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OzZET

DiZ OSTEOARTRITLI KADIN HASTALARDA MULLIGAN MOBILIZASYON TEKNIG
VE CORE STABILIZASYON EGZERSIZLERININ ETKINLIGININ INCELENMESI:
RANDOMIZE KONTROLLU TEK KOR GALISMA

Meryem BUKE
Doktora Tezi, Fizik Tedavi ve Rehabilitasyon AD
Tez Yoneticisi: Prof. Dr. Fatma UNVER
Temmuz 2022, 73 sayfa

Calismamiz, diz osteoartrit (OA) tanih kadin hastalara uygulanan Mulligan
mobilizasyon teknigi ve “core” stabilizasyon egzersizlerinin etkinligini incelemek
amaciyla yapiimigtir.

Bilateral diz OA (Grade II-Ill) tanisi konmus olan 42 kadin hasta g¢alismaya
katilmistir. Katiimcilar konvansiyonel fizyoterapi grubu (ortalama yas: 57,79+7,43 yil),
Mulligan Mobilizasyon grubu (ortalama yas: 56,14+6,95 yil) ve “core” stabilizasyon grubu
(ortalama yas: 54,3616,56 yil) olmak Uzere randomizasyonla U¢ gruba ayrilmigtir.
Katiimcilar haftada 3 seans, 4 hafta boyunca tedavi almiglardir. Katilimcilarin agri
siddeti godrsel analog skala, basing agri esigi algometre, eklem hareket acikhgi
gonyometre, kas kuvveti handheld dinamometre ile dederlendiriimistir. Statik denge
degerlendirmesinde  “Tek ayak Uzerinde durma testi”, dinamik denge
degerlendirmesinde ise “Zamanl kalk yurd testi” kullaniimigtir. Katilimcilarin aerobik
kapasitelerini degerlendirmek amaciyla “6 dakika yurime testi” gerceklestirilmistir.
Fonksiyonel dizey degerlendirmesi icin “30 sn otur-kalk testi” ve “Bati Ontario ve
McMaster Universiteleri Osteoartrit indeksi” kullaniimistir. Katiimcilarin yasam kalitesi
ise “Nottingham Saglik Profili” ile degerlendiriimistir. Degerlendirmeler, ¢alismanin
baslangicindan 0Once ve tedavi sonrasinda kor bir degerlendirici tarafindan
gercgeklestirilmistir.

Tedavi sonrasinda, tim gruplarda degerlendirilen parametrelerde anlaml gelisme
elde edilmistir (p<0,05). Mulligan mobilizasyon teknigi ve “core” stabilizasyon egzersizleri
karsilastiriidiginda, istirahat agri siddetini azaltmada “core” stabilizasyon egzersizlerinin
daha etkin oldugu bulunmustur (p<0,05). Bu iki grup eklem hareket acgikligi degerleri
acisindan incelendiginde ise diz fleksiyon agisinin artirimasinda Mulligan mobilizasyon
tekniginin daha basarili oldugu goérilmustir (p<0,05). Basing agri esigi, denge,
fonksiyonel duzey, aerobik kapasite ve yasam kalitesi dederlendirmelerinde Mulligan
mobilizasyon grubu ve “core” stabilizasyon grubunun birbirlerine Gstlnliga
bulunmamistir (p>0,05).

Diz OA tedavisinde konvansiyonel fizyoterapi, Mulligan mobilizasyon teknigi ve
“core” stabilizasyon egzersizleri kullanilabilecek etkili ydntemlerdir. istirahat agri siddetini
azaltmada “core” stabilizasyon egzersizleri, diz fleksiyon agisini artirmada Mulligan
mobilizasyon teknikleri daha etkili bulunmustur. Hastalardaki semptomlara gbre uygun
tedavi tekniklerini rehabilitasyon programina eklemenin faydali olacagini disinmekteyiz.

Anahtar kelimeler: Diz, osteoartrit, Mulligan mobilizasyonu, core stabilizasyon,
fizyoterapi

Bu ¢alisma, Ogretim Uyesi Yetistirme Programi tarafindan desteklenmistir.



ABSTRACT

INVESTIGATION OF THE EFFECTIVENESS OF MULLIGAN MOBILIZATION
TECHNIQUE AND CORE STABILIZATION EXERCISES IN FEMALE PATIENTS
WITH KNEE OSTEOARTHRITIS: A RANDOMIZED CONTROLLED SINGLE-BLIND
STUDY

BUKE, Meryem
PhD Thesis in Physical Therapy and Rehabilitation
Supervisor: Prof. Dr. UNVER, Fatma (PT, PhD)
July 2022, 73 pages

Our study was conducted to examine the effectiveness of Mulligan mobilization
technique and core stabilization exercises applied to female patients with knee
osteoarthritis (OA).

Forty-two female patients diagnosed with bilateral knee OA (Grade II-llI)
participated in the study. Participants were randomly divided into three groups as
conventional physiotherapy group (mean age: 57.79+7.43 years), Mulligan Mobilization
group (mean age: 56.1416.95 years) and core stabilization group (mean age: 54.36+6.56
years). Participants received treatment 3 sessions per week for 4 weeks. Pain intensity,
pressure pain threshold, joint range of motion, and muscle strength of the participants
were evaluated with visual analog scale, algometer, goniometer, and handheld
dynamometer, respectively. “One-leg standing test” was used in the evaluation of static
balance, and “Timed up and go test” was used in the evaluation of dynamic balance. The
“6-minute walk test” was performed to evaluate the aerobic endurance of the participants.
"30-second sit-to-stand test” and "Western Ontario and McMaster Universities
Osteoarthritis Index" were used for functional level assessment. The quality of life of the
participants was evaluated with the “Nottingham Health Profile”. Evaluations were
performed by a blinded evaluator before study initiation and after treatment.

After treatment, significant improvements were obtained in the parameters
evaluated in all groups (p<0.05). When Mulligan mobilization technique and core
stabilization exercises were compared, it was found that core stabilization exercises were
more effective in decreasing rest pain intensity (p<0.05). When these two groups were
examined in terms of range of motion, it was seen that Mulligan mobilization technique
was more successful in increasing the knee flexion angle (p<0.05). No superiority was
found between Mulligan mobilization group and core stabilization group in pressure pain
threshold, balance, functional level, aerobic endurance and quality of life evaluations
(p>0.05).

Conventional physiotherapy, Mulligan mobilization technique, and core
stabilization exercises are effective methods that can be used in the treatment of knee
OA. Core stabilization exercises were found to be more effective in reducing resting pain
intensity and Mulligan mobilization techniques were found to be more effective in
increasing the knee flexion angle. We think that it would be beneficial to add appropriate
treatment techniques to the rehabilitation program according to the symptoms of the
patients.

Keywords: Knee, osteoarthritis, Mulligan mobilization, core stabilization, physiotherapy

This study was supported by Instructor Training Program.
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1. GIRIS

Osteoartrit (OA), lokal inflamasyon ve eklem yapisal degisikligi ile karakterize, en
yaygin gorulen kronik eklem hastaligidir (Arden vd 2021). Uluslararasi Osteoartrit
Arastirma Dernegi (UOAD) osteoartriti, dogustan gelen bagisikligin proinflamatuar
yollari igeren uyumsuz onarim cevaplarini aktive eden mikro ve makro yaralanmalar ile
baslatilan hlicre stresi ve ekstreseliler matriks bozulmasi ile karakterize, hareketli
eklemleri etkileyen bir bozukluk olarak tanimlamaktadir (Arendt 2016). OA’'da diz eklemi
en cok etkilenen eklemler arasindadir ve artan yas OA gorilme sikhiyla iliskilidir (Kisner
vd 2017, Litwic vd 2013).

Diz OA’siI agri, sertlik, kas zayiflidi, atrofi, denge kaybi ve fonksiyonel kisitlama
yoluyla diz eklemini etkilemektedir. Diz OA’si icin ana semptom agridir. Dinlenme
sirasinda azalan agri, eklemde stres olugturan aktivitelerde artis gosterir. Agri
sonucunda diz OA’ll bireylerde kompansasyonlar meydana gelir. Bu kompansasyonlar
vicut mekanigini degistirir. Yanhs ylk aktarimi ya da agrn olusacak dislncesiyle
hareketten kagcinmak kaslarda atrofiye neden olur. Bu da OA’li bireylerin fonksiyonelligini

olumsuz olarak etkiler (Kisner vd 2017).

UOAD 2014 yilinda diz osteoartriti icin 6nerilen tedavi secgeneklerinin kanita
dayal bir 6zetini yayinlamistir (McAlindon vd 2014). Non-farmakolojik uygulamalar,
farmakolojik tedaviler, eklem enjeksiyonlari ve cerrahi yaklasimlar diz OA tedavisinde
kullanilan uygulamalardir. Farmakolojik modaliteler, non-steroid antiinflamatuar ilaglari
ve opioid analjezikleri icermektedir. Farmakolojik tedaviler OA semptomlarinin etkili
bicimde kontrol altinda tutulmasini saglar. Fakat alinan ilaglarin uzun sureli kullanimi
kardiyovaskdler sistem, gastrointestinal sistem ve bobrek sistemi gibi morbiditeyi artiran

¢oklu sistemik yan etkilere neden olur.



Konservatif modaliteler ise, hastalik sirecinin ilk asamalarinda géz énlinde
bulundurulur. Konservatif tedaviler agirlikli olarak 6z yonetim ve egitim, farkindalik
yaratma, eklemi destekleyen mudahaleler, fizyoterapi, kilo verme, egzersizler, yasam
tarzi degisiklikleri, dizde asin yiklenmeden kaginmayi igerir (Katz vd 2021, Roman-
Belmonte vd 2020).

Avrupa Romatizmal Hastaliklarla Savas Birligi (ARHSB) komitesini olusturan
uzmanlar tarafindan 545 calisma incelenmis ve diz OA igin 33 tedavi yéntemi
tanimlanmigtir (Jordan vd 2003). 2012 yilinda Amerikan Romatoloji Kolejinin (ARK)
tarafindan yayinlanan uzman o&nerilerinde bu 33 tedavi ydntemine fizyoterapist
gbzetiminde egzersiz ve manuel terapi yaklasimlari eklenmistir. Brian Mulligan’in

gelistirdigi Mulligan eklem mobilizasyonu bu manuel uygulamalardan birisidir.

Eklem Kkartilajindaki incelme ve bozulmalar, ligament ve eklem kapsulindeki
degisiklikler eklemde pozisyonel hataya sebep olabilmektedir. Mulligan tedavisindeki
uygulama prensibi, eklemin yanlis yer degistirmesine sebep olan pozisyonel hatayi
dizeltmek ve aktif hareket boyunca saglanan mobilizasyonu korumaktir. Mulligan
mobilizasyon yontemi agriy1 azaltmak, fonksiyonel sorunlari gidermek ve eklemdeki
hareket limitasyonunu gelistirmek amaciyla uygulanmaktadir. Eklem artrokinematik
prensiplerinden yola cikilarak gelistirilen bu teknikte amag¢ anormal biyomekaniyi

dizeltmek ve agrisiz eklem hareketini kazanmaktir (Hing vd 2019, Mulligan 2010).

“Core” stabilite egitiminin lumbopelvik, kal¢a ve diz cevresi kaslari stimile ederek
koordinasyonu gelistirebildigini ve gdvde, pelvis, kalga ve diz stabilitesini arttirabildigini
bildirilmistir (Huxel Bliven ve Anderson 2013). “Core” stabilizasyon egzersizlerinin diz
OA'll hastalarda etkili oldugunu bildiren galismalar bulunmakla birlikte bu ¢alismalarin
saylisi oldukgca azdir (Barati vd 2012, Hernandez vd 2019). Ancak bu ¢alismalar, “core”
egzersizlerinin etkinligini sadece kontrol grubuna goére incelemis ve farkl bir tedavi

yaklasimi ile karsilastirmamistir.

Literatirde Mulligan mobilizasyon uygulamasi farkli mobilizasyon teknikleriyle
karsilastiriimis ve Ustunligu degerlendiriimistir. Fakat “core” stabilizasyon egzersizleriile

Mulligan mobilizasyon tekniginin etkinligini inceleyen galismaya rastlanmamistir.



1.1. Amag

Calismamiz, diz osteoartrit tanili kadin hastalara uygulanan Mulligan
mobilizasyon teknigi ve “core” stabilizasyon egzersizlerinin etkinligini incelemek

amaciyla yapilmistir.



2. KURAMSAL BILGILER VE LITERATUR TARAMASI

2.1. Diz Eklemi Anatomisi

insan bedenindeki en blylk ve karmasik sinovyal eklemlerden birisi olan diz
eklemi, mentese eklem 6zelligi sayesinde genis bir eklem hareket agikligina sahiptir
(Sekil 2.1.1). Tum pozisyonlarda patella femur ile, femur ise tibia ile temas halindedir
(Crim vd 2017). Diz eklemi vucudun en uzun iki kemidi arasinda yer alir ve vucut
agirhiginin baytk boluminit tasir. Bu sebeple diz eklemi travma ve asiri kullanim
yaralanmalarina karsi savunmasiz hale gelmektedir (McGinty vd 2000, Whitesides
2001).
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Sekil 2.1.1 Diz ekleminin lateralden gorintisu-sag diz (Cleland vd 2020)



Diz, tibiafemoral eklem (medikal ve lateral kompartmanlar) ve patellofemoral
eklem olmak Uzere iki eklemden olusur. Diz eklemindeki hareketler iki duzlemde
meydana gelmektedir. Eklem sagital dizlemde fleksiyon ve ekstansiyon hareketlerine
izin verirken, horizantal dizlemde internal ve eksternal rotasyon hareketlerinine izin
vermektedir (Neumann 2016).

Diz ekleminin ana fonksiyonel hareketi fleksiyon ve ekstansiyon olarak goérilse
de, tibiada meydana gelen internal ve eksternal rotasyonlar ile birlikte birlesik hareketler
onem tasimaktadir. Diz ekleminde olusan ekstansiyon tibianin eksternal rotasyonu ile
birlikte, fleksiyon ise tibianin internal rotasyonu ile birlikte meydana gelmektedir (Gir ve
Yakut 2017, Neumann 2016).

2.1.1. Kemik yapilar

Diz eklemine katilan kemik yapilar distal femur, patella, proksimal tibia ve fibula
seklinde siralanabilir (Cleland vd 2020, Neumann 2016).

Distal femurda yer alan kondiller tibianin platosu ile eklemleserek tibiofemoral
eklemi olusturur. Ayrica, distal femurda yer alan femoral kondiller troklear olugun
olusmasina katki saglar. Bu olugun olusturdugu ylzey, patellanin artikiler ylzeyi ile

eklemleserek patellafemoral eklemin yapisina katilir (Sekil 2.1.1.1).
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Sekil 2.1.1.1 Diz eklemini olusturan kemik yapilarin lateralden goruntusu-sag diz
(Neumann 2016)
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Tibiofemoral eklemi olusturan femoral kondillerin eklem yizeyinin fazla olmasi,
genis bir sagital dizlem hareket acgikligina izin verir (Sekil 2.1.1.2). Eklemdeki stabilite
kemik uyumundan daha ¢ok eklem ¢evresindeki kaslarin, yumusak dokularin (ligament,
meniskus, eklem kapsull) ve vicut agirhginin meydana getirdigi kuvvetlerle saglanir
(Neumann 2016).
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Sekil 2.1.1.2 Patella, distal femur ve proksimal tibianin eklem ylzeylerinin goérintisu-
sag diz (Neumann 2016)

Patellafemoral eklem, femurun troklear olugu ile patellanin artikiler ylzeyi
arasinda olusan sellar tip eklemdir (Gur ve Yakut 2017). Bu eklem, dizin fonksiyonlari
oldukga oldukga 6nemlidir. Patella, quadriceps femoris kasinin kaldirac¢ kolunu uzatarak
biyomekanik avantaj saglamaktadir. Sagladigi artmis kaldirag kolu sayesinde, diz
ekstansiyonu sirasinda gereken quadriceps femoris kas kuvvetini % 15-30 azaltmaktadir
(Goldblatt ve Richmond 2003). Patellanin hareketleri incelendiginde; dizin ekstansiyon
hareketinde superiora, fleksiyon hareketinde ise inferiora dogru yer degistirdigi
goriulmektedir. Tam diz ekstansiyonundan tam diz fleksiyonuna kadar patellanin total
hareketi yaklasik 5-7 cm’dir (McGinty vd 2000).

Diz ekleminin fonksiyonuna direkt bir katkisi olmasa da fibula, tibianin
lateralinden eklem yaparak tibiayi destekler ve tibianin dikey pozisyonunun korunmasina
katki saglar. Ayrica, lateral kolletaral ligamentin ve biceps femoris kasinin baglantisi igin
ylizey alani olusturur (Neumann 2016). Fibula, ayagin dorsifleksiyonu sirasinda
eksternal rotasyon ve hafif superiora kayma hareketi yapar. Bu sekilde, etki eden yikin
yaklagik %16’sini Ustlenerek tibiaya binen yukin azalmasina katki saglar (Gur ve Yakut
2017).



2.1.2. Diz eklemi kapsilii, bursalari, ligamentleri ve meniskiisler

Diz ekleminin fibréz yapidaki kapsili medial ve lateral tibiofemoral eklemleri ve
patellafemoral eklemi ¢evrelemektedir. Eklem kapsulini kaslar, fasya ve ligamentler
destek saglayarak guglendirmektedir. Eklem kapsulinun i¢ ylUzeyine yerlesmis sekilde
sinoviyal membran bulunmaktadir.

Diz ekleminde meydana gelen hareket sirasinda tendon, ligament, cilt, kemik,
kapsil ve kas dokular arasinda surtunme (friksiyon) kuvveti olusmaktadir. Diz
bolgesinde, bu dokular arasindaki surtinme kuvvetini kontrol altinda tutmaya yarayan
yaklasik 14 bursa bulunmaktadir (Standring 2021). Bu bursalar arasinda, femur ile
quadriceps femoris kasi arasinda bulunan suprapatellar bursa dizdeki en genis bursadir.
infrapatellar bursa, prepatellar bursa ve pes anseriusun tendonlari ile medial kollateral
ligament arasindaki bursalar dizde bulunan bursalardan bazilaridir. Bu bursalardan
bazilari sinoviyal membranin basit uzantilaridir, digerleri ise kapsulin disinda
bulunmaktadir. Kas, ligament, tendon gibi yapilara asiri ve tekrarli kuvvetler bindiren
aktiviteler, bursalarin inflamasyonu seklinde tanimlanan bursitlere sebep olabilmektedir
(Neumann 2016).

Diz ekleminin fonksiyonunu gergeklestirmesinde hayati rolleri bulunan
ligamentler ekleme destek saglayan fibréz yapilardir. Diz ekleminde anterior cruciate
ligament (ACL), posterior cruciate ligament (PCL), medial collateral ligament (MCL),
lateral collateral ligament (LCL), medial patellafemoral ligament (MPFL), oblik popliteal
ligament (OPL), arquat popliteal ligament (APL) ve popliteofibular ligament (PFL) yer
almaktadir (Tayfur ve Tayfur 2021). ACL, dizin ekstansiyonuyla birlikte quadriceps
femorisin tibiayr 6ne ¢cekme kuvvetine karsi koyarak tibianin anteriora translayonunu
kisitlar. Ayrica, anatomik pozisyonu sebebiyle tibiada meydana gelebilecek asin
rotasyon hareketlerinin kisittanmasinda olduk¢a 6nemli bir fonksiyona sahiptir. Anatomik
konumu ve fonksiyonu nedeniyle diz bdlgesinde yaralanmalara en agik ligamenttir. PCL,
ACL’ye gore daha kalin bir yapidadir ve dizin hareketleri sirasinda tibianin posteriora
translasyonu 6nleyen birincil yapidir. Her iki cruciate ligament, anatomik olarak ¢apraz
yerlesimlerinden ve vyapilarindan dolayi 6zellikle dénme, hizlanma ve yavaslama
hareketlerinde diz ekleminde istenmeyen asiri hareketleri kisitlayarak stabilizasyona
katki saglarlar. Diz ekleminin medial kisminda bulunan MCL, diz ekleminde meydana
gelecek valgus stresine karsi direng olusturmakta ve eklemi korumaktadir. Ozellikle diz
tam ekstansiyonda iken etki eden valgus stresleri bu bagin yaralanmasina sebep
olabilmektedir. LCL ise MCL’nin tersine dize etki eden varus streslerine karsi koyar.
MPFL, patellanin medial stabilizasyonunun saglanmasinda olduk¢a &nemlidir. Bu

ligament vastus medialis kasinin alt pargasina baglandidi icin, Ozellikle diz



ekstansiyonunun son derecelerinde kasin kasilmasi ile birlikte ligamentteki gerilim artar
ve patellanin laterale hareketini kisitlar. OPL, dizin tam ekstansiyonu sirasinda meydana
gelen eksternal rotasyon ile birlikte gerilir ve asir eksternal rotasyonu kisitlar. APL ve
PFL ise kapsUli posteriordan destekleyerek stabilizasyona yardim ederler. Diz
bdlgesinde yer alan tim ligamentler belirli bir yénde stabilite saglar ve kutandz
reseptorleri aracihigiyla eklem propriyosepsiyonunda énemli rol oynarlar (LaPrade ve

Wentorf F 2002, Tayfur ve Tayfur 2021).
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Tibianin platosu ile femurun medial ve lateral kondilleri arasinda, fibrokartilajenoz
yapida hilal seklinde medial ve lateral meniskisler bulunmaktadir (Sekil 2.1.2.1).
Anatomik yapilari sayesinde femoral kondillerin yerlesecedi uyumlu bir ylizey saglar ve
stabilizasyon icin énem tasirlar. Ayrica vicut yuki ve dinamik hareketler igin sok
absorbsiyon gorevi gorirler. Tam lateral menisektomi geciren hastalarda dize binen
stresin %230’a kadar artabilecegi gosterilmistir. Bu durum meniskuslerin diz eklemindeki
onemini ortaya koymaktadir. Bunlarin yanisira meniskuslerin propriosepsiyon saglama
gérevi de bulunmaktadir. MeniskUsler eklem kapsuline tibiaya gevsek yapidaki
ligamentlerle baglanir. Bu durum, diz ekleminin hareketleri sirasinda meniskuslerin
hareket etmesine olanak saglamaktadir. Lateral meniskusler, medial meniskislerden ¢ok
daha hareketlidir ve bu ylzden medial taraf yaralanmalari daha ylksek oranda
gorulmektedir (Kisner vd 2017). Lateral meniskis yaralanmasi, medial meniskus
yaralanmasindan daha yikicidir ve dizin lateral tarafinda instabiliteye ve osteoartritin hizli
gelisimine yol agar, bu durum rehabilitasyon strecini medial meniskis yaralanmasindan
daha zor hale getirmektedir (Englund vd 2003, Haviv vd 2016, Neumann 2016, Tayfur
ve Tayfur 2021).



