedir.

Pes planusta ayak izinin kullanimi ilk kez
mirekkep yardimiyla alinan statik ayak
baskisiyla baglamigtir.l” Incelediimiz tezler
igerisinde ayak izi 6l¢lim yonteminin, 15 tezde
tam1 araci olarak kullanildigr belirlendi.
Kullanilan 6lgiimler: Staheli Ark Indeksi,
Chippaux-Smirak Indeksi, Clarke Acisi, Ark
Indeksi, Ark Agisi, Plantar Ark Indekst, Valgus
ve Grivas Indeksleri idi. Tezler icgerisinde
degigsen sayilarda, bu 6lgiimlerden birinin ya da
birkagimin kullanmildigr gortldi. Klinikte en
yaygin kullanilan élgtimler Staheli Indeksi, Ark
Indeksi, Chippaux-Smirak Indeksi, Ark
Yiikseklik Orani ve Clarke Acisidir.! Ayak izi
yontemininin  givenilir oldugunul® veya
olmadigini?? bildiren ¢aligmalar vardir. Ayak izi
uzerinden o6l¢ulen ark indeksi ile radyografi
uzerinden  Ol¢ilen  ‘navikiler  yikseklik’
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Tablo 3. Pes planusun belirlenmesinde siklikla kullanilan tani kriterlerinin yillara gére dagihmi.

Yil 1 2 3 4 5 6 7

8

9 10 11 12 13 14 15 16 17 18

1984 1 1
1985 1 1

1986

1987

1988

1989

1990

1991

1992

1993

1994 1
1995 1 1
1996 1
1997

1998

1999

2000

2001 1
2002

2003

2004 1

2005 1

2006 1 1 1
2007

2008

2009 1 1 1 1 2
2010 2 1
2011 1 1
2012 1 1
2013

2014 1
2015
2016
2017
2018
2019
2020
2021
2022
2023
Toplam 40

[N

-
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3
1 1 1 2
1

w
~

15 12 9 8 8

1
1
1

6

1 1 1
1 1 1

7 5 4 2 1 1 1 1 1 1

1: Navikular Diisme Testi; 2: Ayak Postiir indeksi-6; 3: Ayak izi Yontemi; 4: Feiss Cizgisi Yontemi; 5: Postiir Analizi; 6: Radyografi; 7: Subtalar Aci; 8: Podoskop;
9: Jack Testi; 10: Gozlemsel; 11: Tani Almis; 12: Pedobarografi; 13: Navikiiler Yiikseklik; 14: Medial Longitudinal Ark Yiikseklik Indeksi;
15: Medial Longitudinal Ark Acisi; 16: Parmak Ucuna Yiikselme Testi; 17: Kisisel Raporlama; 18: Toplam Ayak Deformite Skalasi.

arasinda r=0,67; ayak uzunluguna gore
‘normallestirilmis navikiler yukseklik’ ile r=
0,71 korelasyon katsayis1 bulundugu ifade
edilmistir.?0 Ayak izi parametrelerinden Ark
Agis1 ve Chippaux-Smirak Indeksinin, NDT ile
iyi, Staheli Indeksinin ise NDT ile mikemmel