2.1.3. Diz ekleminin kaslari, motor ve duyusal inervasyonu

Monoartikller olan diz gevresindeki kaslarin gcogu, dizi dncelikle hareket ettirmek
ve ikincil olarak stabilize etmek igin hareket ederler. Biartikiler kaslar diz eklemine ek

olarak kalca veya ayak bilegi eklemlerinin hareketinde rol alirlar (Neumann 2016).

Rectus femoris, vastus medialis, vastus lateralis ve vastus intermediustan olusan
quadriceps femoris kasi dizin ekstansor kasidir. Quadriceps femoris kasinin, hamstring
kaslarina gore enine kesit alaninin yaklasik 2,8 kat fazla oldugu goésterilmistir (Kumar vd
2013). Quadriceps femoris kasinin rektus femoris pargasi kalgca ve diz eklemlerini
katettiginden dolay biartikilerdir. Diger pargalari ise monoartikilerdir. Dizin ekstansoér
torkunun %20’si rektus femoris tarafindan saglanirken, %80’lik tork vastus grubu
kaslardan saglanmaktadir. Vastus medialis, vastus medialis longus ve vastus medialis
oblikus (VMO) olmak tzere iki pargadan olusmaktadir. VMO kas lifleri patellaya yaklagik
50-55 derece aglyla yapismaktadir. Bu sebeple VMO’nun patellayl mediale oblik olarak
¢ekmesi, patellanin stabilitesine buylk katki saglamaktadir (Gir ve Yakut 2017,
Neumann 2016, Tayfur ve Tayfur 2021).

Diz ekleminde fleksiyon saglayan kaslar hamstringler (semimembranosus,
semitendinosus, biceps femoris), gracilis, sartorius, popliteus, gastroknemius ve
plantaristir. Bu kaslardan gastroknemius ve plantaris disindaki tim kaslar fleksiyon
hareketine ek olarak rotasyon hareketi de olusturdugu igin dizin fleksor-rotatorleri
seklinde isimlendirilirler. Dizin fleksor-rotatér kaslarindan biceps femorisin kisa ve uzun
basi fleksiyona ek olarak eksternal rotasyon saglarken, diger kaslar internal rotasyon
aciga cikarirlar. Popliteus kasi posterior kapsulu destekler ve ekstansiyonda kilitlenmis
dizin acilmasinda anahtar kas olarak calisir (Kisner vd 2017). Sartorius ve gracilis kaslari,
kalga eklemindeki fonksiyonlara ek olarak diz ekleminin fleksiyon ve internal rotasyonuna
katki saglamaktadir. Ayak bile@i plantar fleksiyonunda gorevli olan gastroknemius ve
plantaris kaslar da diz ekleminde fleksiyona katki saglayan kaslardandir (Neumann
2016, Tayfur ve Tayfur 2021).

Diz ekstansdru olan quadriceps femoris kasinin motor inervasyonu femoral sinir
tarafindan saglanmaktadir. Dizde ekstansiyon saglayan tum kaslarin tek bir sinir
tarafindan inerve edilmesi, herhangi bir yaralanma sonrasinda diz ekstansérlerinin tam
paralizisine sebep olur. Diz fleksor kaslarinin ise lumbal ve sakral pleksustan kdoken alan
farkh sinirlerle motor inervasyonu saglanir (Neumann 2016). Diz ekleminde fonksiyon
gOsteren kaslarin motor inervasyonunu saglayan sinirler ve kaslarin diz ekleminde

gosterdigi fonksiyonlar Tablo 2.1.3.1°de verilmigtir.
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Tablo 2.1.3.1 Diz ekleminde goérev alan kaslarinin motor innervasyonu ve diz

eklemindeki fonksiyonlari (Neumann 2016)

Kas

Motor inervasyon

Diz Eklemindeki Fonksiyonu

-Quadriceps femoris
Rectus femoris
Vastus grubu

Femaral sinir
Femaral sinir

Diz ekstansiyvonu
Diz ekstansiyonu

-Hamstringler
Semimembranosus
Semitendinosus

Biceps femoris-uzun bagi
Biceps femoris-kisa bagi

Siyatik sinir (tibial dal)
Siyatik sinir (tibial dal)
Siyatik sinir (tibial dal)
Siyatik sinir (fibularis kommunis)

Diz fleksivonu ve internal rotasyonu
Diz fleksiyonu ve internal rotasyonu
Diz fleksivonu ve eksternal rotasyvonu
Diz fleksivonu ve ekstermal rotasyonu

-Sartorius
Gracilis
-Popliteus
-Gastrocinemius
-Plantaris

Femaoral sinir
Obturator sinir
Tibial sinir
Tibial sinir
Tibial sinir

Diz fleksiyonu ve internal rotasyonu
Diz fleksivonu ve internal rotasyonu
Diz fleksiyonu ve internal rotasyonu
Diz fleksiyonu
Diz fleksivonu

Diz ekleminin duyusal inervasyonu, posterior tibial, obturator ve femoral sinirler
icerisinde seyreden L3-L5 seviyelerindeki spinal sinirler ile saglanmaktadir. Siyatik sinirin
dallarindan biri olan posterior tibial sinir, diz ekleminin en fazla duyusal inervasyonunu
saglayan sinirdir. Bu sinir, posterior kapsul ve iligkili igamentler ile birlikte eklem igindeki
yapilarin gogunun duyusunu alr. Obturator sinir icerisinde seyreden afferent lifler ise
dizin medialindeki cilt bodlgesinin, posterior kapsulin bir kisminin ve posteromedial
kapsulin duyusunu tasir. Anteromedial ve anterolateral kapsuiltin duyusu da femoral sinir

icindeki afferent lifler ile iletilir (Kennedy vd 1982, Neumann 2016).

2.2. Osteoartrit

OA lokal inflamasyon ve eklem yapisal degisikligi ile karakterize, en yaygin
gorulen kronik eklem hastahigidir (Arden vd 2021). Agrili semptomlar ve yasam
kalitesinde dnemli bozulmalara yol agan fonksiyonel kayip ile iligkilidir (Conaghan vd
2008). UOAD osteoartriti, dogustan gelen bagisikligin proinflamatuar yollari iceren
uyumsuz onarim cevaplarini aktive eden mikro ve makro yaralanmalar ile baslatilan
hiicre stresi ve ekstreselller matriks bozulmasi ile karakterize, hareketli eklemleri

etkileyen bir bozukluk olarak tanimlamaktadir (Arendt 2016). Hastalik ilk 6nce anormal
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eklem dokusu metabolizmasi olarak kendini goésterir. Ardindan kartilaj dokusunun
bozulmasi, kemikte yeniden sekillenme, osteofit yapilarin olusumu, eklem inflamasyon
gorilmesi ve eklem fonksiyonunun kaybi gibi hastalikla sonuclanabilecek anatomik

velveya fizyolojik dizensizlikler ortaya ¢ikar (Kraus vd 2015).

Dinya capinda tahminen 240 milyondan fazla kisinin semptomatik ve aktiviteyi
sinirlayan OA'ya sahip oldugu bildirilmigtir. 45 yasindan daha buyuk bireylerin yaklasik
%30'unda radyografik kanitlar diz OA’si oldugunu gdstermektedir ve bu insanlarin
yaklagik olarak yarisinda diz eklemi ile ilgili semptomlar bulunmaktadir (J. M. Jordan vd
2007). Semptomatik radyografik diz OA prevalansi, bir calismada kadinlarda %11,4 ve
erkeklerde %6,8; bagka bir buyuk kohort calismasinda kadinlarda %18,7 ve erkeklerde
%13,5 olarak bulunmustur (Katz vd 2021).

OA genellikle fiziksel aktivite eksikligine, ila¢ toksisitesine ve inflamatuar
sitokinlerin etkilerine baglh komorbiditelerle de iligkilidir. OA’ll hastalarin %31'inin en az 5
komorbid durumu oldugu tahmin edilmektedir (Katz vd 2021). Ornegin, OA’li hastalarin
%50’sinin mekanik bel agrisi gibi baska kas iskelet sistemi agrilarina sahip oldugu,
yaklasik %40 inin da kardiyovaskuler hastaliklarinin bulundugu bildirilmistir. Bu
komorbid durumlar, semptomlarin ilerleyisinin hizlanmasina sebep olarak kétl prognoza

sebep olabilmektedir (Roman-Belmonte vd 2020).

Tdm dunyada, yasam beklentisi zamanla artis géstermektedir. Bununla birlikte,
kronik hastaliklarin artan yUkd, toplumun buyik bir béliminin daha uzun yagsamasina,
ancak daha kotu saglik durumlarinin olmasina yol agmaktadir. Bu durum, dinya
genelinde agri ve 6zurlilik yasamanin baglica nedenlerinden biri olan diz OA’sina sahip
kisiler icin de gecerlidir (Kyu vd 2018). Diz OA’sI diinyada toplam 6zirle yasanan yil
bakimindan 10. sirada bulunmaktadir ve son dekatta prevelansi iki kattan fazla artis
go6stermistir (Dantas vd 2021, Palazzo vd 2016). Prevelansi gittikgce artis gdsteren bu
saglik sorununun yuksek tedavi maliyetleri, toplumda oldukga yiksek ekonomik ylike
sebep olmaktadir. Medikal ila¢g alimi, fizyoterapi, hastanede yatis sliresi ve eklem
cerrahileri saglk sistemlerine milyonlarca dolarlik maliyete yol agcmaktadir (Losina vd
2015, Palazzo vd 2016). Fonksiyonel yetersizlikler olusturarak kisilerin yasam kalitesini
azaltan, agriya sebep olan ve ciddi dizeyde saglik harcamalarina yol agan diz OA’sinda
cerrahi ihtiyaci ve medikal ilag alimini azaltmak icin uygulanabilecek fizyoterapi
yaklasimlarinin etkinligini incelemek ve literatire bu konuda katki saglamak 6nem

tasimaktadir.
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2.2.1. Osteoartrit patogenezi

Yapilan tim ¢alhsmalar, OA’nin yaslanma sureciyle ilgili oldugunu
gOstermektedir. OA kartilaj, kemik, sinovyum, ligamentler, periartikiler yag dokusu,
meniskuls ve kaslari iceren karmasik biyolojik stireclerden kaynaklanmaktadir (Loeser vd
2012). OA etyolojisi, olduk¢a uzun zamandir kartilaj kaynakli disindimustir. Ancak son
yillardaki galismalar sorunun sadece kartilaj dokusundan dedil bir bitlin olarak diz eklemi
yapilarindan ve metabolizmasindan oldugunu géstermektedir (Arendt 2016).

Diz eklemindeki yanlis biyomekanik ytklenmeler OA prognozuna etki
etmektedir. Alt ekstremitenin varus dizilimi diz ekleminin medial kompartmanina, valgus
dizilimi ise lateral kompartmanina binen yuki artirmaktadir. Bu yanhs dizilimler diz
ekleminde OA gelisimi ve OA progresyonu igin risk tasimaktadir (Brouwer vd 2007).
Kemige olan asin ylklenmeler subkondral kemik bdlgesinde lezyonlara sebep
olabilmektedir. Genelde hastaligin ilerleyen dénemlerinde subkondral kemikte degisikler
olabilecedi duslUnulse de, bazen kartilaj hasari ortaya ¢ikmadan da kemik dedisiklikler
olusabilmektedir. Bu durum, subkondral kemikteki degisikliklerin Kkartilaj hasarini
baslatan bir faktor olabilecegini dusundurmektedir (Arendt 2016).

Tum OA cesitlerinde sinovitlerin goéraldugu bildirilmistir (Felson vd 2016). OA’da
gérilen sinovitlerde makrofajlar, romatoid artritte ise T hlcreleri agirlikli olarak rol
oynamaktadir. Bu farkliik OA’da eklem dokularinin zarar gérmesi sebebiyle dogustan
gelen bir bagisiklik yanitinin aktivasyonunun oldugunu gostermektedir (Orlowsky vd
2015, Wood vd 2019). Sinovit, OA’da gorulen eklem sigligi ve agn gibi klinik semptomlari
aciklamaktadir. Kartilaj hasarina bagli eklemde olusan katabolik mediatorler sinovite
sebep olmaktadir. Sinovit sonrasi, eklemde bulunan makrofajlar da proinflamatuar
sitokinler Uretmektedir. Olusan proinflamatuar sitokinler (interldkin 6, vaskuler endotelial
buyume faktoru vb.) matriks pargalayici enzimleri uyararak, kartilaj matriks yikimi ve
onarimi arasindaki dengeyi negatif ydonde bozmakta ve eklemde ilerleyici bir yikima
sebep olmaktadir (Mathiessen ve Conaghan 2017, van den Bosch vd 2020). Bu durum
inflamasyonu daha da artirarak bir kisir déngli olusturmaktadir. inflamasyon siddeti
hastaya 0zgiu dogustan gelen faktorlere ve anormal ylklenme gibi lokal eklem

faktorlerine bagl olarak degisiklik gosterebilmektedir (Arendt 2016).

2.2.2. Diz osteoartrit tanisi ve siniflamasi

Diz osteroartriti tanisina yonelik farkli kuruluglarin kilavuzlari ve Onerileri

bulunmaktadir. Bunlardan ARK’nin diz OA’si icin radyolojik ve klinik kriterleri Tablo
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2.2.2.1'de listelenmistir (Arendt 2016, Wu vd 2005). Tabloda verilen kriterlerden
bazilarinin birlikte saglanmasi durumunda diz OA’sI tanisi koyulmaktadir. Bu durumlar
sunlardir;

o 1.ve 2. kriterlerin birlikte saglanmasi,

e 1., 3., 5. ve 6. kriterlerin birlikte saglanmasi

e 1.,4. 5. ve 6. kriterlerin birlikte saglanmasi

Tablo 2.2.2.1 ARK’nin diz osteoartriti icin radyolojik ve klinik tani kriterleri

1 Onceki ayin cogu gininde diz agrsi

Radyografilerde eklem kenarlarninda osteofitler

Osteoartrite 6zgU sinoviyal sivi (laboratuvar incelemelerinde)
Yasin 40 yildan fazla olmasi

Aktif eklem hareketinde krepitasyon

=2 TN & £ R - - B

30 dakikadan az devam eden sabah sertligi

ARHSB de OA icin tani kriterleri belirlemistir. Bu kriterlere goére; harekete bagh
eklem agrisi, 30 dakikadan az devam eden sabah sertligi ve fonksiyonel kisitliligi olan
40 yasindan biylk hastalarda, ek olarak krepitasyon, eklem hareket kisitlihdi ve anormal
kemik buyumesi bulgularindan birinin veya daha fazlasinin varligi diz OA’s1 oldugunu
go6stermektedir (Skou vd 2020).

Kellgren-Lawrence derecelendirme siniflamasi, diz OA’sinin radyolojik olarak
siniflamasinda siklikla kullaniimaktadir (Tablo 2.2.2.2) (Kellgren ve Lawrence 1957).

Tablo 2.2.2.2 Kellgren-Lawrence radyolojik derecelendirme siniflamasi

Grade 0 Osteoartrit 6zellidi yok
Grade 1 Eklem boslugunun sipheli daralmasi ve olasi osteofitik olusumlar
Grade 2 Kesin osteofit olusumu ve eklem boslugunun olasi daralmasi

Grade 3 Orta derecede coklu osteofitler, eklem boslugunun kesin daralmasi,
rade
bir miktar skleroz ve kemik sonlanmalarinda olasi deformite

Grade 4 Biyuk osteofitler, eklem boslugunda belirgin daralma, siddetli
rade
skleroz ve kemik sonlanmalarnnda kesin deformite
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2.2.3. Diz osteoartriti igin risk faktorleri

2.2.3.1.Yas

OA gelisimi icin temel risk faktdrlerinden birisi ilerleyen yastir. ilerleyen yasin
eklem hasarina etkileri kas zayifligi, azalmis propriosepsiyon, oksidatif hasar ve kartilaj

incelmesi sebebiyle olabilir (Litwic vd 2013).

2.2.3.2. Cinsiyet

Kadinlarda OA prevelansi erkeklere gére daha yuksektir ve bu durum menapozla
birlikte daha fazla artis gdstermektedir. Bu durum hormonal faktérlere bagl olarak ortaya
¢ikabilmektedir (Srikanth vd 2005).

Bu durumu aciklayabilecek nedenler sunlardir (Boyan vd 2012);
¢ Kadinlarin diz eklem kartilajinda erkeklerden daha hizli kayip yasamalari
o Kadinlarda eklem kondrositlerinin dstrojen varliginda daha iyi islev gérebilmesi
o Erkeklerde eklem kondrositlerinin D vitamini metabolitlerine daha duyarli olmasi
e D vitamini reseptorleri ve inflamatuar sitokin mRNA’larinin, cinsiyete 6zgl olarak

dejenere kartilajda farkl sekilde eksprese edilmesi

e Subkondral kemik osteoblastlarinin, 6strojene cinsiyete 6zgl yanitlar sergilemesi

2.2.3.3. Obezite

Diz OA’sinin, obezite (BMI>30 kg/m?) ile gugll, fazla kilo (BMI>25 kg/m?) ile
dusuk dizeyde iliskisinin oldugu 22 calismay! inceleyen bir meta-analiz ¢calismasinda
bildirilmistir (Silverwood vd 2015). Diz OA gelisimi, glukoz ve lipid metabolizmasinin
bozuklugunun bir arada bulunmasiyla gugcli bir sekilde iligkilidir. Leptin, adiponektin ve
resistin gibi adipoz doku ile iliskili sitokinler, dogrudan eklem bozulmasi veya lokal
inflamatuar sureglerin kontroll yoluyla OA gelisimini etkileyebilir (Sowers ve Karvonen-
Gutierrez 2010). Obezite, sadece OA olusma riskini degil, ayni zamanda hastaligin

progresyonunu da arttirmaktadir (Yoshimura vd 2012).
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2.2.3.4. Alt ekstremite yanhs dizilimi ve anormal mekanikler

Anormal dizilim, dizin komponentlerini asirn stres altinda biraktigi igin eklem
harabiyetinin artmasi ile gii¢li bir sekilde iligkilidir. Varus diziliminin medial kompartman
OA progresyonunu 4 kat, valgus diziliminin de lateral kompartman OA progresyonunu 5
kat artirdigi bildirilmistir (Cerejo vd 2002). OA gelistikten sonra, anormal mekanikler
hastaligin kotulesmesine ve klinik fonksiyon bozukluguna yol agan diger faktorlerin
etkisini arttirmaktadir (Felson 2013).

2.2.3.5. Kas fonksiyonunda bozukluklar

Kas kuvvet kaybi, degismis kas aktivasyon paternleri ve proprioseptif defisitler
dahil olmak Uzere alt ekstremitedeki kas fonksiyonu, genellikle diz OA ile iliskilidir.
Semptomatik diz OA’l hastalarda quadriceps femoris kas kuvvetindeki azalma
kullanmamaya bagl olabilir, ancak veriler kas kasilmasinda artrojenik inhibisyon
oldugunu goéstermektedir (Palazzo vd 2016). Olusan kas kuvvet kaybi, stabiliteyi
olumsuz yonde etkilemekte ve ekleme binen ylkin artmasina sebep olmaktadir. Kas
gucunun iyilegtiriimesi diz OA'sinin konservatif tedavisinin anahtar bir bilesenidir ve
semptomlarin azaltiimasinda etkili oldugu bulunmustur (Bennell vd 2013). Ancak,
egzersizin hastalik gelisimini etkileyip etkilemedigi ve ilerlemeyi potansiyel olarak

durdurup durdurmadigi hakkinda daha fazla ¢alismaya ihtiyac vardir.

2.2.3.6. OA ve diz yaralanmasi ge¢misi

Gecgmis diz yaralanmasi OA gelisimi icin 6nemli bir risk faktéridir. ACL
yaralanmasi 10-15 yil igerisinde diz OA gelisim riskini %13 oraninda artirmaktadir. ACL
yaralanmasina diger ligament ve meniskus yaralanmalarinin eslik ettigi durumlarda bu
oran %48’e kadar yukselebilmektedir (Jiestad vd 2009). Finlandiya’da yapilan prospektif
bir calismada, diz OA gelisme riski ile ge¢gmis diz yaralanmasi arasinda gugli bir iligki
bulunmustur (Toivanen vd 2010). Benzer sekilde, 24 calismanin (20.997 denek)
incelendigi bir meta-analiz, diz yaralanma éykusinin diz OA gelisimi icin dnemli bir risk
faktord oldugu bildirmistir (McWilliams vd 2011).
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2.2.3.7. Diger faktorler

Titresim, tekrarlayan hareket ve uzun saatler diz ¢gokme, ¢omelme ve ayakta
durma aktiviteleri gibi agir fiziksel yliklenmelerin OA gelisme riskinin artmasiyla iligkili
oldugu bildiriimistir (Yucesoy vd 2015). Ayrica, bazi beslenme ile iligkili faktorlerin (dusuk
seviyede D, C ve K vitamini alimi) OA gelisiminde rol aldigi dusunulmektedir (McAlindon
vd 2013).

Genetik faktorlerin de diz OA'nin %40'inindan sorumlu oldugu bildirilmistir. Birgok
gen, hastaligin baslangicinda bir rol oynayabilmektedir. Cesitli gen gruplarinin genetik
varyantlarinin  (6rnegin; kartilaj ekstraselller matriks yapisal genler) hastalik

patogenezinde yer almaktadir (Palazzo vd 2016, Yucesoy vd 2015).

2.2.4. Diz eklemi osteoartrit tedavisi

UOAD, 2014 yilinda diz OA’sI igin 6nerilen tedavi segeneklerinin kanita dayali bir
Ozetini yayinlamistir. Non-farmakolojik uygulamalar, farmakolojik tedaviler, eklem
enjeksiyonlari ve cerrahi yaklagimlar diz OA tedavisinde kullanilan uygulamalardir. Bu
kilavuzda yer alan bilgiler isiginda OA tedavisinde kullanilacak temel non-farmakolojik

tedaviler asagidaki gibi siralanabilir (McAlindon vd 2014, Roman-Belmonte vd 2020);

2.2.4.1. Egzersiz

Egzersiz, kuvvetin, enduransin, eklem hareket agikliginin veya aerobik
kapasitenin iyilestiriimesi amaciyla katilimin gerceklestigi hedeflenen, recetelenen veya
organize edilen aktivitelerdir (McAlindon vd 2014). Fiziksel egzersiz, kas kuvvetini
artirabilen ve agriyi, sertligi ve fiziksel fonksiyonlardaki ilerleyici bozulmayi azaltabilen
farmakolojik olmayan bir tedavi yaklagimidir. Diz OA'sini tedavi etmek icin kullanilan
egzersizler karada veya suda yapilabilir. Bu egzersizler, agrida azalma ve fonksiyonda
iyilesme saglamaktadir ve diz OA tedavi secenekleri arasinda ilk sirada énerilmektedir.
Kara temelli egzersizin agriyi azaltma Gzerindeki etki buyUkligu, disikten orta dereceye
kadar degigsmektedir. Benzer gekilde, suda yapilan egzersizler agri ve fonksiyon

Uzerinde faydali etkiler saglamaktadir, ancak beklenen etki buyUkligu henuz tam
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belirlenmemistir. Yiksek kanit dlizeyindeki ¢alismalarin bir sistematik incelemesi, kara
temelli egzersizin orta donemde (tedaviden 6 ay sonrasina kadar) agrida azalma ve

fiziksel fonksiyonda gelisme sagladigini bildirmistir (Fransen vd 2015).

Fiziksel egzersizin kuvvetlendirme egzersizi, aerobik egzersiz ve propriyoseptif
egzersiz gibi gesitli tipleri bulunmaktadir. Tim egzersiz tipleri diz OA’ll hastalarda etkili
olsa da, 6nemli klinik kilavuzlar 6zellikle kas kuvvetlendirme egzersizlerinin ve aerobik

egzersizlerin en etkili oldugunu gdstermektedir (McAlindon vd 2014).

Kuvvet egditimi olarak bilinen kaslarin kuvvet Uretme yetenegdini 6zel olarak
hedefleyen egzersizler, agriy1 azaltmak ve diz OA'sinda fiziksel fonksiyonu iyilestirmek
icin anahtar bir yaklasim olarak UOAD énerilerinde belirtiimistir. Ozellikle quadriceps
femoris kasi olmak Uzere, alt ekstremite kas gruplarinin hedeflenmesi, bu hasta
grubunda anahtar bir tedavi se¢enegi olarak distnulmelidir. Kuvvet egitimi sonrasinda
elde edilen kas kuvvetindeki artis dize olan ylklenmeyi azaltarak eklem kartilajina etki
eden stresi azaltabilir ve eklem biyomekaniklerini gelistirebilir (McAlindon vd 2014).
Bunun sonucunda artan fiziksel durum, yasam kalitesini ve ginlik yasam aktivitelerine
katihmdaki performansi artirabilir (Parker ve Scholes 2016, Roman-Belmonte vd 2020).
Kuvvetlendirme egitimine ek olarak “core” stabilizasyon egzersizleri de bu hasta

grubunda kullanilabilecek egzersizler arasindadir.

2.2.4.1.1. “Core” stabilizasyon egzersizleri

Anatomik olarak “core” bolgesi; bel, pelvis ve kalgay! iceren bdlgedir (Behm vd
2010). “Core” stabilizasyonu ise; omurganin, lokal kas aktivitesinin bir sonucu olarak
stabilizasyonu saglayabilme yetenegdidir (Haruyama vd 2017). “Core” stabilizasyon
egzersizleri dinamik hareketler ve statik postiir esnasinda pelvik bélge ile spinal kolonun
lumbal bdlgesinin stabilizasyonunun saglanmasini temel almaktadir. “Core”
stabilizasyonda, lumbal multifidusun segmental seviyede izometrik kontraksiyonu ile
birlikte es zamanli olarak transversus abdominusun izometrik kontraksiyonu gereklidir.
Bu hareket hastaya abdominal draw-in (abdominal ige g¢ekme) manevrasi ile
ogretilmektedir. Hastanin kendi ellerini abdominal bdlgeye yerlestirerek kontraksiyonu
hissetmesi dnemlidir. Kontraksiyonlarin 6gretilmesinin ve kas kontraksiyonunu solunum
ile birlikte basariimasinin ardindan, artan yogunluklardaki ekstremite hareketleri
sirasinda “core” bolgesindeki stabilizasyonun korunmasi saglanmaktadir (Bruno 2014).

Literatirde, “core” stabilizasyon egzersizlerinin diz OA’ll hastalarda etkili oldugunu
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go6steren cgalismalar bulunmaktadir (Barati vd 2012, Hernandez vd 2019). Ancak bu
calismalar, “core” egzersizlerinin etkinligini sadece kontrol grubuna goére incelemis ve
farkh bir tedavi yaklasimi ile karsilastirmamistir. Calismamiz, “core” stabilizasyon
egitiminin hem konvansiyonel fizyoterapi grubuna gore etkinligini ortaya koymak hem de
klinik ve akademik calismalarda sik kullanilan Mulligan mobilizasyonu ile kargilastirmak

acisindan literatire katki saglayacaktir.

2.2.4.2. Oz yénetim programlari

Oz yénetim programlari, kronik hastaligi olan kigileri durumlarinin tedavisine aktif
olarak katilmaya tesvik ettikleri icin 5nem tasimaktadir (Kroon vd 2014). Terapatik fiziksel
egzersiz ve 0z yonetim programlarinin kombinasyonu, semptomatik diz OA’s1 igin birinci
basamak tedavi olarak onerilmektedir. Hareketsiz yasam tarzlari g6z 6nune alindiginda,
diz OA’l hastalarin tedavilerinin bir parcasi olarak yasam tarzi degisikliklerine yonelik 6z
yénetim programlari kullanilabilir. Blyuk profesyonel derneklerin OA tedavi stratejilerine
yonelik énerileri incelendiginde, 6z yonetim ve egitim programlarinin diz OA’ll hastalarin

tedavisine eklenmesi gu¢lu bir sekilde dnerilmektedir (Katz vd 2021).

2.2.4.3. Kilo verme

Fazla kilolu veya obez olmak, yasl erigkinlerde diz OA’si igin énemli bir risk
faktoradur (Richmond vd 2013, Silverwood vd 2015). Kilo kaybi, 6zellikle agiri kilolu veya
obez olarak kabul edilen diz OA tanisi alan Kigiler igin 6nemlidir. Egzersizle diyet
modifikasyonunu iceren bir program en etkili olarak kabul edilmekle birlikte, 20 haftalik
bir sure iginde agirlikta orta derecede bir azalma (vicut agirliginin% 5'i) agrida kuguk ile
orta derecede azalma saglamakta ve fiziksel fonksiyonu iyilestirmektedir (Parker ve
Scholes 2016). Bir sistematik derleme, diyet modifikasyonu ve egzersiz kombinasyonu
ile kilo vermenin, ileri derecede yasli bireylerde bile agrinin rahatlamasi ve fonksiyonel

iyilesmeler icin etkili oldugunu gdstermistir (Quintrec vd 2014).
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2.2.4.4. Biyomekanik miidahaleler

Diz OA'nin tedavisinde, hastaligin herhangi bir asamasinda, 6zellikle erken
belirtileri olanlarda etkilenen dizin mekanik davranisina odaklanmak dnemlidir (Arendt vd
2014). Hareket sirasinda diz ve alt ekstremite yukunu ayarlamak igin tasarlanmig
mudahaleler dnemli dlctde farklilik gostermektedir. Bununla birlikte, UOAD yodnergeleri
ayak ortezlerine veya diz valgus breyslerine odaklanmaktadir. Ayak ortezleri,
kalkaneusun valgus diizeltmesini artirarak alt bacagin mekanik dizilimini degistirirken,
breysler medial diz kompartmanindaki yuku hafifletmek igin valgus kuvvetine kargi
koyarlar (Raja ve Dewan 2011). Bu midahalelerin faydalari arasinda agriy1 azaltma,
fiziksel fonksiyonu geligtirme ve potansiyel olarak hastaligin ilerlemesini yavaslatma yer
almaktadir. Bir meta-analiz ¢alismasi, kanit seviyesi disik olmakla birlikte valgus
breysinin hastaligin ilerlemesi ile iliskili olan diz addiksiyon momenti Gzerinde orta ila
yUksek bir etkisinin oldugunu bildirmistir (Chang vd 2015, Moyer vd 2015).

2.2.4.5. Terapatik Modaliteler

Codu kas-iskelet sistemi yaralanmasinda oldugu gibi diz OA’h hastalarin
tedavisinde terapatik modaliteler kullaniimaktadir. Sicak veya soduk uygulamalar,
transkutandz elektrik stimulasyonu gibi elektroterapi uygulamalari, terapatik ultrason
uygulamasi ve lazer terapi uygulamalari diz OA’sinda kullanilan modaliteler arasinda yer

almaktadir (Roman-Belmonte vd 2020).

2.2.4.6. Manuel terapi

Manuel terapi, fizyoterapistin ellerini kullanarak uyguladigi bir tedavi yaklagimidir.
Manuel terapide ekleme yonelik uygulamalar farkli yon ve hizlarda uygulanarak
manipulasyonlar ve mobilizasyonlar gerceklestirilir. Ayrica, manuel terapi kapsaminda
yumusak doku mobilizasyonlari ve masaj uygulamalari da yer almaktadir. Manuel
terapinin tarihgesi incelendiginde bu uygulamalarin 2500 yil 6ncesine dayandigi
gorilmektedir. Tarih boyunca Hipokrat, Cladius Galen, ibn-i Sina gibi insan sagligiyla
ilgilenen kisiler bazi manuel terapi uygulamalari gerceklestirmislerdir. Manuel terapi

uygulamalari James Cyriax, Freddy Kaltenborn, Geoffrey Douglas Maitland ve Brian
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Mulligan gibi klinisyen ve arastirmacilarin c¢alismalar ile birlikte belirli uygulama

prensipleri olan bir tedavi yaklasimi haline gelmistir (Moon vd 2020, Schomacher 2014).

Manuel terapinin, OA’ll dizlerde eklem hareket kaybi, kapsuler sertlik varligi ve
artmig intrakapsuler basing gibi eklem kinematiginin eksik yonlerini iyilestirmede etkili
olabilecegi bildirilmistir (Anwer vd 2018). Fakat bu etkinin fizyolojik mekanizmasini tam
olarak agiklayacak yeterli sayida calisma bulunmamaktadir. Manuel terapiden elde
edilen terapatik etki muhtemelen tip Il mekanoreseptdrlerin uyarilmasindan ve tip IV
nosiseptdrlerin inhibe edilmesinden kaynaklanmaktadir (Mangus vd 2002). Ayrica,
eklem mobilizasyonu golgi tendon organini uyararak inhibitér refleks yoluyla kas
gevsemesi saglayabilir ve periartikiler dokulardaki kas geriliminin azalmasi agriyi
azaltabilir (Lundberg vd 1978, Zusman 1986).

2.2.4.6.1. Mulligan mobilizasyon teknigi

Mulligan mobilizasyon teknigi Brain Mulligan tarafindan gelistiriimistir. Hareketle
birlikte mobilizasyon (mobilisations with movement-MWM), dogal apofizyal kayma
(natural apophyseal glides-NAGS) ve surdurulebilir dogal apofizyal kayma (sustained
natural apophyseal glides-SNAGS) olmak Uzere u¢ farkh teknik uygulamasi
bulunmaktadir. MWM uygulamasi periferik eklemlerde kullaniimaktadir. Mulligan
mobilizasyon yontemi agriy1 azaltmak, eklemdeki hareket kisithiigini dizeltmek ve
fonksiyonel bozukluklari gidermek amaciyla uygulanmaktadir. Eklem artrokinematik
prensiplerinden yola c¢ikilarak geligtirilen bu teknikte amag¢ anormal biyomekaniyi
dizeltmek ve agrisiz eklem hareketini kazanmaktir. Eskiden daha ¢ok kullanilan “agri
yoksa kazanim yok (no pain, no gain) mantigiyla yapilan uygulamalarin aksine Mulligan
mobilizasyonu agri yoksa daha fazla kazanim (no pain, more gain) diusincesine sahiptir
(Mulligan 2010).

Mulligan tedavisindeki uygulama prensibi, eklemin yanhs yer degistirmesine
sebep olan pozisyonel hataya dlzeltmek ve aktif hareket boyunca sadlanan
mobilizasyonu korumaktir. Kemikteki pozisyonel hata dizeltilerek normal hareketin
kazanilmasi amaglanmaktadir. Eklem kartilajindaki incelme ve bozulmalar, ligament ve
eklem kapsulundeki degisiklikler eklemde pozisyonel hataya sebep olabilmektedir.
Mulligan, eger bu pozisyonel hata dizeltimezse eklemde agri, zayiflik ve sertlik gibi

semptomlarin olugabilecegini bildirmistir (Hing vd 2019, Vicenzino vd 2007).
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Mulligan mobilizasyon uygulamasinda, elle uygulanan eklem kaymasi devam
ettirilirken hastanin aktif hareket yapmasi istenmektedir. Hareketin sonunda agrisiz
olacak sekilde basing uygulamasi (overpressure) yapilmaktadir. Mulligan mobilizasyon
uygulamasinda fizyoterapist “PILL” seklinde kisaltilan tedavi yanitlarina dikkat etmelidir.
P harfi uygulamanin agrisiz yapilmasini (painfree), | harfi hemen elde edilen etkiyi
(instant result) ve LL harfleri ise uzun sire devam eden bir etki edilmesi gerektigini (long
lasting) anlatmaktadir. “PILL” yanitinin alinamamasi bir kontraendikasyon olarak
gorulmektedir ve tedavide agrisiz aktif hareket hedeflenmektedir (McDowell vd 2014,
Mulligan 2010).

2.3. Hipotezler

H:. Konvansiyonel fizyoterapi uygulamasi diz osteoartritli kadinlarda agri, eklem
hareket acgikligi, kuvvet, denge, fonksiyonellik ve yasam kalitesi Gzerinde olumlu etkiler

saglayacaktir.

H>. Mulligan mobilizasyon uygulamasi diz osteoartritli kadinlarda agri, eklem hareket
acikhdi, kuvvet, denge, fonksiyonellik ve yasam kalitesi Uzerinde olumlu etkiler

saglayacaktir.

Hs. “Core” stabilizasyon uygulamasi diz osteoartritli kadinlarda agri, eklem hareket
acikhdi, kuvvet, denge, fonksiyonellik ve yasam kalitesi Uzerinde olumlu etkiler

saglayacaktir.

Hs. Mulligan mobilizasyon uygulamasi diger gruplara goére agri, eklem hareket
acikhdi, kuvvet, denge, fonksiyonellik ve yasam kalitesi Uzerinde daha etkili sonuclar

saglayacaktir.

Hs. “Core” stabilizasyon uygulamasi diger gruplara gére agri, eklem hareket acikhgi,
kuvvet, denge, fonksiyonellik ve yasam Kkalitesi Uzerinde daha etkili sonuglar

saglayacaktir.
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3. GEREG VE YONTEMLER

3.1. Galigmanin Yapildig: Yer

Calismamiz Pamukkale Universitesi Hastaneleri, Fizik Tedavi ve Rehabilitasyon
Boluimii, Ayaktan Ortopedik Rehabilitasyon Unitesinde yapilmistir. Calismanin etik kurul
onayi, Pamukkale Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu'nun
11.08.2020 tarih ve 60116787-020/48052 sayili karari ile alinmistir (Ek -4).

3.2. Galigmanin Suresi

Calisma Eylul 2020-Haziran 2022 tarihleri arasinda gergeklestiriimistir.

3.3. Katilimcilar

Calismaya 40-70 yas arasinda olan ve Pamukkale Universitesi Hastaneleri
Fiziksel Tip ve Rehabilitasyon polikliniginde bilateral diz osteoartrit tanisi ile ayaktan
fizyoterapi tedavisi planlanan kadin hastalar dahil edilmistir. Uzman hekim tarafindan
yonlendirilen hastalar, galisma hakkinda detayl bilgilendirme yapilarak ¢alismaya davet
edilmistir. Bilgilendirme sonrasi, calismaya katilmayir gonulli olarak kabul eden

katihmcilardan yazili onam alinmigtir.

Referans calismada (Ughreja vd 2017) kuvvetli dizeyde etki blyukligi (d=0,83)
elde edildigi gorulmustir. Bu dizeyde bir etki buyukligu saglanabilecegi (f=0,5)
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varsayilarak, ¢calismamiz 3 grup olacadindan dolayi yaptigimiz gli¢ analizi sonucunda,
calismaya en az 42 katilimci (her grup icin en az 14 katihmci) alindiginda %95 glven

dizeyinde %80 gug elde edilebilecegi hesaplanmistir.

Uzman hekim tarafindan g¢alismaya yonlendirilen 61 hastanin 14°G farkl
sebeplerle c¢alismaya alinmamistir. Kriterlere uyan katiimcilarin  randomizasyonu
“https:/www.graphpad.com/quickcalcs/randomize1/” web sayfasi (izerinden yapilmistir
(Suresh 2011). Calisma kriterlerini saglayan 47 kisi randomize edilerek konvansiyonel
fizyoterapi, Mulligan mobilizasyonu ve “core” stabilizasyon gruplarina yerlestirilmigtir.
Calisma toplam 42 katilimci ile tamamlanmistir. Katilimcilarin galismaya dahil edilme

semasi Sekil 3.3.1’de verilmistir.

Calismaya dahil edilme kriterleri:

¢ Uzman hekim tarafindan bilateral diz osteoartrit tanisi almis olmak

¢ Kellgren-Lawrence siniflamasina gére osteoartrit derecesinin 2 veya 3 olmasi
e 40-70 yas araliginda ve kadin olmak

e Son 6 ay i¢inde alt ekstemite cerrahi gecirmemis olmak

o Calismaya katilmayi génulll olarak kabul etmek

Calismaya dahil edilmeme kriterleri:

e Alt ekstremite artroplasti cerrahisi gegirmis olmak
e Son 6 aylik surecte fizyoterapi programina katiimis olmak

e Son 6 ayda eklemici enjeksiyon (kortikosteroid, proteinden zengin plazma vb.)

yapilmis olmasi

o Degerlendirmelere ve uygulanacak tedavilere engel olusturacak bir saglik
sorunun bulunmasi (kontrol edilemeyen hipertansiyon-diabetus mellitus, kardiyak

kokenli bir sorun vb.)

o Romatoit artrit tanisi almis olmak



Dahil edilme kriterligine uygunlugun degerlendirilmesi

(n=61)
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Sekil 3.3.1 Katilimcilarin galismaya dahil edilme semasi
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3.4. Katilmcilara Uygulanan Degerlendirmeler

Katihmcilarin tanimlayici bilgileri kaydedilerek agr siddeti, agri esigi, eklem
hareket acikligi, kas kuvveti, dengesi, aerobik kapasitesi, fonksiyonel durumu ve yagsam
kalitesi degerlendirilmistir. Tum degerlendirmeler, ¢calismaya dahil edilen katilimcilara
tedavi 6ncesinde ve tedavi sonunda uygulanmistir. Degerlendirmeler, katilimcilarin
hangi calisma grubunda yer aldigini bilmeyen 7 yilik mesleki tecriibeye sahip bir

fizyoterapist (kér degerlendirici) tarafindan yapilmigstir.

3.4.1. Tanimlayici bilgiler

Katilimcilarin tanimlayici bilgileri ¢alisma igin hazirlanmis bir dederlendirme
formuna kaydedilmigtir. Bu degerlendirme formu, katilimcilarin kisisel bilgilerini ve klinik

durumlarini icermektedir (Ek-5).

3.4.2. Agn degerlendirmesi

Bu kapsamda katilimcilarin agrn siddetleri ve basing agn esikleri

degerlendirilmigtir.

a. Agn siddeti degerlendirmesi: Calismamizda, katihmcilarin agri siddeti 100 mm

uzunlugunda bir Gérsel Analog Skala (GAS) ile degerlendirilmigstir. Kas ve iskelet sistemi
problemlerinde agrn siddetini degerlendirmek amaciyla siklikla kullanilan GAS genel
kabul géren bir degerlendirme ydntemidir. Hastalarin diz agri siddetleri; istirahat, aktivite
ve uyku sirasinda olmak Uzere tedavi 6ncesinde ve sonrasinda kaydedilmistir (Carlsson
1983, Mutlu vd 2017)

b. Basing agri esigi degerlendirmesi: Katilimcilarin basing agri esikleri, JTech

Commander marka bir algometre ile de@erlendirilmistir. Test uygulamasi sirasinda
katilimci yan yatis pozisyonuna alinmistir. Basing dizin medial orta noktasina dikey
olarak ve katihmci agrn hissedene kadar her (i¢ saniyede 10 N/cm? arttirilarak

uygulanmistir (Sekil 3.4.2.1). Algometrenin diz osteoartritli hastalarin basing agri esigi
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Olcimlerini degerlendirmek igin glivenilir ve duyarl bir dederlendirme yéntemi oldugu
bildiriimistir (Mutlu ve Ozdincler 2015, Wessel 1995).

Sekil 3.4.2.1 Algometre ile basing agri esigi degerlendirmesi

3.4.3. Eklem hareket acikligi (EHA) degerlendirmesi

Hastalarin aktif diz fleksiyon ve ekstansiyon eklem hareket agikliklar tedavi
oncesinde ve tedavi sonrasinda bilateral olarak Universal gonyometre kullanilarak
Olcilmustur (Epskamp vd 2021). Degerlendirme o6ncesinde, hasta uygun sekilde
pozisyonlanarak istenilen hareketler pasif olarak gdsteriimis ve sonrasinda délgimler
yapimistir (Sekil 3.4.3.1) .

Sekil 3.4.3.1 Diz ekstansiyon ve fleksiyon EHA degerlendirmesi
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3.4.4. Kas kuvveti degerlendirmesi

Kas kuvveti degerlendirmesi, Commander Powertrack Il marka handheld
dinamometre cihazi ile gercgeklestiriimistir (Chopp-Hurley vd 2019, Hayes ve Falconer
1992). Diz ekstansdr kas kuvveti 6lgimi oturma poziyonunda, diz fleksér ve sirt
ekstansor kas kuvveti Olcimleri ise yuzUstl yatis pozisyonunda yapilmistir (Sekil
3.4.4.1).