korelasyon gésterdigi belirtilmigtir.14
Giunimuzde basit ve kolay ulagilabilen
mirekkepli ayak izi ve podoskop disinda, basing
platformlar1 gibi dijital sistemler tzerinden de
bu 06lcim  teknikleri ile hesaplamalar
yapilabilmektedir.! Dijital sistemlerin avantajli
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yanlar1 vardir ancak pahal olmalarindan dolay:
kolay ulagilabilir degildir.5 Incelenen tezlerde
podoskop (%5,12) ve pedobarografi cihazlari
(%1,70) kullanilarak hesaplamalar yapildig:
gorulmektedir. Bu cihazlar hem statik hem de
dinamik kogullar (yirtime) altinda basinclar: ve
temas yizeylerini 6l¢gmek i¢in yaygin olarak
kullanilmaktadar. Ancak yontemlerin
6lcimiinde hata ve yorumlanmasinda zorluk
gibi sinirliliklar: vardir.21,22 Ayrica
pedobarografi sonuglarinin klinik teghisle her
zaman dogru korelasyon gostermedigine?! ve
pedobarografik  verileri analiz etme ve
yorumlama  yontemlerinin  arastirmacilar
arasinda 6nemli 6l¢ide farkhilik gosterdigine2?
yonelik gorugler vardir. Ayrica ayagin basing
haritasinin analizinde, ilgili ayak izinin en iyi
sekilde nasil bdéliimlendirilecegi konusunda
standart bir yontemin olmamasi,21.22
pedobarografinin eksik yanlari olabilir. Klinik
bir ara¢ olarak hala yararli bulunsa da
pedobarografik analizlerin 1iyilestirilmesi ve
yasa gore standardize edilmig normlarin
olusturulmas1 hem ayak deformitelerinin hem
de mudahale sonrasi klinitk sonuclarin
degerlendirilmesi i¢in daha guvenilir veriler
saglayacaktir.5 Pedobarografi kullanilarak
bakilan statik ve dinamik ark indeksinin test-
tekrar test simif i¢i korelasyon katsayilari,
Aenumulapalli ve ark. tarafindan sirasiyla
0,850 ve 0,876 bulunmustur.?2 Pedobarografi
uzerinden alinan dinamik ark indeksi ve kaliper
kullanimi ile alinan statik ark ylksekligine
iliskin glin 1i¢i ve degerlendiriciler arasi
guvenilirligi arastirmak amaciyla yapilan
calismada; oturma (giin ici, 0,90;
degerlendiriciler arasi, 0,80) ve ayakta durma
pozisyonundaki statik ark yiliksekligi indeksi
(0,88 ve 0,85) ve dinamik ark indeksi (her ikisi
de 1,00) i¢in giivenilirligin mitkemmel oldugunu
bulmusglardir. Ayrica MLA’nin statik ve dinamik
degerlendirilmesi arasinda zayif bir korelasyon
oldugunu ifade etmiglerdir. Statik o6l¢imlerin
ginin farklhi saatlerinden oOnemli &lgtde
etkilendigi ve dinamik ark indeksinin ise
degismedigini bulmuglardir.4

Radyografi yontemlerini tani1 araci olarak
kullanan 8 tezde, 10 ayr1 6lgim yontemi
kullanildigi belirlendi. Kullanilan radyolojik
yontemler ¢esitlilik gostermekle beraber
literatiirde de siklikla kullanilan yontemlere yer
verildigi gorildi. Pes planusa yonelik alinan
olgiimler antero- posterior (AP) ve lateral

yonden cekilmektedir.! AP grafide;
Talonavikiiler Kapsama (6rtiinme) Acis1, Talo-
Kalkaneal Aq1 (Kite Acis1), Talus-1. Metatars
Acis1 (Simon Agis1) élgiimleri yapilmaktadar.
Lateral grafide; Talo-Kalkaneal Ac¢i, Talus-1.
Metatars Acis1 (Meary Acis1), Kalkaneal
Inklinasyon Agis1 (Kalkaneal Pitch Acisy), Talo-
Horizontal A¢i, Kalkaneus zemin acisi, Talus
zemin agisl, Talometatarsal aci, Kalkaneus
Egimi oOlgiimleri yapilmaktadir.2? Radyografi,
yiksek?4 veya orta ila mikemmel arasi?>
glivenilirlige sahip bir yontem olarak kabul

edilmektedir. Gorintiilerin  standart bir
pozisyonda elde edilememesi, radyasyon
maruziyeti, dinamik kosulun

degerlendirilememesi yontemin kisithliklar
olarak goériilmektedir.2325 Sensiba ve ark.
antero-posterior, lateral ve arka ayak
hizalamasindan olusan tg¢ dijital radyografi
kullanarak gozlemci i¢i ve gozlemciler arasi
glvenilirligi arastirmistir. Goézlemci deneyimi
arttik¢a gozlemeci i¢i givenilirligin arttig: ifade
edilmistir.23 Radyografiler ucuz ve elde edilmesi
kolay olmasina ragmen konumlandirma ve agi
¢iziminin standartlastirilmasi ve yorumlanmasi
ile 1lgili zorluklara sahiptir.24.25