Sekil 3.4.4.1 Handheld cihazi ile kas kuvveti degerlendirmesi

3.4.5. Denge degerlendirmesi

GCalismamizda statik ve dinamik denge degerlendirilmistir. Statik denge
degerlendirmesinde “Tek Ayak Uzerinde Durma (TAUD) test”, dinamik denge

degerlendirmesinde ise “Zamanh Kalk Yuru (ZKY) testi” kullaniimigtir.

a. Tek ayak lizerinde durma testi: TAUD testi diz OA’ll hastalarda gegerli ve
guvenilir bir degerlendirme yontemidir (Kaukinen vd 2017). Katiimcilar, kollar govde
yaninda rahat pozisyonda ayakta dururken bir ayagini kaldirarak dengesini korudugu
sire saniye cinsinden kaydedilmistir. Katiimcinin yerle temas halindeki ayagini yeniden
pozisyonlamasi, yerden kaldirilan ayagin yerle temasinin olmasi, gdézlemciden destek
alinmasi ve 60 saniye boyunca dengenin korunmasi durumlarinda test sonlandiriimigtir.
Hem sad hem de sol alt ekstremiteler igin, gézler agik ve goézler kapal olarak 2’ser
deneme ile test uygulanmistir. Degerlendirme sonucunda her alt ekstremite icin en

basarili sure kaydedilmistir (Harato vd 2017).

b. Zamanl kalk yiiri testi: UOAD’In, kalga veya diz OA tanili bireylerde

kullaniimasini 6énerdigi testlerden birisi olan ZKY testi ¢alismamizda kullaniimigtir

(Dobson vd 2013). Dinamik dengeyi degerlendiren bu testin uygulamasinda, katilimcilar
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sirt destekli ve sabit bir sandalyeye oturtulmustur. Katilimcilara testin uygulamasi
degerlendirici tarafindan uygulamali olarak goésterilmistir. Test degerlendirmeyi yapan
fizyoterapistin “basla” komutuyla baslatiimistir. Katimcilarin ayaga kalkarak 3 metre
uzakliktaki cisme dogru kendilerini konforlu ve guvenli hissettigi sekilde yurumeleri,
cismin etrafindan dénmeleri ve beklemeden sandalyeye ulasarak oturmalari istenmisgtir.
Basla komutu ile baslatilan ve hastanin sandalyeye tam oturmasi ile sonlandirilan testte,
testin tamamlanma suresi saniye olarak kaydedilmistir. Test 2 defa uygulanarak,

ortalama sure analiz i¢in kullanilmistir (Alghadir vd 2015).

3.4.6. Aerobik kapasite degerlendirmesi

Katilimcilarin aerobik kapasitelerini dederlendirmek amaciyla 6 dakika yirime
testi gergeklestiriimistir. Testin amacinin alti dakika sonunda, katilimcilarin kogsmadan
yurUyebilecekleri en uzun mesafeye ulasmak oldugu anlatilmigtir. Katilimcilara eger
ihtiyag duyarlar ise yavaslayabilecekleri veya durabilecekleri bilgisi verilmistir (Mascarin
vd 2012). Degerlendirmede, 20 metre uzunlugunda bir parkur kullaniimistir (Ateef vd
2016). Guvenlik agisindan degerlendirme yapan fizyoterapist 6lgim boyunca hastanin
yaninda yer almistir. Standartlasmis cesaretlendirme ifadesi olarak; “lyi gidiyorsun, boyle
devam et” gibi cimleler 60 saniye araliklarla sdylenmistir (Bennell vd 2011). Ulasilan

yurime mesafesi metre olarak kaydedilmistir (Sekil 3.4.6.1).

Sekil 3.4.6.1 6 dakika yurume testi uygulamasi
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3.4.7. Fonksiyonel diizey degerlendirmesi

Kisilerin fonksiyonel diizey degerlendirmesi igin 30 sn Otur-Kalk Testi ve Bati

Ontario ve McMaster Universiteleri Osteoartrit indeksi (WOMAC) kullanilmistir.

30 sn otur-kalk testi, hasta kol desteksiz sandalyede oturur pozisyonda
gerceklestirilmistir. Degerlendiricinin isaretiyle baslayip, 30 saniye suresinde otur-kalk

hareketini en ylksek sayida yapmaya ¢alismasi istenmistir (Jones vd 1998).

WOMAC Kkigilerin fonksiyonel dizeyini belilemek amaciyla siklikla kullanilan
hasta raporlu bir degerlendirme 0&lgegidir (Ek-6). Bu anket agr, tutukluk ve fiziksel
fonksiyonlarin degerlendirildigi 3 bolim ve 24 sorudan olusmaktadir (Bellamy N vd
1988). Turkge gecerlik ve guvenilirligi Tuzin ve ark. tarafindan yapilmistir (Tazun vd
2005).

3.4.8. Yasam kalitesi degerlendirmesi

Yasam kalitesi degerlendirmesinde Nottingham Saglik Profili (NSP) kullaniimigtir
(Ek-7). Hunt ve ark. tarafindan 1981 yilinda gelistirilen anketin TUrkce versiyon ¢alismasi
Klgukdeveci ve arkadaslari tarafindan gergeklestiriimistir (Hunt vd 1981, Kiclukdeveci
vd 2000). Anket, 38 maddeden olusmaktadir. Sorular 'evet' veya ‘'hayir' seklinde
cevaplanmaktadir. Yagam kalitesini degerlendiren bu anketten elde edilen puan 0-600
arasinda degismektedir. Ankette artan puan yasam Kkalitesinin koétllestigini

gOstermektedir.

3.5. Uygulanan Tedavi Yontemleri

Calismamiza dahil edilen katiimcilar randomize olarak 3 tedavi grubuna
yerlestirilmistir. ilk gruba konvansiyonel fizyoterapi, ikinci gruba Mulligan mobilizasyon
teknigi ve Uglincl gruba “core” stabilizasyon egzersizleri uygulanmigtir. Tim gruplarda

yer alan katilimcilar 12 seans tedaviye alinmistir.
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3.5.1. Konvansiyonel fizyoterapi grubu

Konvansiyonel fizyoterapi grubundaki hastalara her iki dize 5 dakika terapatik
ultrason, 20 dakika konvansiyonel TENS (110 Hz, 50 p), 20 dakika sicak paket
uygulanmistir. Uygulamalar haftada 3 glin, 4 hafta boyunca gergeklestiriimistir.
Katilimcilara topuk strime, quadriceps izometrik, terminal diz ekstansiyonu, hamstring
ve kalf kaslarina germe egzersizlerinden olusan program gtinde 3 set ve 10 tekrar olarak
verilmistir (Sekil 3.5.1.1). Katilimcilar, tedaviye geldikleri glinlerde egzersizlerin bir setini
fizyoterapist gézetiminde gerceklestirmislerdir. Tedavi surecinde tekrar sayisi hastanin

toleransina gore 12-15 tekrar seklinde ilerletilmigtir.

Sekil 3.5.1.1 Konvansiyonel fizyoterapi grubunda yer alan egzersizler

3.5.2. Mulligan mobilizasyon grubu

Bu gruba konvansiyonel gruptaki uygulamalara ek olarak Mulligan mobilizasyonu
uygulanmistir. Mulligan mobilizasyonunda ekstremite patolojileri i¢in kullanilan hareketle
birlikte mobilizasyon teknigi calismamizda kullaniimistir. Mobilizasyon teknigini Mulligan
konsept egitimini basariyla tamamlamis olan 5 yil tecriibeli fizyoterapist uygulamistir (Ek-
8).
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Brian Mulligan, gelistirdigi Mulligan mobilizasyon tekniginin eklemdeki pozisyonel
hatayi gidererek etki sagladigini bildirmistir (Mulligan 2010). Uygulanan MWM ile birlikte
pozisyonel hatanin azalmasi sonucunda iligkili agrinin azalabilecegi ve hastanin
egzersizleri daha etkili olarak yapabilece@i belirtimektedir (Hing vd 2019). Mulligan
mobilizasyonunda kullanilan kayma ve rotasyonel hareketin ydnu hastanin agrisiz olarak
aktif hareketi tamamladid1 yondur. Tedavimizde hastanin tamamen agrisiz ve rahat
eklem hareketini aktif olarak yapabildigi yonde kemer ya da elle mobilizasyon
uygulanmistir. Her seans 3 set olacak sekilde 10 tekrarli Mulligan mobilizasyonu MWM
teknigi kullaniimistir. Uygulama sirasinda setler arasinda 15-20 saniye dinlenme araligi
verilmigtir. Mobilizasyon uygulamalari haftada 3 gun olacak sekilde 12 seans yapilmistir
(Kaya Mutlu vd 2018) (Sekil 3.5.2.1).

Sekil 3.5.2.1 Diz eklemine ydnelik Mulligan mobilizasyonu uygulama érnekleri

3.5.3. “Core” stabilizasyon grubu

Bu gruba konvansiyonel gruptaki uygulamalara ek olarak “core” temelli alt
ekstremite egzersiz egitimi verilmistir. Abdominal drawing-in manevrasi baslangicta

hastaya 6gretilmis ve tUm egzersizler sirasinda korunmasi istenmistir (Sekil 3.5.3.1).
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Sekil 3.5.3.1 Abdominal drawing-in manevrasi

Jorge ve ark.nin calismalarinda kullandigi faz1 ve faz2 egzersizleri 4 hafta
boyunca, haftada 3 glin uygulanmistir (Jorge vd 2020). Egzersizler izometrik ve izotonik
egzersizlerden olugsmaktadir. Egzersizler sirasinda kuvvetlendirme igin sari ve kirmizi
Theraband Loops, denge egitimi icin Delta marka trambolin kullanilmistir. Tim
uygulamalar sirasinda abdominal drawing-in manevrasinin bozulmamasi saglanmistir
(Sekil 3.5.3.2).
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1. Hafta

Sekil 3.5.3.2 “Core” stabilizasyon egzersiz programi (devami diger sayfada)
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3. Hafta

4. Hafta

' ‘

Sekil 3.5.3.2 “Core” stabilizasyon egzersiz programi — devami
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3.6. istatistiksel Analiz

Calisma verilerinin giris ve analiz suirecinde SPSS 25.0 (IBM SPSS Statistics 25
software (Armonk, NY: IBM Corp.) programi kullaniimistir. Shapiro—Wilk testi, verilerin
normal dagilima uygunluk durumlarini incelemek amaciyla kullaniimistir. Sarekli
degiskenler “ortalamazstandart sapma” ve kategorik degiskenler “sayi (yiizde)” seklinde

sunulmustur.

Bagimli grup karsilastirmalarinda, parametrik test varsayimlari saglandiginda
“Paired Samples T Test (iki es arasindaki farkin énemlilik testi)’; parametrik test
varsayimlari saglanmadiginda ise “Wilcoxon testi” ile analizler gergeklestirilmistir.
Kategorik degiskenlerin arasindaki farkhliklar ise “Ki-Kare (Chi-Square) Analizi’ ile

incelenmistir.

Bagimsiz gruplardaki farkhliklarin  kargilastirimasinda; parametrik test
varsayimlarinin saglandigini durumlarda “One-Way ANOVA (Tek Yonli Varyans
Analizi)”; parametrik test varsayimlarinin saglanmadidi durumlarda ise “Kruskal Wallis
Varyans Analizi” testi kullaniimistir. Istatistiksel olarak anlamli farkliligin oldugu
durumlarda, farkin hangi gruplar arasinda oldugunu belirlemek igin Post-hoc (Tukey) test
kullaniimistir. Tim test sonuglarinda p degerinin 0,05°ten kigik oldugu durumlar

istatistiksel olarak anlaml kabul edilmigtir.
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4. BULGULAR

4.1. Katiimcilarin Tanimlayici Bilgileri

Calismamiz kapsaminda tedavi programina alinan hastalarin yaslari
incelendiginde; konvansiyonel fizyoterapi grubu, Mulligan mobilizasyon grubu ve “core”
stabilizasyon grubundaki katihmcilarin benzer 6zelliklere sahip oldugu bulundu

(p=0,438).

Gruplar arasinda; egitim yili (tamamlanan egitim siresi), vicut agirhgi, boy
uzunlugu ve vicut kitle indeksi agisindan istatistiksel olarak farklilik yoktu (p>0,05).
Hastalarin diz agn siresi incelendiginde, gruplar arasinda anlamh farklilik olmadigi
bulundu (p=0,514).

Gruplardaki katilimcilar medeni durumlari, sahip olduklari kronik hastaliklar ve

dominant ekstremiteleri yoninden benzer ézelliklere sahipti (p>0,05).

Katilimcilarin tedavi gruplarina goére tanimlayici bilgileri ve gruplar arasi

karsilastirma sonugclari Tablo 4.1.1’de sunuldu.



Tablo 4.1.1 Katihmcilarin tanimlayici bilgileri
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Degiskenler

Konvansiyonel Grup (1)

Mulligan Mobilizasyon Grubu (2)

Core Stabilizasyon Grubu (3)

X + SS (Min/Maks)

X £ SS (Min/Maks)

X £ SS (Min/Maks)

Yas (yil)

Egitim Durumu (yil)

Vicut Agirhig (kg)

Boy Uzunlugu (cm)

57,79 + 7,43 (44/68)
6,43 + 3,37 (2/14)
79,21 + 15,06 (50/109)
158,57 + 5,81 (147/170)

56,14 * 6,95 (43/67)
6,71 + 3,36 (0/13)
80,93 + 10,60 (68/103)
160,93 + 5,86 (147/168)

54,36 * 6,56 (41/65)
8,07 + 3,69 (5/15)
76,54 + 10,52 (63/94)
159,14 + 4,40 (153/168)

0,438 (F=0,843)
0,365 (H=2,016)
0,636 (F=0,457)
0,491 (F=0,725)

VKI (kg/m?) 31,39 £ 5,18 (23,14/38,22) 31,38 £ 4,65 (24,09/38,46) 30,27 £ 4,46 (24,84/38,63) 0,779 (F=0,251)
Agn Siiresi (ay) 39,57 £ 28,09 (4/120) 33,00 £ 27,95 (9/120) 34,00 £ 31,23 (6/120) 0,514 (H=1,330)
n (%) n (%) n (%)
Medeni Durum Evli 11 (78,6) 9 (64,3) 10 (71,4)
Bekar 1(7,1) 1(7,1) 3(21,4) 0,426 (x?=5,974)
Bosanmis/Dul 2 (14,2) 4 (28,5) 1(7,1)
Kronik Hastalik Var 10 (71,4) 9 (64,3) 8 (57,1)
0,733 (x?=0,622)
Yok 4 (28,6) 5(35,7) 6 (42,9)
Dominant Taraf Sag 12 (85,7) 13 (92,9) 14 (100)
0,231 (x?=2,927)
Sol 2 (14,3) 1(14,3) 0 (0)

X: Aritmetik Ortalama; SS: Standart Sapma; VKI: Vicut Kitle indeksi; F: One-Way ANOVA Testi; H: Kruskal-Wallis Testi; x2: Ki-Kare Testi
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4.2. Agri Degerlendirmesi Sonuglari

Calismaya dahil edilen katilimcilarin agri siddetleri Gérsel Analog Skalasi (GAS)
ve agri esikleri algometre kullanilarak degerlendirildi. Katilimcilarin diz agrisi siddeti
istirahat, aktivite ve uyku durumunda olmak Uizere 3 sekilde sorgulandi. Gruplarin agri

siddeti ve agri esigi degerlendirmelerine ait sonuglar Tablo 4.2.1°’de sunuldu.

istirahat agri siddetindeki degisimlerin grup ici incelemesinde, tim gruplarda
tedavi sonrasinda tedavi 6ncesine gore istatistiksel olarak anlamli azalma oldugu
belirlendi (p<0,05). Tedavi 6ncesinde yapilan istirahat agri siddeti dederlendirmesinde,
gruplar arasinda istatistiksel farklilik bulunmamaktayd: (p>0,05). Tedavi sonrasinda
istirahat agn siddetinde meydana gelen degisimler analiz edildiginde, gruplar arasinda
anlamh farkhlik bulundu (p<0,05). Gruplar arasindaki farkhligin hangi gruplar arasinda
oldugunu belirlemek igin yapilan post-hoc analiz sonucunda; “core” stabilizasyon
grubundaki azalmanin hem konvansiyonel fizyoterapi grubundan hem de Mulligan

mobilizasyon grubundan daha fazla oldugu belirlendi (p<0,05).

Aktivite agrn siddetindeki degisimlerin grup ici incelemesinde, tim gruplarda
tedavi sonrasinda tedavi oncesine gore istatistiksel olarak anlamh azalma oldugu
bulundu (p<0,05). Aktivite sirasindaki agri siddetinin tedavi 6ncesi degerlendirmesi
incelendiginde, gruplar arasinda istatistiksel olarak farklik yoktu (p>0,05). Tedavi
sonrasinda aktivite agri siddetinde meydana gelen degisimler incelendiginde, gruplar
arasinda anlamh farklilik oldugu belirlendi (p<0,05). Yapilan post-hoc analiz, Mulligan
mobilizasyon grubunda ve “core” stabilizasyon grubunda yer alan hastalarin aktivite agri
siddetindeki azalmanin, konvansiyonel fizyoterapi grubundaki hastalara gore daha fazla
oldugunu gésterdi (p<0,05). Mulligan mobilizasyon ve “core” stabilizasyon gruplarinda

aktivite agri siddetindeki azalma miktari benzerdi (p>0,05).

Uyku sirasindaki agri siddetindeki dedisimlerin grup ici incelemesinde, tim
gruplarda tedavi sonrasinda tedavi 6ncesine gore istatistiksel olarak anlaml azalma
oldugu sonucuna ulasildi (p<0,05). Hastalarin tedavi Oncesi uyku agr siddetleri
incelendiginde, tim gruplarin benzer agri siddetlerine sahip oldugu belirlendi (p>0,05).
Tedavi sonrasinda uyku agr siddetinde meydana gelen degisimlere bakildi§inda,
gruplar arasinda anlamh farklihk oldugu belirlendi (p<0,05). Yapilan post-hoc analiz
sonucunda, “core” stabilizasyon grubunda yer alan hastalarin uyku agr siddetindeki
azalmanin, konvansiyonel fizyoterapi grubundaki hastalara gére daha fazla oldugu
bulundu (p<0,05). Yapilan diger ikili karsilastirmalarda gruplar arasinda istatistiksel
anlamli farkhlik yoktu (p>0,05).
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Grup ici agri esigi sonuglarinin incelemesi, tedavi sonrasinda tim gruplarda
istatistiksel olarak anlamli artis oldugunu gosterdi (p<0,05). Agr esigi degerlerinin
gruplar arasi karsilastirmalarinda, l¢ grup arasinda istatistiksel olarak anlamli bir farkhlik
bulunmadi (p>0,05).
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Degiskenler

Konvansiyonel Grup (1)

Mulligan Mobilizasyon Grubu (2)

Core Stabilizasyon Grubu (3)

X + S8 (Min/Maks)

X * SS (Min/Maks)

X * SS (Min/Maks)

p*'k

Post-
hoc

istirahat Agn Siddeti (mm) TO
TS

Degisim

p*

47,79 £ 22,69 (2/81)

31,43 + 18,06 (0/59)
16,36 + 9,12 (2/38)
0,0001 (t=6,711)

33,00 + 20,85 (0/65)

11,36 + 11,49 (0/31)

21,64 + 15,45 (0/57)
0,0001 (t=5,241)

42,14 + 13,61 (12/64)
7,14 + 8,52 (0/23)
35,00 + 11,58 (12/54)
0,0001 (t=11,307)

0,141 (F=2,06)
0,001 (H=14,381)
0,001 (F=8,502)

1-3, 2-3

Aktivite Agn Siddeti (mm) TO
TS

Degisim

p*

84,50 + 14,57 (63/100)
62,93 + 18,92 (39/97)
21,57 + 11,71 (2/45)

0,0001 (t=6,895)

80,00 + 17,93 (52/100)

32,36 + 13,80 (14/54)

47,64 + 16,16 (22/81)
0,0001 (t=11,034)

78,43 £ 19,72 (25/100)
28,86 + 16,03 (4/49)
49,57 + 19,04 (21/86)
0,0001 (t=9,741)

0,873 (H=0,272)
0,0001 (F=18,316)
0,0001 (F=13,505)

1-2,1-3

Uyku Agn Siddeti (mm)  TO
TS

Degisim

p*

62,00 + 29,43 (0/97)

45,29 + 22,65 (0/84)

16,71 + 10,19 (0/32)
0,0001 (t=6,14)

36,21 + 33,18 (0/100)
9,07 + 12,40 (0/44)
27,14 + 24,59 (0/76)

0,001 (t=4,13)

55,00 + 24,00 (1/92)

14,29 + 18,41 (0/60)

40,71 + 20,96 (1/72)
0,0001 (t=7,268)

0,065 (F=2,937)
0,0001 (H=17,439)
0,011 (H=8,994)

Sag Diz Agn Esigi (N/lem?) TO
TS

Degisim

p*

25,69 + 10,69 (15,8/51,4)
31,00 + 11,52 (18,4/53,3)
5,31 + 3,54 (0/13,2)
0,0001 (t=-5,616)

28,8 + 8,61 (10,4/46,2)
38,71+ 10,62 (18,9/54,1)
9,91 + 5,73 (1,7/22,2)
0,0001 (t=-6,464)

28,24 + 7,83 (18/38,7)
35,96 + 10,78 (23,3/58,1)
7,72 £ 6,44 (0,8/24,7)
0,001 (z=-3,296)

0,343 (H=2,143)
0,183 (F=1,772)
0,066 (H=5,451)

Sol Diz Agri Esigi (Nlem?) TO
TS

Degisim

p*

24,91 £ 11,65 (12,6/49,2)
29,56 + 12,18 (14,5/53,2)
4,65 + 2,46 (0,5/8,7)
0,0001 (t=-7,08)

29,51 9,80 (10,7/49,7)
39,28 + 10,04 (23,3/54,5)
9,77 + 5,83 (0,6/22,2)
0,0001 (t=-6,273)

26,04 + 8,60 (14/42,6)
33,14 + 8,48 (18,9/49,2)
7,11 + 5,57 (0,1/18,9)
0,0001 (t=-4,774)

0,461 (F=0,789)
0,053 (F=3,16)
0,059 (H=5,664)

X: Aritmetik ortalama; SS: Standard sapma; *: Grup ici karsilastirma; **: Gruplar arasi karsilastirma; t: Paired samples test; z: Wilcoxon signed ranks test; F: Oneway ANOVA
test; H: Kruskal-Wallis test; 1-2: Konvansiyonel ve Mulligan mobilizasyon gruplari arasi istatistiksel anlamli farklilik; 1-3: Konvansiyonel ve Core stabilizasyon gruplari arasi
istatistiksel anlamli farkhlik; 2-3: Mulligan mobilizasyon ve Core stabilizasyon gruplari arasi istatistiksel anlamli farkhlk
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4.3. Diz Eklem Hareket Acikligi Sonuglari

Hastalarin diz eklemi normal eklem hareket agikliklari gonyometrik dlcim ile
degderlendirildi. Gruplarin eklem hareket acikligi (EHA) degerlendirmelerine ait sonuglar
Tablo 4.3.1°de sunuldu.

Sag ve sol diz ekstansiyon EHA degisimlerin grup ici incelemesinde, tim
gruplarda tedavi sonrasinda tedavi dncesine gore istatistiksel olarak anlamli artis oldugu
belirlendi (p<0,05). Sad ve sol diz ekstansiyonunun tedavi dncesinde yapilan EHA
degerlendirmelerinde, gruplar arasinda istatistiksel farkhlik belirlenmedi (p>0,05). Tedavi
sonrasinda gruplara goére diz ekstansiyon EHA’da meydana gelen degisimler analiz
edildiginde, gruplar arasinda anlamh farklilik bulundu (p<0,05). Yapilan post-hoc analiz
sonucunda; Mulligan mobilizasyon grubundaki artigin, konvansiyonel fizyoterapi
grubundan daha fazla oldugu belirlendi (p<0,05). Yapilan diger ikili karsilastirmalarda

gruplar arasinda istatistiksel anlamli farkhlik bulunmadi (p>0,05).

Sag ve sol diz fleksiyon EHA degisimlerin grup ici incelemesinde, tim gruplarda
tedavi sonrasinda tedavi 6ncesine goére istatistiksel olarak anlamh artis gobzlendi
(p<0,05). Sag ve sol diz fleksiyonunun tedavi Oncesinde vyapilan EHA
degerlendirmelerinde, gruplar arasinda istatistiksel farkhlk belirlenmedi (p>0,05). Tedavi
sonrasinda gruplara goére diz fleksiyon EHA’da meydana gelen degisimler
incelendiginde, gruplar arasinda anlamh farkhlik bulundu (p<0,05). Yapilan post-hoc
analiz sonucunda; Mulligan mobilizasyon grubundaki artisin, hem konvansiyonel
fizyoterapi grubundan hem de “core” stabilizasyon grubundan daha fazla oldugu
belirlendi (p<0,05). Konvansiyonel fizyoterapi grubu ve “core” stabilizasyon grubu

arasinda ise istatistiksel olarak anlaml farklilik bulunmadi (p>0,05).
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Konvansiyonel Grup (1)

Mulligan Mobilizasyon Grubu (2)

Core Stabilizasyon Grubu (3)

Degiskenler p** Post:
X + SS (Min/Maks) X * SS (Min/Maks) X + SS (Min/Maks) hoc
Sag diz ekstansiyonu (°) TO -3,00 £ 2,77 (-8/2) -3,14 £ 2,28 (-6/1) -1,50 + 1,83 (-4/1) 0,131 (F=2,141)
TS -2,36 + 2,56 (-8/2) -0,14 £ 0,66 (-1/1) -0,21 £1,19 (-2/1) 0,004 (H=11,101)
Degisim 0,64 + 0,63 (0/2) 3,00 £ 2,11 (0/6) 1,29 £ 0,99 (0/2) 0,003 (H=11,967) 1-2
p* 0,007 (z=-2,714) 0,0001 (t=-5,314) 0,003 (z=-3)
Sol diz ekstansiyonu (°) TO -2,5042,41 (-8/1) -1,79 £ 2,22 (-6/2) -1,07 £ 1,33 (-4/1) 0,194 (F=1,711)
TS -2,07+£2,06 (-7/1) 0,14 + 1,03 (-2/2) -0,07 £ 0,83 (-1/1) 0,002 (H=12,321)
Degisim 0,43+0,65 (0/2) 1,93 + 1,54 (0/4) 1,00 £ 0,96 (0/3) 0,011 (H=8,959) 1-2
p* 0,034 (z=-2,121) 0,003 (z=-2,961) 0,003 (z=-2,972)
Sag diz fleksiyonu (°) TO 105,57+17,57 (67/124) 107,21 £ 10,06 (87/118) 113,71 £ 14,57 (86/129) 0,088 (H=4,871)
TS 110,36+16,36 (76/126) 119,00 + 7,52 (99/128) 118,64 + 11,13 (93/129) 0,179 (H=3,436)
Degisim 4,79+2,22 (1/9) 11,79 £ 6,12 (4/26) 4,93 £ 5,59 (0/20) 0,0001 (H=15,531) 1-2,2-3
p* 0,0001 (t=-8,048) 0,0001 (t=-7,21) 0,001 (z=-3,188)
Sol diz fleksiyonu (°) TO 109,86+13,23 (82/129) 108,36 + 10,25 (84/125) 113,64 £ 9,72 (95/125) 0,443 (F=0,832)
TS 114,71+£12,33 (90/131) 119,00 + 8,47 (95/129) 120,29 + 8,34 (104/129) 0,328 (H=2,228)
Degisim 4,86+3,25 (0/11) 10,64 + 4,31 (3/19) 6,64 2,98 (2/11) 0,0001 (F=9,698) 1-2,2-3
p* 0,0001 (t=-5,584) 0,0001 (t=-9,245) 0,0001 (t=-8,349)

X: Aritmetik ortalama; SS: Standard sapma; *: Grup ici karsilastirma; **: Gruplar arasi karsilastirma; t: Paired samples test; z: Wilcoxon signed ranks test; F: Oneway ANOVA
test; H: Kruskal-Wallis test; 1-2: Konvansiyonel ve Mulligan mobilizasyon gruplari arasi istatistiksel anlamh farkllik; 1-3: Konvansiyonel ve Core stabilizasyon gruplari arasi
istatistiksel anlamli farklilik; 2-3: Mulligan mobilizasyon ve Core stabilizasyon gruplari arasi istatistiksel anlamli farklilik
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4.4. Kas Kuvveti Sonuglari

Hastalarin quadriceps femoris, hamstring ve govde ekstansér kas kuvvetleri
hand-held dinamometre ile degerlendirildi. Gruplarin kas kuvveti degerlendirmelerine ait

sonuglar Tablo 4.4.1°de sunuldu.

Sag ve sol quadriceps femoris kas kuvvetinde grup i¢i degisimler incelendiginde,
tim gruplarda tedavi sonrasinda tedavi dncesine gore istatistiksel olarak anlaml artig
oldugu belirlendi (p<0,05). Sag ve sol quadriceps femoris kas kuvvetinin tedavi
Oncesinde yapilan degerlendirmesinde, gruplar arasinda istatistiksel farkhlik yoktu
(p>0,05). Tedavi sonrasinda quadriceps femoris kas kuvvetinde meydana gelen
degisimler analiz edildiginde, gruplar arasinda hem sag hem de sol tarafta anlaml
farkhliklar bulundu (p<0,05). Yapilan post-hoc analizler sonucunda; Mulligan
mobilizasyon ve “core” stabilizasyon gruplarinda hem sag hem de sol quadriceps femoris
kas kuvvetlerinde meydana gelen artisin, konvansiyonel fizyoterapi grubuna gére daha
fazla oldugu belirlendi (p<0,05). Mulligan mobilizasyon grubu ve “core” stabilizasyon

grubu arasinda istatistiksel olarak anlamli farkhlik bulunmadi (p>0,05).

Sag ve sol hamstring kaslari ile govde ekstansor kaslarinin kuvvetindeki grup ici
degisimler incelendiginde, tim gruplarda tedavi sonrasinda elde edilen artisin
istatistiksel olarak anlamli oldugu belirlendi (p<0,05). Her iki taraftaki hamstring kas
kuvvetinin ve govde ekstansér kas kuvvetinin tedavi Oncesinde yapilan
degerlendirmelerinde, gruplar arasinda istatistiksel olarak farklilik bulunmadi (p>0,05).
Tedavi sonrasinda gruplara goére hamstring ve gdvde ekstansdr kas kuvvetinde
meydana gelen degisimler incelendiginde, gruplar arasinda anlamh farkliliklar bulundu
(p<0,05). “Core” stabilizasyon grubundaki katilimcilarin hem hamstring kas kuvvetinde
hem de godvde ekstansoérler kas kuvvetinde meydana gelen artis, konvansiyonel
fizyoterapi grubundakilere gére anlamh dizeyde ylksekti (p<0,05). Yapilan diger ikili
karsilastirmalarda gruplar arasinda istatistiksel olarak anlamli farkhlik belirlenmedi
(p>0,05).
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Konvansiyonel Grup (1) Mulligan Mobilizasyon Grubu (2) Core Stabilizasyon Grubu (3) Post-
Degiskenler p**
X + SS (Min/Maks) X * SS (Min/Maks) X + SS (Min/Maks) hoc
Sag quadriceps (Nm) T0 93,49 + 29,09 (30,8/129) 92,79 + 23,61 (41,8/125) 112,47 + 25,60 (74,8/184) 0,199 (H=3,224)
TS 112,03 + 28,87 (59,4/154) 135,03 £ 21,67 (101/182) 154,69 * 24,75 (132,4/206) 0,001 (H=13,420)
Degisim 18,54 + 9,91 (5,4/36) 42,24 + 13,19 (11/59,2) 42,21 + 23,13 (18/88) 0,0001 (H=18,436) 1-2,1-3
p* 0,0001 (t=-7,001) 0,0001 (t=-11,985) 0,001 (z=-3,297)
Sol quadriceps (Nm) TO 99,00 + 25,85 (59,6/149) 101,26 + 25,02 (63,8/149) 99,99 + 29,07 (50,6/160) 0,975 (F=0,025)
TS 118,19 £ 26,90 (76,3/162) 143,14 £ 29,19 (103/193) 148,49 + 25,34 (99,2/182) 0,012 (F=4,951)
Degisim 19,19 + 10,60 (4/35,2) 41,89 + 18,89 (14,4/75) 48,5 + 26,00 (16/97,4) 0,001 (F=8,666) 1-2,1-3
p* 0,0001 (t=-6,777) 0,0001 (t=-8,296) 0,0001 (t=-6,98)
Sag hamstring (Nm) T0 50,32 + 20,54 (19,8/98,7) 56,26 + 17,66 (30,8/94,6) 57,26 £ 12,78 (37,4/77) 0,523 (F=0,658)
TS 60,98 + 22,99 (24/111,8) 71,64 + 14,67 (53,3/104,5) 80,30 + 16,68 (58,7/119,5) 0,030 (F=3,849)
Degisim 10,66 + 6,55 (1,8/22) 15,38 + 13,96 (0,6/54,7) 23,05 +9,07 (9,2/43,7) 0,004 (H=10,923) 1-3
p* 0,0001 (t=-6,093) 0,001 (z=-3,296) 0,0001 (t=-9,510)
Sol hamstring (Nm) TO 50,01 £ 18,54 (24,2/91,1) 56,51 + 17,22 (27,5/89,7) 55,76 + 11,30 (41,8/79,2) 0,506 (F=0,693)
TS 61,93 +19,09 (39,6/109,8) 72,98 + 13,05 (55/95,3) 80,79 + 18,41 (61,6/127) 0,020 (H=7,801)
Degisim 11,92 + 6,88 (0,4/24,2) 16,46 + 12,23 (2,9/47,3) 25,02 + 13,24 (7,7/55,5) 0,012 (F=4,995) 1-3
p* 0,0001 (t=-6,485) 0,0001 (t=-5,035) 0,0001 (t=-7,07)
Govde ekstansérleri (Nm) TO 49,83 + 16,9 (24,4179,2) 59,87 + 12,92 (37,4/ 83,6) 60,99 + 10,56 (48,4/79,2) 0,072 (F=2,812)
TS 55,89 + 16,58 (39,2/88,4) 73,69 + 18,99 (42,2/110) 83,95 + 16,44 (61,6/125) 0,001 (H=13,950)
Degisim 6,06 + 4,67 (0,4/15,7) 13,82 + 10,40 (0/34,1) 22,96 + 11,35 (11,8/48) 0,0001 (H=17,446) 1-3
p* 0,0001 (t=-4,85) 0,0001 (t=-4,971) 0,001 (z=-3,304)

X: Aritmetik ortalama; SS: Standard sapma; *: Grup ici karsilastirma; **: Gruplar arasi karsilastirma; t: Paired samples test; z: Wilcoxon signed ranks test; F: Oneway ANOVA
test; H: Kruskal-Wallis test; 1-2: Konvansiyonel ve Mulligan mobilizasyon gruplari arasi istatistiksel anlamh farkhlik; 1-3: Konvansiyonel ve Core stabilizasyon gruplari arasi
istatistiksel anlamli farklilik; 2-3: Mulligan mobilizasyon ve Core stabilizasyon gruplari arasi istatistiksel anlamh farklhhk



45

4.5. Denge Degerlendirmesi Sonuglari

Katilimcilarin dengeleri statik ve dinamik olarak iki sekilde degerlendirildi. Statik
denge degerlendirmesi icin gbzler acik ve gozler kapali pozisyonlarda tek ayak tzerinde
durus (TAUD) testi gerceklestirildi. Dinamik denge degerlendirmesi icin ise zamanli kalk
yurd (ZKY) testi kullanildi. Gruplarin statik ve dinamik denge degerlendirmelerine ait

sonuglar Tablo 4.5.1°de sunuldu.

Her iki alt ekstremite lizerinde gergeklestirilen TAUD test sonuglarinin grup igi
incelemesi yapildiinda, tim gruplarda tedavi sonrasinda tedavi dncesine gore anlaml
artis oldugu belirlendi (p<0,05). Tedavi 6ncesinde yapilan TAUD test sonuglarinda,
gruplar arasinda istatistiksel olarak farkhlik yoktu (p>0,05). Tedavi sonrasinda TAUD
sonucunda meydana gelen degisimler analiz edildiginde gruplar arasinda anlamh
farklihk bulunmadi (p>0,05).

ZKY test sonuglarinin grup i¢i incelemesi yapildiginda, tim gruplarda tedavi
sonrasinda tedavi 6ncesine gore anlamh duzeyde azalma oldugu belirlendi (p<0,05).
Tedavi 6ncesinde yapilan ZKY test sonuglarinda, gruplar arasinda istatistiksel olarak
farkhhk bulunmadi (p>0,05). Tedavi sonrasinda ZKY testi sonucunda meydana gelen
degisimler analiz edildiginde gruplar arasinda anlamli farkhlik bulundu (p<0,05). Mulligan
mobilizasyon grubundaki katiimcilarin, konvansiyonel fizyoterapi grubundakilere gére
ZKY testini daha kisa surede tamamladiklari gézlendi (p<0,05). Yapilan diger ikili

karsilastirmalarda gruplar arasinda istatistiksel olarak anlamh farklilik yoktu (p>0,05).
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Konvansiyonel Grup (1) Mulligan Mobilizasyon Grubu (2)  Core Stabilizasyon Grubu (3) Post-
Degiskenler p*
X £ SS (Min/Maks) X £ SS (Min/Maks) X £ SS (Min/Maks) hoc

GA Sag TAUD (sn) TO 12,57 + 15,84 (1,03/52,09) 13,35 + 10,35 (1,25/31,27) 15,39 + 14,54 (2,44/60) 0,379 (H=1,940)
TS 18,50 + 19,28 (1,98/60) 26,31 + 19,54 (1,62/60) 30,12 + 16,66 (6,36/60) 0,119 (H=4,254)
Degisim 5,94 + 5,45 (0,76/17,77) 12,96 + 11,28 (0,06/29,27) 14,73 + 14,74 (-1,36/55,46) 0,173 (H=3,504)

p* 0,001 (z=-3,296) 0,001 (z=-3,296) 0,002 (z=-3,17)
GA Sol TAUD (sn) TO 15,12 + 16,29 (1,02/56,82) 16,40 + 12,72 (1,63/37,43) 17,74 + 14,17 (1,79/49,62) 0,594 (H=1,043)
TS 20,43 + 17,88 (2,48/59,71) 28,63 + 20,61 (3,69/60) 31,01 £ 19,17 (6,56/60) 0,226 (H=2,974)
Degisim 5,31 £ 4,30 (-0,64/14,03) 12,23 + 10,15 (-0,13/29,59) 13,28 + 9,54 (0,21/28,04) 0,067 (H=5,402)

p* 0,0001 (t=-4,621) 0,001 (t=-4,505) 0,0001 (t=-5,207)
GK Sag TAUD (sn) TO 3,04 + 3,33 (0,7/13,15) 3,27 £ 3,49 (0,76/13,63) 3,88 £2,99 (0,9/10,14) 0,394 (H=1,861)
TS 4,57 + 3,63 (1,34/14,67) 6,54 + 4,05 (1,18/14,32) 9,19 + 6,78 (3,39/26,44) 0,059 (H=5,658)
Degisim 1,53 £ 1,72 (0,23/6,78) 3,27 + 3,18 (0,08/10,4) 5,31 £ 6,32 (0,33/23,49) 0,062 (H=5,557)

p* 0,001 (z=-3,297) 0,001 (z=-3,296) 0,001 (z=-3,296)
GK Sol TAUD (sn) TO 3,02 + 3,18 (0,8/13,32) 2,25 +1,01 (0,7/3,98) 3,23 £ 1,97 (1,03/6,98) 0,536 (H=1,248)
TS 4,93 + 2,89 (1,48/11,93) 5,61 + 3,92 (0,9/15,78) 8,33 £ 6,09 (2,92/21,88) 0,253 (H=2,749)
Degisim 1,91 £ 2,01 (-1,39/5,72) 3,36 + 3,31 (0,2/11,84) 5,10 £ 5,13 (0,07/17,03) 0,160 (H=3,660)

p* 0,004 (t=-3,539) 0,001 (z=-3,296) 0,001 (z=-3,296)
ZKY Testi (sn) TO 11,71 £ 2,50 (8,66/17,53) 11,44 + 2,63 (8,93/19,49) 10,61 + 2,16 (8,44/16,96) 0,318 (H=2,294)
TS 10,18 + 2,23 (7,81/16,56) 8,66 + 1,34 (7,02/11,44) 8,33 + 1,18 (6,71/11,02) 0,019 (H=7,914)

Degisim 1,63 + 0,94 (0,28/3,9) 2,78 £ 1,64 (1,5/8,05) 2,28 +1,37 (0,87/5,94) 0,011 (H=9,043) 1-2
p* 0,0001 (t=6,129) 0,001 (z=-3,296) 0,001 (z=-3,297)

X: Aritmetik ortalama; SS: Standard sapma; *: Grup igi karsilastirma; **: Gruplar arasi kargilastirma; t: Paired samples test; z: Wilcoxon signed ranks test; F: Oneway ANOVA
test; H: Kruskal-Wallis test; 1-2: Konvansiyonel ve Mulligan mobilizasyon gruplari arasi istatistiksel anlamh farkllik; 1-3: Konvansiyonel ve Core stabilizasyon gruplari arasi
istatistiksel anlamli farkhlik; 2-3: Mulligan mobilizasyon ve Core stabilizasyon gruplari arasi istatistiksel anlamli farkhhk
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4.6. Aerobik Kapasite, Fonksiyonel Duzey ve Yagsam Kalitesi Sonugclari

Katilimcilarin  aerobik kapasiteleri 6 dakika yirime testi (6DYT) ile
degerlendirildi. Fonksiyonel dizey degerlendirmesinde 30 sn otur-kalk testi ve Bati
Ontario ve McMaster Universiteleri Osteoartrit indeksi (WOMAC) kullanildi. Yasam
kalitesi Nottingham Saglik Profili (NSP) ile degerlendirildi. Gruplarin aerobik kapasite,

fonksiyonel dizey ve yasam kalitelerine ait sonuglar Tablo 4.6.1°’de sunuldu.

Aerobik kapasite degerlendirmesinde kullanilan 6DYT sonuglarinin grup ici
karsilastirmasi yapildiginda, tim gruplarda tedavi sonrasinda tedavi éncesine gore
istatistiksel olarak anlaml artis oldugu bulundu (p<0,05). Tedavi dncesinde yapilan
degerlendirme sonuglarinda, gruplar arasinda istatistiksel olarak farklihk bulunmadi
(p>0,05). Tedavi sonrasinda 6DYT sonucunda meydana gelen degisimler
incelendiginde, gruplar arasinda anlamli farkhliklar bulundu (p<0,05). Hem Mulligan
mobilizasyon ve hem de “core” stabilizasyon gruplarindaki katiimcilarin, konvansiyonel
fizyoterapi grubundakilere gére 6DYT'de daha fazla artis elde ettigi bulundu (p<0,05).
Mulligan mobilizasyon grubu ve “core” stabilizasyon grubu arasinda istatistiksel olarak
anlamh bir farklilik belirlenmedi (p>0,05).

Fonksiyonel dizeyi degerlendirmek igin kullanilan 30 sn otur-kalk testi
sonuglarinin grup i¢i karsilastirmasi yapildiginda, tim gruplarda tedavi sonrasinda
tedavi 6ncesine gore istatistiksel olarak anlamh artis gézlendi (p<0,05). Tedavi 6ncesi
yapilan degerlendirme sonuglarinda, gruplar arasinda istatistiksel olarak farklilik yoktu
(p>0,05). Tedavi sonrasinda 30 sn otur-kalk testi sonucunda meydana gelen degisimler
incelendiginde, gruplar arasinda anlamh farkhliklar bulundu (p<0,05). Mulligan
mobilizasyon ve “core” stabilizasyon gruplarindaki katilimcilarin, konvansiyonel
fizyoterapi grubundakilere gére daha iyi sonuglar elde ettigi bulundu (p<0,05). Mulligan
mobilizasyon grubu ve “core” stabilizasyon grubu arasinda istatistiksel olarak anlaml
farklilik bulunmadi (p>0,05).

WOMAC sonuglarinin grup ici incelemesi yapildiginda, tim gruplarda tedavi
sonrasinda tedavi 6ncesine gore anlamli dizeyde azalma oldugu sonucuna ulasildi
(p<0,05). Tedavi oncesi WOMAC sonuglarinda, gruplar arasinda istatistiksel olarak
anlamli bir farkhhk yoktu (p>0,05). Tedavi sonrasinda WOMAC sonucunda meydana
gelen degisimler analiz edildiginde, gruplar arasinda anlamli farkhlik bulundu (p<0,05).
Hem Mulligan mobilizasyon hem de “core” stabilizasyon gruplarinda, konvansiyonel

fizyoterapi grubuna gére WOMAC puanlarinda daha fazla azalma elde edildi (p<0,05).
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Mulligan mobilizasyon ve “core” stabilizasyon gruplari arasinda istatistiksel olarak
anlaml fark yoktu (p>0,05).

NSP sonuglarinin grup i¢i incelemesi yapildiginda, tim gruplarda tedavi
sonrasinda tedavi 6ncesine gore istatistiksel olarak anlamli dizeyde azalma oldugu
belirlendi (p<0,05). Tedavi 6ncesi NSP sonuglarinda, gruplar arasinda istatistiksel olarak
onem tasiyan bir farklilik yoktu (p>0,05). Tedavi sonrasinda, NSP puanlarinda meydana

gelen degisimler incelendiginde gruplar arasinda anlamli bir farkhlik bulunmadi (p>0,05).