Incelenen tezler icerisinde sadece birer
tezde NY, MLA Yiikseklik Indeksi, MLAA,
Parmak Ucuna Yikselme Testi, ‘kisisel
raporlama’, Toplam Ayak Deformite Skalas1’ nin
tan1 araci olarak kullamildigr gérildi. MLAA,
medial malleoliin ve birinci metatarsin
merkezinden navikiler tiiberositeye dogru
cizilen 1ki ¢izgi arasindaki genis acidir.
Guvenirliligi yiksek bulunan bu yontemde,
acinin normal degeri 131-152° arasindadir.26
Parmak Ucuna Yukselme Testi, tibialis
posterior kas1 disfonksiyonu
degerlendirilmesinde kullanmilmaktadir.! MLA
yiksekligini degerlendirmek amaciyla 1909’da
bulunan Feiss Cizgisi yonteminin incelenen 12
tezde kullanildigi ve klinikte de sik¢a tercih
edilen bir yontem oldugu bilinmektedir.27
Goézlemci i¢i ve arasi giivenilirlik i¢in sirasiyla
0,90 ve 0,81'lik simif i¢i korelasyon katsayisi
rapor edilmistir.28 Bu 6l¢tum subtalar eklemin
notral pozisyonunun saglandigi oturma ve
ayakta rahat pozisyonda uygulandiginda; iki
6lciim arasinda giiclii bir korelasyon (r = 0,81)
oldugu gorilmustir. Ayni ¢alismada, MLAA ve
NDT ig¢in subtalar nétral ve rahat pozisyonda
6l¢im arasinda orta diizeyde bir korelasyon
(sirasiyla; r = 0,78, r = 0,76) bulunmustur.29
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Alt1 tezde kullanilmig oldugu gorilen Jack
Testi; pes planusta rijit ve esnek tip ayriminda
kullanilmaktadir. Bag parmagin pasif olarak
hiperekstansiyona getirilmesi ile esnek pes
planusta MLA'1n yiikselmesi beklenir.! Incelen
8 tezde, subtalar eklemin nétral pozisyona gore
pronasyon ya da supinasyonunun
yorumlanmasinda kullanilan subtalar ag
O6lcimi  kullanilmigtir.! Yiizistii pozisyonda
kalkaneal inversiyon/eversiyon ve subtalar notr
O6lcimlerinin goézlemciler aras1 disik- orta
arasinda guvenilirligi oldugu, agirhik tasima
pozisyonunda ise degerlendiriciler arasi yiiksek
derecede glvenilirlik gosterdigi bildirilmigtir.30
Incelenen tezler icerisinden 9 tezde, pes planusu
belirlemede postiir analizi baghigi altinda; New
York Postiir derecelendirmesi, fotograflama ya
da gozlemsel degerlendirme yontemi kullandig:
goruldu. Gozlemsel degerlendirme yaparken
statik ve dinamik kogullar i¢in agirlik tagima ve
agirhksiz durumlarda anteriordan, lateralden
ve posteriordan ayak morforlojisi hakkinda fikir
edinilebilir. Niceliksel yontemlere gére sinirh
bilgi saglayan bu yontemin gecerliligi ve
gluvenilirligi tartismalidir.?

Ayak tiplerinin siniflandirilmasinda
radyografik olmayan degerlendirme
yontemlerin gegerliligini ve giuvenirliligini
inceleyen ¢aligmalarin dahil edildigi bir
sistematik derlemede 8'i dinamik yaklagim olan
28 ayak tipi 6l¢iim yontemini sinif i¢i korelasyon
katsayis1 ve makale kritigi sonuglar1 ve
normatif degerlerin varhg gbéz Oniline
alindiginda; statik o6lgimle ayak tipinin
siiflandirilmasinda Ark Yiiksekligi Indeksi,
API ve Staheli Ark Indeksi 6nerilmistir. Ancak
ideal degerlendirme yontemiyle ilgili fikir
birligine varilamadigi belirtilmistir.! Onceki
arastirmalarda; arktaki degisimin sagital
dizlemde meydana geldigine inanildigi igin,
sagital diizlem tiizerinden yapilan pes planus
degerlendirme yontemleri tartigilmaktadir.ls
Literatiirde tartisilan bu yontemler diginda, son
zamanlarda Ug¢ boyutlu tarayici ile elde edilen
‘Ark Hacmi’, MLAnin dinamik degisimini
yansitmada yeni bir yéntem olarak ortaya
cikmigtir.3! Incelenen tezlerde bu yénteme yer
verilmedigini gormekteyiz.