Tablo 4.6.1 Aerobik kapasite, fonksiyonel diizey ve yagsam kalitesi sonuglarinin grup igi ve gruplar arasi karsilastirmasi
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Konvansiyonel Grup (1) Mulligan Mobilizasyon Grubu (2) Core Stabilizasyon Grubu (3) Post-
Degiskenler p**
X + SS (Min/Maks) X * SS (Min/Maks) X * SS (Min/Maks) hoc
6 DYT (metre) TO 376,29 + 45,54 (289/471) 375,29 + 54,44 (243/442) 407,71 £ 48,19 (283/471) 0,157 (F=1,941)
TS 400,21 £ 50,50 (297/502) 423,79 + 41,7 (360/478) 462,71 + 56,62 (322/546) 0,007 (F=5,582)
Degisim 23,93 + 11,01 (8/42) 48,50 + 25,04 (25/117) 55,00 + 19,21 (21/85) 0,0001 (H=17,623) 1-2,1-3
p* 0,0001 (t=-8,129) 0,001 (z=-3,297) 0,0001 (t=-10,712)
30 Sn Otur-Kalk Testi  TO 7,93 £ 1,76 (5/11) 7,93 £1,72 (3/10) 8,07 £ 1,48 (6/11) 0,866 (H=0,288)
TS 9,29 + 1,74 (7/12,5) 10,14 + 1,74 (6/12,5) 10,32 + 1,53 (8,5/13,5) 0,228 (F=1,537)
Degisim 1,36 + 0,60 (0,5/2,5) 2,21 £0,93 (1/4,5) 2,25+ 0,78 (1/3,5) 0,006 (F=5,826) 1-2,1-3
p* 0,0001 (t=-8,432) 0,0001 (t=-8,864) 0,0001 (t=-10,817)
WOMAC Toplam Puani TO 63,00 + 13,01 (37/84) 55,21 £ 13,77 (28/75) 53,93 £ 6,59 (40/62) 0,094 (F=2,515)
TS 47,00 + 10,84 (26/63) 32,14 £ 17,22 (6/58) 27,29 £ 12,10 (11/51) 0,001 (F=7,907)
Degisim 16,00 £ 6,48 (9/34) 23,07 £ 7,17 (12/34) 26,64 + 9,20 (7/40) 0,003 (H=11,747) 1-2,1-3
p* 0,001 (z=-3,305) 0,0001 (t=12,034) 0,0001 (t=10,831)
NSP Toplam TO 343,91+ 105,72 (167,04/510,53) 321,14 + 114,42 (81,53/468,24) 290,96 + 97,44 (145,3/499,3) 0,424 (F=0,878)
TS 257,20 + 97,52 (108,39/470,07) 204,99 + 110,16 (12,57/382,3) 151,28 + 80,82 (43,86/299,73) 0,023 (F=4,181)
Degisim 86,71 £ 33,04 (40,46/157,28) 116,15 + 47,06 (41,37/191,38) 139,69 + 74,26 (35,51/349,26) 0,052 (H=5,930)
p* 0,0001 (t=9,819) 0,0001 (t=9,236) 0,001 (z=-3,296)

X: Aritmetik ortalama; SS: Standard sapma; *: Grup ici karsilastirma; **: Gruplar arasi karsilastirma; t: Paired samples test; z: Wilcoxon signed ranks test; F: Oneway ANOVA
test; H: Kruskal-Wallis test; 1-2: Konvansiyonel ve Mulligan mobilizasyon gruplari arasi istatistiksel anlamh farkhlik; 1-3: Konvansiyonel ve Core stabilizasyon gruplari arasi
istatistiksel anlamli farklilik; 2-3: Mulligan mobilizasyon ve Core stabilizasyon gruplari arasi istatistiksel anlamh farkhhk
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5. TARTISMA

Diz osteoartritli kadin hastalarda Mulligan mobilizasyon teknigi ve “core”
stabilizasyon egzersizlerinin etkinliginin incelendidi calismamizda, her ¢ grubumuzda
(konvansiyonel fizyoterapi, Mulligan mobilizasyon ve Core stabilizasyon) 12 seans
uygulanan tedaviler sonunda agri, fonksiyonellik, eklem hareket a¢ikligi, kuvvet, denge
ve yasam Kkalitesi Uzerinde olumlu gelismeler saglanmistir. Calismamizda incelenen
parametreler ayri ayri incelenerek hangi tedavi yaklasiminin daha basarili oldugu
arastinimistir. Mulligan mobilizasyon teknigi ve “core” stabilizasyon egzersizleri
karsilastirildiginda, istirahat agrisini dnlemede “core” stabilizasyon egzersizlerinin daha
etkin oldugu bulunmustur. Bu iki grup eklem hareket acikligi degerleri agisindan
incelendiginde ise diz fleksiyon agisinin artirlimasinda Mulligan mobilizasyon tekniginin

daha basarili oldugu gérulmustar.

OA birden fazla eklemi ve eklem yapisini etkileyen karmasik patofizyolojiye
sahip bir hastaliktir (Katz vd 2021). Hastalik anormal eklem dokusu metabolizmasina
neden olarak molekiiler bir diizensizlik ve ardindan hastalikla sonuglanabilen anatomik
velveya fizyolojik dlzensizliklere sebep olabilmektedir. Bunun sonucunda kikirdak
dokuda bozulma, kemik yapida zayiflama, osteofit olusumu, eklem iltihabi ve normal
eklem islevinin kaybi gortlebilmektedir. Kronik agri diz OA’li hastalarda en sik gérilen
semptomlardan biridir (Xu vd 2022).

Calismamizda kronik agrisi olan diz OA’h katilimcilara 4 haftalik sirede, 12
seans uygulanan tedaviler sonunda istirahat, aktivite ve uyku agri siddetleri her Ug
grubumuzda da azalmigtir. Bu sonug, diz OA’l hastalara uyguladigimiz 3 tedavi
programinda agri siddetini azaltmada etkin oldugunu gdstermektedir. Osteoartrit
calismalarinda, GAS icgin en kuguk klinik énemli degisim degeri (minimum clinically
important difference-MCID) 17,5 mm olarak bildirilmistir (Jorge vd 2020). Calismamizda

hem Mulligan mobilizasyon (47,64 mm) hem de “core” stabilizasyon uygulamalarinin
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(49,57 mm) aktivite agn siddetleri icin MCID degerinin oldukga Uzerinde bir iyilesme
sagladigr goérulmustir. Calisma gruplarimizda meydana gelen gelismelerin hangi
gruplarda daha etkin oldugunu belirlemek icin, tedavi sonrasi agr siddetinin tedavi
Oncesine gore degisimleri karsilastirildiginda; “core” stabilizasyon grubundaki istirahat,
aktivite ve uyku agri siddetlerindeki degisim konvansiyonel fizyoterapi grubundaki
degisimden daha etkin bulunmustur. Bunun nedeni “core” stabilite egitiminin,
lumbopelvik-kalga kompleksinin dnemli kaslarini ve dizin periartikiler kaslarini uyararak
govde, pelvis, kalga ve dizlerin koordinasyonunu ve stabilitesini iyilestirmesi olabilir.
Wisnubrata ve Rahmat, “core” stabilizasyonun kalca, diz ve ayak bilegi stabilizasyonu ile
iligkili oldugunu, birbirlerini direkt ve indirekt yollarla etkiledigini bildirmigtir.
Calismalarinda “core” stabilizasyonun diz OA’ll hastalarda agrili azaltmak i¢in potansiyel
bir tedavi yaklasimi olabilecegi bildirilmistir (Wisnubrata ve Rahmat 2020). Bizim
calismamizda ise, aktivite agri siddeti degisiminde Mulligan mobilizasyon ve “core”
stabilizasyon grubu konvansiyonel gruptaki degisimden daha etkin olmasina ragmen
gruplarin  birbirine  Gstinligd  bulunmamistir.  Calismamizin  sonuglari  Mulligan
mobilizasyon tekniginin ve “core” stabilizasyon egzersizlerinin aktivite agri siddetini
dnlemede benzer etkiye sahip oldugunu gdstermistir. Ozellikle manuel terapinin,
sempatik sinir sistemini harekete gecirerek tedavi edilen belirli viicut segmentinin daha
Otesine uzanan genis analjezik etkilere sahip oldugu bildirilmistir (Maxwell vd 2020).
Calismamizin sonuglari bu bulguyu desteklemektedir. Literatiirde, sonuglarimiza benzer
sekilde “core” stabilizasyon egzersizlerinin diz OA’ll hastalarda agri siddetini azalttigini
goOsteren calismalar bulunmaktadir (Barati vd 2012; Hernandez vd 2019, Mazloum vd
2018). Ayrica, Mulligan mobilizasyonu MWM tekniginin de bu hasta grubunda agri
siddetini azaltmada etkin oldugunu gésteren g¢alismalar vardir (Nam vd 2013, Takasaki
vd 2013, Ughreja ve Shukla 2017, Mutlu vd 2018, Alkhawajah ve Alshami 2019, Bhagat
vd 2020, Gomes vd 2020).

Hernandez vd (2019) 40 yas Ustu diz OA tanili hastalarda “core” egzersizlerinin
etkinligini inceledikleri calismalarinda agr siddetini GAS ile degerlendirmislerdir. iki grup
olarak planlanan c¢alismada kontrol grubuna haftada 3 kez 12 hafta boyunca
konvansiyonel egzersiz uygulanmistir. Egzersiz grubu ise konvansiyonel egzersize ek
olarak “core” egzersizleri yapmistir. Olctimler; baslangicta, 8. haftada, 12.haftada, tedavi
bitisini takiben 1. ay ve 3. aylarda olacak sekilde 5 farkl zamanda yapiimistir. Calismanin
sonucunda her iki grupta da midahale boyunca agr siddetinde azalma elde edilmistir.
Tedavi sonunda 8. haftada “core” egzersiz grubunda kontrol grubuna gére istatistiksel
ve klinik olarak anlamli bir agri siddeti azalmasi gézlenmistir. Hernandez ve ark’larinin

bulgularina benzer olarak ¢calismamizda, “core” stabilizasyon grubunda konvansiyonel
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fizyoterapi grubuna gore agri siddetinde klinik olarak anlamli iyilesme elde edilmistir.
Barati ve arkadaslar (2012), 22 diz OA’ll kadin hastayi dahil ettikleri galismalarinda
“core” stabilizasyon egzersizlerinin etkinligini incelemislerdir. 22 katilimci galisma ve
kontrol gruplarina randomize olarak esit sekilde yerlestiriimistir. Calisma grubundaki
katilimcilara haftada 3 giin 8 hafta “core” stabilizasyon egitimi vermislerdir. Kontrol
grubundaki katilimcilara ise herhangi bir mudahale uygulanmamis, normal gunluk
yasantilarina devam etmeleri istenmistir. Calismada “core” stabilizasyon grubunda yer
alan katihmcilarin agri siddetinde istatistiksel olarak anlamli iyilesme saglanirken, kontrol
grubunda iyilesme gézlenmemistir. Baratti ve arkadaslari kontrol grubuna herhangi bir
mudahale uygulamamig olsalar da, “core” stabilizasyon grubunda tedavinin etkinligini
goOstermislerdir. Diger bir calismada, 41 diz OA’ll hasta kontrol, terapatik egzersiz ve
pilates gruplarina randomize olarak yerlestiriimiglerdir (Mazloum vd 2018). Kontrol
grubundaki hastalara ginlik yasam aktivitelerine devam etmeleri ama herhangi bir
egzersiz veya sportif aktiviteye katilmamalari sdéylenmistir. Terapatik egzersiz grubuna
ise hastalarin fiziksel uygunluguna goére haftada 3 gun 8 hafta tedavi saglanmistir. Pilates
grubuna, belirli bir program c¢ercevesinde 8 haftalik slregte 24 seans uygulama
yapiimistir. Pilates uygulamasinda govde kaslarinin stabilitesinin  artiriimasi
hedeflenmektedir. Tedavi sonrasinda hem terapatik egzersiz uygulamasinin hem de
pilates uygulamasinin agr siddetini azalttiyi, ancak pilates egitiminin konvansiyonel
terapatik egzersiz uygulamasina gére daha etkili agri rahatlamasi sagladid bildirilmistir.
Calisma sonuglarimiza benzer sekilde, gdvde kaslarina yénelik yapilan egzersizlerin diz

osteoartritli kisilerde agri siddetini azaltmada daha etkin oldugu sonucuna ulagiimistir.

Nam vd (2013) calismalarinda gévde stabilizasyon egzersizleri esliginde
uygulanilan MWM tekniginin dejeneratif osteoartritin neden oldugu agriya etkisini
incelemiglerdir. Kontrol ve calisma grubu seklinde 2 grup olarak planlanan galismada
uygulamalar haftada 3 gun olacak sekilde 6 hafta surmustir. Kontrol grubu genel fizik
tedavi+tgdvde stabilizasyonu uygulamalarini alirken, calisma grubu bunlara ek olarak
Mulligan MWM uygulamasi almigtir. Kontrol grubundaki katihmcilara 10 dakika hotpack,
20 dakika enterfaransiyel akim ve 5 dk ultrasonu takiben gévde stabilizasyon egzersizleri
uygulanmistir. Calisma grubuna ise bu uygulamalara ek olarak Mulligan mobilizasyonu
MWM teknigi uygulanmistir. Hem kontrol hem de galisma gruplarinda agri siddetinde
istatistiksel olarak anlaml gelisme elde edilmistir. Kontrol ve g¢alisma gruplarinda elde
edilen agri degisimi incelendiginde, dejeneratif diz osteoartritli hastalarda MWM
tekniginin agry! azaltmada daha etkili oldugunu bulmuslardir. Bizim ¢alismamizda ise
konvansiyonel fizyoterapiye ek olarak bir gruba Mulligan mobilizasyonu MWM teknigi,

diger gruba “core” stabilizasyon egzersiz programi uygulanmistir. istirahat, aktivite ve
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uyku agn siddetlerinde “core” stabilizasyon grubunda Mulligan mobilizasyon grubuna
goére daha iyi iyilesme olsa da, aradaki fark sadece istirahat agr siddetinde anlamli
bulunmustur. Nam ve arkadaslarinin bulgularinin calisma sonuglarimiz ile benzerlik
gbstermeme sebebi, onlarin galismalarinda gévde stabilizasyonuna ydnelik sadece 3
egzersizden olugan program uygulamalari olabilir. Bizim c¢alismamizda “core”
stabilizasyon egzersizleri icin Jorge vd (2020)’nin hazirladigi daha kapsamli bir egzersiz
protokoll kullaniimistir. Haftada 3 guin 4 hafta uygulanilan bu programda egzersizler
basitten zora dogru ilerletimis ve haftalara gére planlama yapimistir. “Core”
stabilizasyon egzersizleri, kisinin viicut biyomekanigine uygun olan vicut pozisyonunda
yapilirsa daha etkili olmaktadir (Huxel Bliven ve Anderson 2013). Bu sebeple,
uyguladigimiz “core” stabilizasyon programinda ilk haftalarda yergcekiminin daha az etkili
oldugu, sonraki haftalarda ise daha etkili oldugu pozisyonlar kullaniimistir. Progresif
olarak egzersiz programinin ilerletiimesi ile birlikte govde ve alt ekstremite kaslarinin
gunlik hayatta karsilasilan farkl aktivitelere uygun sekilde egitimi saglanmistir. Bu
durum, agri siddeti Uzerinde “core” stabilizasyon egzersizlerinin diger tedavi

uygulamalarindan daha etkili olmasini agiklayabilir.

Mulligan uygulamasinda “bent leg raise”, “single leg raise”, “MWM” gibi farkl
teknikler yer almaktadir. Bunlar arasinda en ¢ok kullanilani MWM teknigidir. Yapilan
calismalarda MWM teknigi kullanilan ve teknik kullanilmayan (sham uygulama)
gruplardaki etkisini inceleyen calismalar bulunmaktadir (Alkhawajah ve Alshami 2019,
Bhagat vd 2020). Bhagat vd (2020) Mulligan'in MWM teknigi uygulamasinin anlik
etkinligini sham uygulama ile kargilastirmistir. Sham uygulama grubunda, uygulayici
MWM grubuna benzer sekilde elini yerlestirmis ancak herhangi bir mobilizasyon
yapmadan hareket boyunca el temasini surdirmustir. Calismanin sonucunda
Mulligan'in MWM teknigi ve sham uygulama diz osteoartritli bireylerde agriyi
iyilestirmede etkili bulunmustur. Sham grupta agrinin azalmasinin nedeni olarak manuel
terapi ile agrn modulasyonunun spesifik olmayan etkilerinden kaynaklanabilecegi
yénindedir. Ayrica, bu plasebo veya sahte etkiler, dokunsal girdi ile disik esikli
mekanoreseptorlerin aktivasyonundan da kaynaklanabilecedi bildirilmistir (McGlone vd
2014). Benzer sekilde Alkhawajah vd (2019) sham mobilizasyon uygulamasi ile MWM
tekniginin akut etkisini karsilastirmistir. Degerlendirmeler tedavi dncesi, uygulama
sonrasi anlik ve 2 giin sonra olmak tzere 3 farkli zamanda yapilmistir. Calismadaki diz
OA’ll hastalarda agri siddetinin azalmasinda MWM teknidi uygulanilan grupta hem anlik

degerlendirmede hem de uygulama sonrasi 2. glinde Ustinlik goéraimustar.

Takasaki vd (2013) ¢calismalarinda 19 diz OA’li hasta ile MWM tekniginin anlik

ve akut etkisini incelemislerdir. Katilimcilara 2-3 gun araliklarla 3 seans MWM teknigi
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uygulanmistir. Katilimcilarin yiriime, merdiven inme, merdiven ¢ikma ve otur-kalk
gorevleri sirasindaki agn siddetleri GAS ile degerlendirilmistir. Agri siddetinin anlik ve 4
gunlik takip sonunda anlaml dizeyde azaldigi sonucuna ulasiimistir. Bu sonuglar,
calismamizda elde ettigimiz bulgulara benzer olarak Mulligan mobilizasyonunun aktivite
agrisini azaltmada etkili oldugunu gdstermektedir. Gomes vd ise (2020) 2 haftada
uygulanan toplam 6 seans Mulligan mobilizasyonu MWM tekniginin, tedavi sonrasinda
agr siddetini azalttigini ama son tedavi seansindan 3 hafta sonra agri siddetinin ilk
Olcim degerlerine tekrar yukseldigini belitmiglerdir. MWM’nin etkinligini gdsteren bu
calismada katiimcilara herhangi bir egzersiz tedavisi uygulanmamistir. Diz eklemi
gunlik yasam aktiviteleri sirasinda oldukga buyik stresler altinda kalmaktadir ve bu
stresin sadece eklemi olusturan pasif yapilara binmesi tekrar agri olusturabilir. Gomes
vd’'nin calismasinin aksine 4 hafta sonunda gelisme elde etmemizin nedeni,
mobilizasyon uygulamasina ek olarak uyguladigimiz egzersiz olabilir. Bu sebeple,
mobilizasyon uygulamalarinin egzersizlerle birlikte kombine uygulanmasinin daha etkili

olabilecedini disinmekteyiz.

Mulligan MWM tekniginin etkinligini arastiran bir baska calismada, kontrol
grubuna konvansiyonel tedavi uygulanirken, gcalisma grubuna MWM-+konvansiyonel
tedavi uygulanmistir (Ughreja ve Shukla 2017). Konvansiyonel tedavi igin kisa dalga
diatermi, quadriceps femoris kas kuvvetlendirme, kalf ve hamstring kaslarina germe
egzersizi verilmistir. 7 gun sonunda alinan Olgumlerde her iki grupta da agr siddeti
degerlerinde anlamli gelisme elde edilmistir. Fakat MWM tekniginin uygulamasinin agr
siddetini azaltma konusunda daha Ustin oldugu bildirilmistir. Bu sonuca benzer olarak,
calismamizda aktivite agri siddetini azaltmada konvansiyonel fizyoterapiye ek uygulanan
Mulligan MWM tekniginin, konvansiyonel fizyoterapiye gére daha etkili oldugunu
belirledik.

Kaya Mutlu vd (2018) calismalarinda diz OA’ll bireylerde 2 farkli mobilizasyon
teknigi ve elektroterapi modalitelerinin 12 seans ve 1 yil takipli sonuglarini
incelemiglerdir. Calismada Mulligan MWM teknigi uygulanilan grup, pasif hareket
mobilizasyon teknigi kullanilan grup ve elektroterapi grubu seklinde U¢ grup
bulunmaktadir. Calismada 12 seanslik uygulama sonunda gruplarin birbirine Ustinlagu
incelendiginde agn siddeti degerlerinde anlamli fark elde edilmigtir. Bu fark, Mulligan
mobilizasyonu ve pasif eklem mobilizasyonu uygulanilan gruplarin elektroterapi

grubundan daha basarili oldugu yénunde bildirilmistir.

Literatlirdeki calismalar, diz OA’ll hastalarin tedavisinde “core” stabilite

egzersizlerinin ve Mulligan mobilizasyonu uygulamalarinin agri siddetini azaltmada etkili
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oldugunu géstermektedir. Ancak, yapilan ¢alismalarin bazilarinda anlik veya akut etkiler
incelenmis, c¢ogunda ise c¢alismamizda kullandigimiz sekilde kapsamli  bir
kuvvetlendirme programi uygulanmamistir. Calismamizdan elde ettigimiz bulgular,
literatrdeki calisma sonuglarina paralel sekilde diz OA’l hastalarin tedavisinde Mulligan

mobilizasyonunun ve “core” stabilite egzersizlerinin etkili oldugunu ortaya koymustur.

Calismamizda, klinik arastirmalarda siklikla kullanilan basing agri esigi
degerlendirmesi yapilmistir. Bir sistematik derleme, OA’ll kisilerde saglikli kontrollere
gbre basing agri esigi degerlerinin meta-analizini sunmus ve OA’ll kigilerin etkilenen ve
etkilenen bdlgelerden uzak anatomik test bolgelerinde daha distk basing agri esigine
sahip oldugunu bildirerek agri duyarlligi olabilecegini belirtmistir (Suokas vd 2012).
Ayrica, artmis agri hassasiyetinin visseral yag alani ve vicut yag oraninindaki artigla
iligkili olabilecegi belirtilmistir (Sylwander vd 2021). Calismamizda uygulanan basing agri
esigi degerlendirmelerinde, ilk ve son oélcimlerde tim gruplarda anlamh olarak artis
g6rilmesine ragmen gruplarin birbirine Gstinligd bulunmamistir. Calismamizda grup igi
incelemelerde elde ettigimiz farkliliklar, tedavilerde kullanilan konvansiyonel fizyoterapi
ajanlarinin ve mobilizasyon sirasinda uygulanan mekanik stimulusun agri esigini
artirabilecegi seklinde yorumlanmistir. Kaya Mutlu vd (2018) calismalarinda basing agr
esigi sonuclarinda Mulligan mobilizasyonu ve pasif eklem mobilizasyonu gruplarinda
tedavi sonrasinda anlamli gelisme elde etmiglerdir. Ancak, sonuglarimiza benzer sekilde
gruplar arasinda basing agri esigi degisiminde anlamli bir fark belitmemiglerdir. Osteras
ve Paulsberg (2019), diz OA’ll hastalarda agr siddetinde elde edilen gelisme ile basing
agri esigindeki artisin korele olmadigini bildirmistir. Bunun sebebi, Kkisilerin agn
hassasiyetinin sadece mekanik sebeplerden degil; tecribe ettigi gecmis agri
tecribelerinden, karmasik agri yorumlama strecinden ve farkh degiskenlerden (vicut
yag orani vb) etkilenebilmesi olabilir (Jsteras ve Paulsberg, 2019, Snodgrass vd 2014,
Sylwander vd 2021).

Diz osteoartritli hastalarda ciddi eklem hareket acikhidi kayiplari meydana
gelebilmektedir. Bu kayip, bireylerin glinlik yasamlarinda zorluk ve yetersizlik yasama
sebeplerinden birisidir. EHA dederlerini degerlendirmek igin kliniklerde ve arastirmalarda
sikhkla kullanilan, gecerli ve guvenilir bir yontem olan gonyometre kullaniimigtir. Tedavi
sonrasinda alinan dlgumler, bilateral diz fleksiyon ve ekstansiyon EHA degerlerinin her
U¢ grupta da arttigini ortaya koymustur. Diz ekstansiyon EHA degerlendirmelerinde,
Mulligan mobilizasyon tekniginin konvansiyonel fizyoterapiden daha etkin oldugu
goérilmustir. Diz fleksiyon EHA degerlerinde Mulligan mobilizasyon teknigi, “core”
stabilizasyon egzersizlerinden ve konvansiyonel fizyoterapiden daha iyi gelisme

saglamigtir. Eklemde agrisiz  hareket yonu segilerek uygulanan Mulligan
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mobilizasyonunun MWM teknigi ile diz eklemi hareket acikhdinda anlamh artis elde
edilmistir. 2008-2018 arasindaki yayinlari inceleyen bir meta-analiz Mulligan MWM
tekniginin EHA arttirmada etkin oldugunu bildirmistir (Stathopoulos vd 2019). Bu etkinlik
donuk omuz ve kalca agrisi i¢in klinik olarak anlamli olsa da omuz impingment, omuz
agrisi/disfonksiyonu, hamstring gerginligi, diz osteoartriti ve kronik ayak bilegi
instabilitesi patolojileri icin EHA ile ilgili terapatik bir fayda net olarak belirlenememistir.
Diz osteoatriti ile ilgili Mulligan MWM’nin etkinliginin net olarak belilenememesinin
sebebi, bu konuda yapilmis homojen randomize kontrolli ¢alisma sayisinin az olmasi
olarak bildirilmigtir. Gomes ve arkadaglari (2020) sadece Mulligan mobilizasyonu MWM
teknigi uygulamasinin kisa dénemde EHA degerinde artis saglasa da bu degisimin
anlamli olmadigini bildirmiglerdir. Nigam ve arkadaslar (2021) MWM’nin uzun dénem
etkilerini inceledikleri ¢alismalarinda, kontrol grubuna kalca, diz ve ayak bilegi kas
kuvvetini artirmayi amagclayan egzersizler ve nemli sicak ajan uygulamasi yapmiglardir.
Mulligan mobilizasyon grubuna ise bu uygulamalara ek olarak MWM teknigi
uygulanmisgtir. MWM uygulamasinin EHA artisinda artis sagladigini ancak kontrol
grubuna goére anlaml farklilik olmadigini belirtmiglerdir. Mulligan MWM uygulamasinin
pasif eklem mobilizasyonu ve elektroterapiile karsilastirildigi calisma ise meydana gelen
degisimlerin tedavi sonrasinda anlamli olarak farkli olmamasina ragmen, 1 yillik takipte
Mulligan mobilizasyonu MWM tekniginin anlamli dizeyde EHA'da artis sagladigini
ortaya koymustur (Kaya Mutlu vd 2018). Kisa dénem etkilerinin incelendigi bir calismada
MWM'nin diz fleksiyon EHA’y1 artirmada etkin oldugunu sonucuna ulasiimigtir (Takasaki
vd 2013). Calismamizdan elde ettigimiz sonuclar, konvansiyonel fizyoterapi programi ile
birlikte uygulanan Mulligan mobilizasyonu MWM tekniginin EHA'y1 artirmada etkin
oldugunu ortaya koymaktadir. Bu gelisim, EHA ydninden kisith eklemde artrokinematik
kayma hareketi ile birlikte pozisyonel hatanin duzeltiimesinden kaynakli olabilir. Ayrica,
Mulligan uygulamasinin temel prensiplerinden olan adrisiz aktif hareket ile birlikte
hastalardaki hareket korkusu azalmis olabilir. Bu etkiler, Mulligan uygulamasinin EHA

degerlerinde artis saglamasini agiklayabilir.

Kas kuvvetindeki azalma diz osteoartriti gelisimi igin bir risk faktéridir. Bununla
birlikte, osteoartrit sonrasinda hastalarda meydana gelen agri sonucunda hareket
yetenedi azalmakta ve kas zayifli§i progresif olarak devam etmektedir. Calismamizda
kas kuvveti degerlendiriimesi igin handheld dinamometre kullaniimigtir. Bilateral
quadriceps femoris ve hamstring kaslari ile gbévde ekstansér kas kuvvetlerinin
degerlendirildigi ¢alismamizda, quadriceps femoris kas kuvveti icin hem “core”
stabilizasyon egitiminde hem de Mulligan mobilizasyon uygulamasinda konvansiyonel

fizyoterapiye gore daha iyi gelisme saglamistir. Hamstring ve gdvde ekstansor kas
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kuvvetlerinin gelisiminde ise “core” stabilizasyon grubu konvansiyonel gruptan daha
etkin bulunmustur. Bunun nedeni “core” stabilite egzersizlerinde gévde ve alt ekstremite
kaslarinin dinamik bir sekilde koordineli olarak ¢alismasi ve saglanan kas kontraksiyonu
ile birlikte govdenin daha stabil hale gelmesi olabilir (Kisner vd 2017). Ayrica, guglu bir
“core” bolgesi kalga, diz ve ayak bilegi stabilitesi ile iligkilidir (Wisnubrata ve Rahmat
2020). Azalmig “core” stabilizasyon yeteneginin, diz bdlgesi kas kuvvetlerinde azalma ve
laksitenin artmasi ile iligkili oldugu da bildirilmistir (Cinar-Medeni vd 2015). Literatiirde
diz OA’'l hastalarda “core” stabilizasyon egitiminin kuvvet lizerine etkisini ortaya koyan
bir calismaya ulasilamamistir. Calismamizda OA hastalarinda farkl tedavi yéntemlerinin
quadriceps, hamstring ve gbévde ekstansoér kas kuvvetine etkisini inceledik ve “core”
stabilizasyon egitiminin kas kuvvetini artirmada etkili oldugunu bulduk. Lalnunpuii vd
(2017) 45 diz OA’'lh hastayi supervize egzersiz grubu, sipervize egzersiz+Mulligan
mobilizasyon grubu ve supervize egzersiz+Maitland mobilizasyon grubu olmak Uzere 3
farkli tedavi yaklagimi ile haftada 3 seans 4 hafta boyunca tedaviye almiglardir. Tedavi
sonrasinda tim gruplarda kas kuvvetinde artis oldugunu, ancak gruplar arasi
kargilastirmalarda farkliik olmadigini  bildirmiglerdir. Gruplar arasinda farklilik
olmamasinin sebebini, tum gruplara ayni egzersiz programinin uygulanmasi olarak
belirtmislerdir. Mutlu vd (2018), Mulligan mobilizasyonu MWM tekniginin ve pasif eklem
mobilizasyonunun, elektroterapi uygulamasi yapilan gruba goére 1 yil takipte quadriceps
femoris kas kuvvetinde anlamli artis sagladigini bildirmistir. Bu farkliigin sebebinin,
MWM ve pasif eklem mobilizasyonu gruplarinda elde edilen daha fazla agri azalmasinin,
kas fonksiyonunu ylksek seviyede kolaylastirmasi ve buna bagh yil boyunca kuvvet
artisinin korunmus olabilecegine baglamislardir. Literatirdeki verilere benzer sekilde,
¢alismamiz diz OA’ll hastalarda Mulligan mobilizasyonunun quadriceps femoris kas
kuvvetinde artis sagladigini gostermistir. Calismamizdan elde edilen en &énemli
sonugclardan birisi, “core” stabilizasyon egitiminin quadriceps femoris, hamstring ve
gbvde ekstansor kaslarinda daha etkili sonug gostermis olmasidir. Calismamiz, “core”
stabilizasyon programinin bu hasta grubunun tedavisinde guvenilir ve etkin olarak

kullanilabilecegini ortaya koymustur.

Diz osteoartritinde goérulen kas kuvvetinde azalma ve agri gibi semptomlar
hastalarda denge problemlerine sebep olabilmektedir. Calismamiza dahil edilen
katihmcilarin denge yetenekleri statik ve dinamik olarak degerlendirilmistir. Statik denge
icin tek ayak Uzerinde gdzler acik ve kapall olarak yapilan degerlendirmede tedavi
sonunda tim gruplarda iyilesme saglansa da gruplarin birbirine GUstinliga
bulunmamigtir. Dinamik denge degerlendirmesi icin zamanl kalk yuri testi (ZKY)

kullanilmistir. UOAD kalga veya diz OA tanili bireylerde ZKY testinin kullaniimasini
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tavsiye etmistir (Dobson vd 2013). Minimum saptanabilir degisiklik (Minimal Detectable
Change-MDC) bilgisi, diz OA’ll bireylerde performansa dayali fonksiyon 6lgtimlerindeki
degisiklikleri karsilastirmak icin énemlidir. Alghadir vd (2015) grade 1-3 diz osteoartriti
olan bireylerde ZKY testinin glvenilirligini ve minimum saptanabilir degisikligini
incelemiglerdir. 45-75 yas arasi 65 hastada gerceklesen oélgimlerde TUG puani 1,14
s'den fazla degistiginde sadece Olcim hatasi degil, gercek bir degisikligin meydana
geldiginden emin olunabilecedi bildiriimistir. Tium tedavi gruplarimizda bu degerin
Uzerinde iyilesme gdzlenmistir. Tedavi sonunda gruplar arasi dinamik denge degisimi
incelendiginde Mulligan mobilizasyon grubu konvansiyonel gruptan daha iyi gelisme
saglamisgtir. Literatirde Mulligan mobilizasyon teknigi ve denge iligkisini inceleyen
calismalar sinirhdir (Bhagat vd 2020, Rao vd 2018). Calismamizda, Mulligan
mobilizasyon grubunun dinamik dengede en etkili gelismeyi saglamasi agri, EHA ve kas
kuvvetinde meydana gelen iyilesmelerin bir sonucu olabilir. Aktivite agrisi azalan ve kas
kuvveti artan kisilerin daha rahat hareket etmesi beklenebilir. Ayrica, EHA’da meydana
gelen artis sonucu 3 metrelik mesafe daha kolay tamamlanmis olabilir. Calismamizin
sonucunu destekler sekilde Rao ve arkadaslari (2018) Mulligan mobilizasyonu
uygulamasinin ZKY testini tamamlama slresine olumlu etki ettigini bildirmislerdir.
CGalisma sonuglarimizin aksine, Bhagat vd (2020) ise dinamik denge igin (ZKY) Mulligan
mobilizasyonu MWM tekniginde degisim elde edilmedigini bildirmistir. Fakat bu
calismada akut etki degerlendiriimistir. Calismamizda fark elde etmemizin nedeni
katilimcilara 4 hafta boyunca haftada 3 seans dizenli sekilde Mulligan mobilizasyonu

MWM teknigi uygulanmasi olabilir.

Calismamizda, aerobik kapasite degerlendirmesi icin 6 DYT kullaniimigtir. Tim
tedavi gruplarimizda aerobik kapasite sonuclarinda anlamli gelisme elde edilmistir.
Calismamizda, hem “core” stabilizasyon hem de Mulligan mobilizasyon gruplarinda
konvansiyonel gruptan daha iyi aerobik kapasite gelismesi saglanmistir. Kuru Colak ve
arkadagslari (2017) 78 diz OA’l hasta ile gergeklestirdikleri ¢alismalarinda, alt ekstremite
kuvvetlendirme ve denge egzersizlerini iceren 6 haftalik programi bir gruba sipervize
olarak, diger gruba ise ev egzersizi olarak uygulamislardir. Tedavi sonrasinda her iki
grupta 6 DYT sonugclarinda anlamh gelisme bulunmustur. Calisma sonuglarimiz, Kuru
Colak ve arkadaslarinin bulgularina benzer olarak “core” stabilizasyon egzersiz
grubunda aerobik kapasitede gelisme goéstermistir. Hastalarin 6 dakikalik stredeki
yurime mesafesinin artmasi, 4 hafta boyunca haftada 3 gin yapilan diuzenli egzersizle
birlikte aktivite agrisinin azalmasinin bir sonucu olarak aerobik kapasitedeki gelismeden
kaynakli olabilir. Dutta vd (2022) Maitland mobilizasyon teknigi ve Mulligan

mobilizasyonu MWM teknigine geri yiriimeyi ekleyerek karsilastirmiglardir. iki grup
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olarak planlanan galisma, calismamizla benzer sekilde 12 seans stirmis ve aerobik
kapasite degerlendirmesi 6 DYT ile incelenmistir. Aerobik kapasite her iki grupta da
gelismistir. Ancak gruplar arasinda, iki mobilizasyon uygulamasinin birbirine UstlnlGgu
bulunmamigtir. Calismamiza benzer olarak Ughreja ve Shukla (2017) Mulligan
mobilizasyonu ve konvansiyonel fizyoterapinin etkinligini inceledikleri caligmalarinda her
iki grupta da 6 DYT mesafesinin arttigini, Mulligan mobilizasyon grubunda ise kontrol
grubuna gore daha fazla gelisme oldugunu bildirmislerdir. Mulligan mobilizasyon
uygulamasinin 6 DYT ylrime mesafesinde daha etkili sonuclar saglamasi, bu gruptaki
hastalarin agr siddetinin azalmasina ve quadriceps kas kuvvetinin artmasina bagh

olabilir.

Diz osteoartritinin sebep oldugu semptomlar kisilerin fonksiyonel diizeylerini
olumsuz yonde etkileyebilmektedir. Calismamizda katilimcilarin fonksiyonel dizeylerini
degerlendirmek i¢in performansa dayali test olarak 30 sn otur-kalk testi, hasta raporlu
degerlendirme  olarak WOMAC  kullanildi.  Tdm  gruplarda fonksiyonellik
degerlendirmesinde kullanilan degerlendirme Olgliimlerinde tedavi sonrasinda anlamli
duzeyde iyilesme elde edilmigtir. Elde edilen degisimlerin karsilastirmasi, hem Mulligan
mobilizasyonu hem de “core” stabilizasyon gruplarinin fonksiyonel dizey gelisiminde

konvansiyonel fizyoterapi grubuna gére daha iyi etkiler sagladigini ortaya koymustur.

Thomas ve arkadaslari (2002), calismalarinda ev temelli egzersiz
uygulamasinin diz OA’ll hastalarda fonksiyonel dizeyi artirdigini bildirmiglerdir. Bizim
bulgularimiza paralel sonug¢ gosteren bu calisma, egzersiz yaklasiminin diz OA’l
hastalarda fonksiyonel dlzeyi artirmak i¢in kullanilabilecegini goéstermistir. Literattirde,
Mulligan mobilizasyonunun hastalarin fonksiyonel diizeyine etkisini inceleyen ¢alismalar
bulgularimiza benzer sonuglara ulagmistir (Li vd 2022, Nigam vd 2021, Ughreja ve
Shukla 2017). Nigam ve arkadasglar (2021) iki hafta, haftada 3 seans Mulligan
mobilizasyonu MWM teknigi uygulamasinin fonksiyonel dizeyde (WOMAC) gelisme
sagladigini belirtmislerdir. Ayrica, bu c¢alismada tedavi bitisinden 3 ve 6 ay sonra
degerlendirmeler yapilmis ve uzun dénem etkileri incelenmistir. Mulligan mobilizasyon
uygulamasindan elde edilen fonksiyonel gelisimin uzun donemde devam ettigi
bildirilmistir. Ughreja ve Shukla (2017) Mulligan mobilizasyonu ve konvansiyonel
fizyoterapinin uygulamalarinin ikisinin de fonksiyonel dizeyde anlamli gelisme
sagladigini, ancak Mulligan mobilizasyon uygulamasinin fonksiyonel dizeyi
konvansiyonel fizyoterapi uygulamasina gore daha fazla artirdigini raporlamiglardir.
Mulligan mobilizasyonunun baska bir manuel tedavi yaklasimi olan Maitland
mobilizasyonu ile kargilastinldigi sistematik derleme ve meta-analiz galismasinda,

Mulligan uygulamasinin fonksiyonel diizeyi artirmada daha etkili oldugu bildirilmistir (Li
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vd 2022). WOMAC’1 sonug 6lgiimi olarak degerlendiren baska bir sistematik derleme ve
meta analiz calismasi, OA'll bireylerde manuel tedavinin agri, sertlik ve fonksiyon
degiskenleri Uzerindeki etkisini incelemistir (Xu vd 2017). Calismada manual tedavi
mudahalelerinin, OA’ll bireylerde agri hissinde belirgin bir rahatlama, sertligin azalmasi
ve fiziksel iglevin artmasini destekledigi ve rehabilitasyon programlarinda kullanmak icin

iyi bir teknik olabilecegi bildirilmistir.

Kroniklesen agr, hastalarin yasam kalitesinde olumsuz etkilenimlere sebep
olmaktadir. Bu sebeple uzun siredir agri yasayan diz OA’ll hasta grubunda yasam
kalitesinin degerlendirmesi tedavi etkinligini degerlendirmede kullanilabilecek énemli
yontemlerden birisidir. Calismamizda, yasam kalitesindeki degisiklikleri degerlendirmek
icin Nottingham Saglik Profili kullanildi. Tedavi sonrasinda yasam kalitesinde meydana
gelen iyilesme dulzeyleri incelendiginde, tum gruplardaki gelismelerin anlaml oldugu
bulundu. Tedavi sonrasi elde edilen degisimler gruplara gore karsilastirildiginda; en
fazla gelismenin “core” stabilizasyon grubunda, en az gelismenin ise konvansiyonel
fizyoterapi grubunda oldugu ancak bu farkhhigin istatistiksel olarak anlamli olmadigi
bulundu. Evcik ve Sonel (2002) diz OA’ll hastalarda ev egzersiz programinin ve ylirime
programinin etkisini inceledikleri ¢galismalarinda her iki midahalenin de yasam kalitesini
artirmada etkili oldugunu bulmuslardir. Diz OA’ll hastalarla gergeklestirilen bagka bir
calismada Thomas ve arkadaslar (2002), ev egzersiz uygulamasindan elde edilen
yasam kalitesi degisimini SF-36 ile degerlendirmislerdir. Egzersiz midahalesinin uzun
donemde yasam kalitesini artirmada yetersiz kaldigini belirtmiglerdir. Yasam kalitesi
degderlendirmesinde kullanilan 6l¢egin gok boyutlu olmasi, yasam kalitesi kavraminin gok
farkli degiskenden etkilenmesi gibi sebepler ¢alismalardan elde edilen sonuclardaki
farkhih@ acgiklayabilir. Gruplar arasi gdzlenen ancak istatistiksel olarak anlamli olmayan
farkhihdgin daha kapsaml incelenmesi icin daha fazla katilimcinin dahil edildigi ileri

calismalarin literattire bu konuda katki saglayacagini distnuyoruz.

Calismamizin guigla yanlari; cinsiyet farkinin olmamasi, randomize kontrollt bir
galisma olmasi, tedaviyi uygulayan ve degerlendiren Kkisinin ayni olmamasi
(degerlendirici  korlGgunin  saglanmasi) seklindedir. Ayrica, literatirde “core”
stabilizasyon egzersizlerinin Mulligan mobilizasyonu MWM teknigi ile etkisini
kargilagtiran bir c¢alismaya rastlanmamistir. Calismamiz, kapsamli bir “core”
stabilizasyon egitiminin  etkinligini MWM teknigi ile karsilastirarak literatiirde
incelenmeyen bir konuyu ele almistir. Calismamizda ilerleyen yasa bagh gelisebilecek
menopoz, osteoporoz gibi durumlarin cinsiyete baglh ek degiskenler olusturabilecegi

dusunulerek erkek bireyler calismaya dahil edilmemigtir. Calismamizda, olusabilecek bir
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yanlihgi (bias) onlemek icin randomizasyon yapilarak katilimcilarin tedavi grubu

belirlenmis ve degerlendirici korligu saglanmistir.

Calismamizin limitasyonu olarak ara élgiimler alinmamistir (1., 4. ve 7. seans
etkinligi incelenebilirdi). Diger bir limitasyonumuz da uygulanilan tedavi yaklagsimlarinin

uzun donem etkileri incelenmemistir.

Diz osteoartritli kadin hastalarda Mulligan mobilizasyon teknigi ve “core”
stabilizasyon egzersizlerinin etkinligini inceledigimiz bu c¢alismada literatlrdeki
calismalarin sinirli oldugu bir konuyu ele aldik. Calismamizin sonugclari sayesinde diz
osteoartriti olan hastalara yonelik uygun egzersiz teknidinin secilebilmesi adina bu
alanda calisan ve arastirma yapan kigilere yeni bir bakis ac¢isi kazandirilabilecegi
dusincesindeyiz. “Core” stabilizasyon egzersizleri ve farkli Mulligan mobilizasyon
tekniklerinin bir arada uygulanacagdi daha fazla ¢alismanin yapiimasi, diz OA’li hastalarin

tedavilerinin daha etkili hale getiriimesine katki saglayabilir.

Dunya nufusunun giderek yaslanmasi, sedanter yasam tarzinin yayginlagarak
obezite oraninin yikselmesi gibi sebeplerle diz OA goérilme oraninda artis olmaktadir
(Bijlsma vd 2011). OA semptomlari sebebiyle kisilerin yasamlarini olumsuz ydnde
etkilemektedir. Ayrica, bu durum is glict kayiplarina ve tedavi harcamalarinin artmasina
sebep olmaktadir (Hiligsmann vd 2013). Bundan dolayi, OA’'ll hasta grubunda farkh
tedavi yaklagsimlarinin etkinligini inceleyen ¢alismalar 6nem tasimaktadir. Bizim
sonuglarimiz bu baglamda, hem Mulligan mobilizasyon uygulamasinin hem de “core”
stabilizasyon egitiminin konvansiyonel fizyoterapiye ek faydalar sagladigini ve givenilir

olarak uygulanabilecedini ortaya koymustur.
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6. SONUCLAR

“core”

goére;

Diz osteoartrit tanili kadin hastalara uygulanan Mulligan mobilizasyon teknigi ve

stabilizasyon egzersizlerinin etkinliginin incelendigi calismamizin sonuglarina

Hi: hipotezimize uyumlu olarak, konvansiyonel tedavi uygulamasinin diz
osteoartritli kadinlarda agri, eklem hareket acgikligi, kuvvet, denge, fonksiyonellik
ve yagsam kalitesi Uzerinde olumlu etkiler sagladidi belirlendi.