Incelenen lisansiistii tezlere katihmeilarin
degerlendirildigi  parametreler’  yoniinden
bakildiginda en ¢ok denge, kas kuvveti, ayak
fonksiyonu, yasam kalitesi, agri, degisen alt
ekstremite ve ayak biyomekanigi, yuriyis
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parametrelerinin  degerlendirildigi  géralda.
Yiruylusiin zaman- mesafe karakteristikleri
(%4,27), elektromiyografi (EMG) (%3,41),

propriosepsiyon (%3,41) gibi parametrelerin
tezlerde yeterince arastirilmadigi belirlendi. Bu
acidan elde ettigimiz sonuglar, tilkemizde
yapilan arastirmalarda pes planuslu bireylerde
daha kapsamli olarak ortaya koyulmus olan
parametreleri ve eksiklikleri anlamak igin yol
gosterici olabilir ve ileri c¢aligmalara veri
sunabilir.

Yillara gore pes planusu degerlendirmede
en sik  kullanildigi  tespit edilen tam
kriterlerinin tablosuna (Tablo 3) bakildiginda,
1984 yilinda ayak izi yonteminin kullanildig: bir
¢alisma oldugu, Brody’nin ¢aligmasini takiben,0
1985 yilinda ilk kez bir tezde NDTin
kullanilmaya baglandigi, uluslararasi literatiir
ile uyumlu olarak goézlemci i¢i ve arasi
giivenilirligi yluksek bulunan ve uygulama
kolayligi sunan NDT’in en sik kullanilan
yontem oldugu belirlendi. Evans ve dig.
tarafindan 2003 yilinda ilk kez yayinlanan,?2
API yonteminin de yine yaymnlandig: tarihleri
takiben ilk kez 2009 yilinda tlkemizdeki tez
calismalarinda kullanilmaya baglandigi ve en
sik kullanilan ikinci yontem oldugu belirlendi.
Feiss Cizgisi yonteminin ise incelenen tezler
icerisinde, 2004-2021 tarihleri arasinda yapilan
15 calismada kullanildigi belirlendi. Bu sonug
uluslararas: literatiirde ¢ok kullanilmayan bu
yontemin halen tulkemizde pes planusun
belirlenmesinde bir kriter olarak kullanilmakta
oldugunu ortaya koymustur.

Limitasyonlar

Calismamiz sadece Tirkiye'de yuriitilen
tezleri dahil ettigi i¢in, uluslararasi1 alanda
gerceklestirilen tezler ile karsilagtirmalarin
yapilmasi mimkiin olmamigtir. Sonuglar genel
olarak uluslararas1 literatiir g6z Oniinde
bulundurularak degerlendirilmigtir. Ayrica
derlememizin sistematik derleme kriterlerine
gore yurutilmemis olmasi ¢alismanin bagka bir
limitasyonudur.

Sonug

Turkiye'de yurutilen lisanststi tezlerde,
pes planusun belirlenmesinde kullanilan tani
kriterleri agisindan bir fikir birligi bulunmadig:
goruldi. Bu nedenle Kklinik karar vermede
literatiirde gecerli ve glvenilir kabul edilen
6l¢lim yontemlerinin se¢imi ayrica tek bir sonug
6l¢timiiniin kullanimindan kaginilmasi ve 6l¢im
hatalarinin etkisini en aza indirmek i¢in farkl
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test sonuclarinin Dbirlegtirilmesi dogru bir
yaklasim olabilir. Bir diger 6nemli nokta, tani
yontemlerinin literatiirde tartisilan avantaj ve

dezavantajlar1  1s1ginda  karar  verilmesi
gerektigidir.  Ulkemizde Tirkce dilinde
yayinlanan tezler ve arastirmalarda, sonug
6l¢ctimleri konusunda ortak tartigsma

yapilabilmesi, ulusal norm degerler ve kesme
degerlerine ulagilabilmesi agisindan pes planus
tanm1 kriterleri ile ilgili c¢alismalarin daha
sensitif, selektif ve homojen sonug¢ ol¢imleri
icerecek sekilde planlanmasina ihtiya¢ oldugu
da degerlendirildi.
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