H. hipotezimize uyumlu olarak, Mulligan mobilizasyon teknigi diz osteoartritli
kadinlarda agri, eklem hareket agikhigi, kuvvet, denge, fonksiyonellik ve yasam
kalitesi Gzerinde olumlu etkiler sagladi sonucuna ulasildi.

Hs hipotezimize uyumlu olarak, “core” stabilizasyon egzersizleri diz osteoartritli
kadinlarda agri, eklem hareket agikhigi, kuvvet, denge, fonksiyonellik ve yasam
kalitesi Gzerinde olumlu etkiler sagladi.

“Mulligan uygulamasi diger gruplara gore diz osteoartritli kadinlarda agri, eklem
hareket acikhgi, kuvvet, denge, fonksiyonellik ve yasam kalitesi lzerinde daha
etkili sonuglar saglayacaktir” seklinde olan His hipotezimiz alt parametrelerin
genellenmesinde yetersiz kalmistir.

“Core stabilizasyon uygulamasi diger gruplara gére diz osteoartritli kadinlarda
agri, eklem hareket acikhdi, kuvvet, denge, fonksiyonellik ve yasam kalitesi
uzerinde daha etkili sonuglar saglayacaktir” seklinde olan Hs hipotezimiz alt
parametrelerin genellenmesinde yetersiz kalmigtir.

Agr siddetini azaltmada ve kas kuvvetini arttirmada, “core” stabilizasyon
egzersizlerinin konvansiyonel tedavi grubuna gére anlamli derecede daha etkili
oldugu bulundu.

Eklem hareket acikligini arttirmada ve dinamik dengeyi gelistirmede Mulligan
mobilizasyon tekniginin konvansiyonel tedavi grubundan daha etkili oldugu

bulundu.
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e Fonksiyonel dizey ve aerobik kapasite igin hem Mulligan mobilizasyon tekniginin
hem de “core” stabilizasyon egzersizlerinin konvansiyonel gruptan daha bagarili
oldugu belirlendi. Ancak, Mulligan mobilizasyon teknigi ve “core” stabilizasyon
egzersizlerinin birbirine Ustinlugd bulunmadi.

o AJri esigi, statik denge ve yasam kalitesi agisindan gruplarin birbirine Ustinligu

bulunmadi.

Calismamizdan elde edilen bulgular, diz osteoartrit tanili kadin hastalara uygulanan
Mulligan mobilizasyon teknigi ve “core” stabilizasyon egzersizlerinin agri, eklem hareket
acikhdi, kuvvet, denge, fonksiyonellik ve yasam kalitesi Uzerinde olumlu etkiler
sagladigini ortaya koymustur. Diz osteoartrit tanili hastalarin tedavisiyle ilgilenen
fizyoterapistlerin, hastalardaki semptomlara gére uygun teknikleri tedavi programina

eklemesi daha etkili tedavi sonuglari elde etmeye olanak saglayacaktir.



64

7. KAYNAKLAR

Alghadir A, Anwer S, Brismée JM. The reliability and minimal detectable change of Timed
Up and Go test in individuals with grade 1 - 3 knee osteoarthritis. BMC Musculoskelet
Disord 2015; 16(1): 1-7.

Alkhawajah HA, Alshami AM. The effect of mobilization with movement on pain and
function in patients with knee osteoarthritis: A randomized double-blind controlled trial.
BMC Musculoskelet Disord 2019; 20(1): 1-9.

Anwer S, Alghadir A, Zafar H, Brismée JM. Effects of orthopaedic manual therapy in
knee osteoarthritis: a systematic review and meta-analysis. Physiotherapy 2018;
104(3): 264-276.

Arden NK, Perry TA, Bannuru RR, Bruyére O, Cooper C, Haugen IK, et al. Non-surgical
management of knee osteoarthritis: comparison of ESCEO and OARSI 2019 guidelines.
Nat Rev Rheumatol 2021; 17(1): 59-66.

Arendt E. “Osteoarthritis: Definition, Etiology, and Natural History”, Management of Knee
Osteoarthritis in the Younger, Active Patient, Eds. Parker D, Springer, Berlin, 2016, s.
3-15.

Arendt EA, Miller LE, Block JE. Early Knee Osteoarthritis Management Should First
Address Mechanical Joint Overload. Orthop Rev 2014; 6(1): 21-23.

Ateef M, Kulandaivelan S, Tahseen S. Test—retest reliability and correlates of 6-minute
walk test in patients with primary osteoarthritis of knees. Indian J Rheumatol 2016;
11(4): 192-196.

Barati S, Khayambashi K, Rahnama N, Nayeri M. Effect of a selected core stabilization
training program on pain and function of the females with knee osteoarthritis. JRRS
2012; 8(1): 40-48.

Behm DG, Drinkwater EJ, Willardson JM, Cowley PM. The use of instability to train the
core musculature. Appl Physiol Nutr Metab 2010; 35(1): 91-108.

Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW. Validation study of
WOMAC: a health status instrument for measuring clinically important patient relevant
outcomes to antirheumatic drug therapy in patients with osteoarthritis of the hip or knee.
J Rheumatol 1988; 15(12): 1833-1840.

Bennell K, Dobson F, Hinman R. Measures of physical performance assessments: Self-
Paced Walk Test (SPWT), Stair Climb Test (SCT), Six-Minute Walk Test (6MWT), Chair
Stand Test (CST), Timed Up & Go (TUG), Sock Test, Lift and Carry Test (LCT), and Car
Task. Arthritis Care Res 2011; 63(11): 350-370.



65

Bennell KL, Wrigley T v., Hunt MA, Lim BW, Hinman RS. Update on the Role of Muscle
in the Genesis and Management of Knee Osteoarthritis. Rheum Dis Clin North Am
2013; 39(1): 145-176.

Bhagat M, Neelapala YVR, Gangavelli R. Immediate effects of Mulligan’s techniques on
pain and functional mobility in individuals with knee osteoarthritis: A randomized control
trial. Physiother Res Int 2020; 25(1): e1812.

Bijlsma JWJ, Berenbaum F, Lafeber FPJG. Osteoarthritis: an update with relevance for
clinical practice. The Lancet 2011; 377(9783): 2115-2126.

Boyan BD, Tosi L, Coutts R, Enoka R, Hart DA, Nicolella DP, et al. Sex Differences in
Osteoarthritis of the Knee. J Am Acad Orthop Surg 2012; 20(10): 668-669.

Brouwer GM, van Tol AW, Bergink AP, Belo JN, Bernsen RMD, Reijman M, et al.
Association between valgus and varus alignment and the development and progression
of radiographic osteoarthritis of the knee. Arthritis Rheumatol 2007; 56(4): 1204-1211.

Bruno P. The use of “stabilization exercises” to affect neuromuscular control in the
lumbopelvic region: a narrative review. J Can Chiropr Assoc 2014; 58(2): 119-130.

Carlsson AM. Assessment of chronic pain. |. Aspects of the reliability and validity of the
visual analogue scale. Pain 1983; 16(1): 87-101.

Cerejo R, Dunlop DD, Cahue S, Channin D, Song J, Sharma L. The influence of
alignment on risk of knee osteoarthritis progression according to baseline stage of
disease. Arthritis Rheumatol 2002; 46(10): 2632—-2636.

Chang AH, Moisio KC, Chmiel JS, Eckstein F, Guermazi A, Prasad P v., et al. External
knee adduction and flexion moments during gait and medial tibiofemoral disease
progression in knee osteoarthritis. Osteoarthritis Cartilage 2015; 23(7): 1099-1106.

Chopp-Hurley JN, Wiebenga EG, Gatti AA, Maly MR. Investigating the Test—Retest
Reliability and Validity of Hand-Held Dynamometry for Measuring Knee Strength in Older
Women with Knee Osteoarthritis. Physiother Can 2019; 71(3): 231-238.

Cinar-Medeni O, Baltaci G, Bayramlar K, Yanmis |. Core stability, knee muscle strength,
and anterior translation are correlated with postural stability in anterior cruciate ligament-
reconstructed patients. Am J Phys Med Rehabil 2015; 94(4): 280-287.

Cleland J, Koppenhaver S, Su J. Netter’s orthopaedic clinical examination : an evidence-
based approach. 3rd edition. Elsevier; Philadelphia, 2020.

Conaghan PG, Dickson J, Grant RL. Care and management of osteoarthritis in adults:
summary of NICE guidance. BMJ 2008; 336(7642): 502—-503.

Crim J, Manaster B, Rosenberg ZS. Imaging anatomy: Knee, Ankle, Foot. 2nd edition.
Elsevier, Salt Lake City. 2017.

Dantas LO, Salvini T de F, McAlindon TE. Knee osteoarthritis: key treatments and
implications for physical therapy. Braz J Phys Ther 2021; 25(2): 135-146.

Dobson F, Hinman RS, Roos EM, Abbott JH, Stratford P, Davis AM, et al. OARSI
recommended performance-based tests to assess physical function in people diagnosed
with hip or knee osteoarthritis. Osteoarthritis Cartilage 2013; 21(8): 1042—-1052.



66

Dutta A, Chadi K, Kalita A, Baruah TS. A Comparative Study To Determine The Effects
Of Maitland Mobilization vs. Mulligan Mobilization with Movement (MWM) with Retro-
Walking in Osteoarthritis. Int J Life Sci Pharma Res 2022; 12(1): 118-25.

Englund M, Roos E, Lohmander L. Impact of type of meniscal tear on radiographic and
symptomatic knee osteoarthritis: A sixteen-year followup of meniscectomy with matched
controls. Arthritis Rheumatol 2003; 48(8): 2178-2187.

Epskamp S, Dibley H, Ray E, Bond N, White J, Wilkinson A, et al. Range of motion as
an outcome measure for knee osteoarthritis interventions in clinical trials: an integrated
review. Phys Ther Rev 2021; 25(5-6): 462—-481.

Evcik D, Sonel B. Effectiveness of a home-based exercise therapy and walking program
on osteoarthritis of the knee. Rheumatol Int 2002; 22(3): 103-106.

Felson DT. Osteoarthritis as a disease of mechanics. Osteoarthritis Cartilage 2013;
21(1): 10-15.

Felson DT, Niu J, Neogi T, Goggins J, Nevitt MC, Roemer F, et al. Synovitis and the risk
of knee osteoarthritis: the MOST Study. Osteoarthritis Cartilage 2016; 24(3): 458-464.

Fransen M, McConnell S, Harmer AR, van der Esch M, Simic M, Bennell KL. Exercise
for osteoarthritis of the knee: a Cochrane systematic review. Br J Sports Med 2015;
49(24): 1554-1557.

Goldblatt JP, Richmond JC. Anatomy and biomechanics of the knee. Oper Tech Sports
Med 2003; 11(3): 172-86.

Gomes MG, Primo AF, de Jesus LLJR, Dionisio VC. Short-term Effects of Mulligan’s
Mobilization With Movement on Pain, Function, and Emotional Aspects in Individuals
With Knee Osteoarthritis: A Prospective Case Series. J Manipulative Physiol Ther
2020; 43(5): 437-445.

Gur G, Yakut Y. “Anatomi ve Biyomekanik”, Alt Ekstremite Yaralanmalarinda
Rehabilitasyon, Eds. Bayrakgi Tunay V, Erden Z, Yildiz C, Hipokrat Yayinevi, Ankara,
2017, s. 185-199.

Harato K, Kobayashi S, Kojima I, Sakurai A, Tanikawa H, Niki Y. Factors affecting one-
leg standing time in patients with end-stage knee osteoarthritis and the age-related
recovery process following total knee arthroplasty. J Orthop Surg Res 2017; 12(1): 1-
6.

Haruyama K, Kawakami M, Otsuka T. Effect of Core Stability Training on Trunk Function,
Standing Balance, and Mobility in Stroke Patients: A Randomized Controlled Trial.
Neurorehabil Neural Repair 2017; 31(3): 240-249.

Haviv B, Bronak S, Kosashvili Y, Thein R. Which patients are less likely to improve during
the first year after arthroscopic partial meniscectomy? A multivariate analysis of 201
patients with prospective follow-up. Knee Surg Sports Traumatol Arthrosc 2016;
24(5): 1427-1431.

Hayes KW, Falconer J. Reliability of Hand-Held Dynamometry and Its Relationship with
Manual Muscle Testing in Patients with Osteoarthritis in the Knee. J Orthop Sports
Phys Ther 1992; 16(3): 145-149.



67

Hernandez D, Dimaro M, Navarro E, Dorado J, Accoce M, Salzberg S, et al. Efficacy of
core exercises in patients with osteoarthritis of the knee: A randomized controlled clinical
trial. J Bodyw Mov Ther 2019; 23(4): 881-887.

Hiligsmann M, Cooper C, Arden N, Boers M, Branco JC, Luisa Brandi M, et al. Health
economics in the field of osteoarthritis: An Expert's consensus paper from the European
Society for Clinical and Economic Aspects of Osteoporosis and Osteoarthritis (ESCEO).
Semin Arthritis Rheum 2013; 43(3): 303-313.

Hing W, Hall T, Mulligan B. The Mulligan Concept of Manual Therapy. 2nd edition,
Elsevier, Chatswood, 2019.

Hunt SM, McKenna SP, McEwen J, Williams J, Papp E. The Nottingham health profile:
Subjective health status and medical consultations. Soc Sci Med A 1981; 15(3): 221—
229.

Huxel Bliven KC, Anderson BE. Core stability training for injury prevention. Sports
Health 2013; 5(6): 514-522.

Jones CJ, Rikli RE, Beam WC. A 30-s Chair-Stand Test as a Measure of Lower Body
Strength in Community-Residing Older Adults. Res Q Exerc Sport 1998; 70(2): 113—
119.

Jordan JM, Helmick CG, Renner JB, Luta G, Dragomir AD, Woodard J, et al. Prevalence
of knee symptoms and radiographic and symptomatic knee osteoarthritis in African
Americans and Caucasians: the Johnston County Osteoarthritis Project. J Rheumatol
2007; 34(1): 172-80.

Jordan K, Arden N, Doherty M, Bannwarth B, Bijlsma J, Dieppe P, et al. EULAR
Recommendations 2003: an evidence based approach to the management of knee
osteoarthritis: Report of a Task Force of the Standing Committee for International Clinical
Studies Including Therapeutic Trials (ESCISIT). Ann Rheum Dis 2003; 62(12): 1145
1155.

Jorge AE, O Dantas L, M S Serrdo PR, Alburquerque-Sendin F, Salvini TF.
Photobiomodulation therapy associated with supervised therapeutic exercises for people
with knee osteoarthritis: a randomised controlled trial protocol. BMJ Open 2020; 10(6):
e035711.

Katz JN, Arant KR, Loeser RF. Diagnosis and Treatment of Hip and Knee Osteoarthritis:
A Review. JAMA 2021; 325(6): 568-578.

Kaukinen PT, Arokoski JP, Huber EO, Luomajoki HA. Intertester and intratester reliability
of a movement control test battery for patients with knee osteoarthritis and controls. J
Musculoskelet Neuronal Interact 2017; 17(3): 197-208.

Kellgren J, Lawrence J. Radiological Assessment of Osteo-Arthrosis. Ann Rheum Dis
1957; 16(4): 494-502.

Kennedy JC, Alexander |J, Hayes KC. Nerve supply of the human knee and its functional
importance. Am J Sports Med 1982; 10(6): 329-335.

Kisner C, Colby LA, Borstad J. Therapeutic exercise : foundations and techniques. 7th
edition. F.A. Davis Company, Philadelphia, 2017.



68

Kraus VB, Blanco FJ, Englund M, Karsdal MA, Lohmander LS. Call for standardized
definitions of osteoarthritis and risk stratification for clinical trials and clinical use.
Osteoarthritis Cartilage 2015; 23(8): 1233-1241.

Kroon FP, van der Burg LR, Buchbinder R, Osborne RH, Johnston R v., Pitt V. Self-
management education programmes for osteoarthritis. Cochrane Database Syst Rev
2014; 2014 (1).

Klcukdeveci AA, Mckenna SP, Kutlay S, Girsel Y, Whalley D, Arasil T. The
development and psychometric assessment of the Turkish version of the Nottingham
Health Profile. Int J Rehabil Res 2000; 23(1): 31-38.

Kumar D, Subburaj K, Lin W, Karampinos DC, McCulloch CE, Li X, et al. Quadriceps
and hamstrings morphology is related to walking mechanics and knee cartilage MRI
relaxation times in young adults. J Orthop Sports Phys Ther 2013; 43(12): 881-890.

Kuru Colak T, Kavlak B, Aydogdu O, Sahin E, Acar G, Demirbiiken I, et al. The effects
of therapeutic exercises on pain, muscle strength, functional capacity, balance and
hemodynamic parameters in knee osteoarthritis patients: a randomized controlled study
of supervised versus home exercises. Rheumatol Int 2017; 37(3): 399-407.

Kyu HH, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. Global, regional, and
national disability-adjusted life-years (DALYs) for 359 diseases and injuries and healthy
life expectancy (HALE) for 195 countries and territories, 1990-2017: A systematic
analysis for the Global Burden of Disease Study 2017. The Lancet 2018; 392(10159):
1859-1922.

Lalnunpuii A, Sarkar B, Alam S, Equebal D, Biswa D. Efficacy of Mulligan Mobilisation
as Compared to Maitland Mobilisation in Females with Knee Osteoarthritis:A Double
Blind Randomized Controlled Trial. Int J Ther Rehabil Res 2017 ; 6(2): 37-45.

LaPrade R, Wentorf F. Diagnosis and Treatment of Posterolateral Knee Injuries. Clin
Orthop Relat Res 2002; 402: 110-21.

LiLL, Hu XJ, Di YH, Jiao W. Effectiveness of Maitland and Mulligan mobilization methods
for adults with knee osteoarthritis: A systematic review and meta-analysis. World J Clin
Cases 2022; 10(3): 954-965.

Litwic A, Edwards MH, Dennison EM, Cooper C. Epidemiology and burden of
osteoarthritis. Br Med Bull 2013; 105(1): 185-199.

Loeser RF, Goldring SR, Scanzello CR, Goldring MB. Osteoarthritis: A Disease of the
Joint as an Organ. Arthritis Rheumatol 2012; 64(6): 1697-1707.

Losina E, Paltiel AD, Weinstein AM, Yelin E, Hunter DJ, Chen SP, et al. Lifetime medical
costs of knee osteoarthritis management in the United States: Impact of extending
indications for total knee arthroplasty. Arthritis Care Res 2015; 67(2): 203-215.

Lundberg A, Malmgren K, Schomburg ED. Role of joint afferents in motor control
exemplified by effects on reflex pathways from Ib afferents. J Physiol 1978; 284(1): 327—-
343.

Mangus BC, Hoffman LA, Hoffman MA, Altenburger P. Basic Principles of Extremity Joint
Mobilization Using a Kaltenborn Approach. J Sport Rehabil 2002; 11(4): 235-250.



69

Mascarin NC, Vancini RL, Andrade MDS, Magalhaes EDP, de Lira CAB, Coimbra IB.
Effects of kinesiotherapy, ultrasound and electrotherapy in management of bilateral knee
osteoarthritis: Prospective clinical trial. BMC Musculoskelet Disord 2012; 13(1): 1-9.

Mathiessen A, Conaghan PG. Synovitis in osteoarthritis: Current understanding with
therapeutic implications. Arthritis Res Ther 2017; 19(1): 1-9.

Maxwell CM, Lauchlan DT, Dall PM. The effects of spinal manipulative therapy on lower
limb neurodynamic test outcomes in adults: a systematic review. J Man Manip Ther
2020; 28(1): 4-14.

Mazloum V, Rabiei P, Rahnama N, Sabzehparvar E. The comparison of the
effectiveness of conventional therapeutic exercises and Pilates on pain and function in
patients with knee osteoarthritis. Complement Ther Clin Pract 2018; 31: 343—-348.

McAlindon T, Bannuru RR, Sullivan MC, Arden NK, Berenbaum F, Bierma-Zeinstra SM,
et al. OARSI guidelines for the non-surgical management of knee osteoarthritis.
Osteoarthritis Cartilage 2014; 22(3): 363—388.

McAlindon T, LaValley M, Schneider E, Nuite M, Lee JY, Price LL, et al. Effect of Vitamin
D Supplementation on Progression of Knee Pain and Cartilage Volume Loss in Patients
With Symptomatic Osteoarthritis: A Randomized Controlled Trial. JAMA 2013; 309(2):
155-162.

McDowell JM, Johnson GM, Hetherington BH. Mulligan Concept manual therapy:
Standardizing annotation. Man Ther 2014; 19(5): 499-503.

McGinty G, Irrgang JJ, Pezzullo D. Biomechanical considerations for rehabilitation of the
knee. Clin Biomech 2000; 15(3): 160-166.

McGlone F, Wessberg J, Olausson H. Discriminative and affective touch: sensing and
feeling. Neuron 2014, 82(4): 737—755.

McWilliams DF, Leeb BF, Muthuri SG, Doherty M, Zhang W. Occupational risk factors
for osteoarthritis of the knee: a meta-analysis. Osteoarthritis Cartilage 2011; 19(7):
829-839.

Moon SH, Lee S, Bae DK. History and Concept of Manual Therapy. J Korean Orthop
Assoc 2020; 55(1): 29-37.

Moyer RF, Birmingham TB, Bryant DM, Giffin JR, Marriott KA, Leitch KM. Biomechanical
effects of valgus knee bracing: a systematic review and meta-analysis. Osteoarthritis
Cartilage 2015; 23(2): 178-88.

Mulligan B. Manual Therapy NAGS, SNAGS, MWMS etc. 5th edition. Plane View
Services Ltd, New Zealand, 2010.

Mutlu EK, Ercin E, Ozdincler AR, Ones N. A comparison of two manual physical therapy
approaches and electrotherapy modalities for patients with knee osteoarthritis: A
randomized three arm clinical trial. Physiother Theory Pract 2018; 34(8): 600-612.

Mutlu EK, Mustafaoglu R, Birinci T, Ozdincler AR. Does Kinesio Taping of the Knee
Improve Pain and Functionality in Patients with Knee Osteoarthritis?: A Randomized
Controlled Clinical Trial. Am J Phys Med Rehabil 2017; 96(1): 25-33.



70

Mutlu EK, Ozdincler AR. Reliability and responsiveness of algometry for measuring
pressure pain threshold in patients with knee osteoarthritis. J Phys Ther Sci 2015; 27(6):
1961-1965.

Nam CW, Park SlI, Yong MS, Kim YM. Effects of the MWM Technique Accompanied by
Trunk Stabilization Exercises on Pain and Physical Dysfunctions Caused by
Degenerative Osteoarthritis. J Phys Ther Sci 2013; 25(9): 1137-1140.

Neumann DA. Kinesiology of the Musculoskeletal System, Foundations for
Rehabilitation. 3rd edition. Elsevier, St. Louis Missouri, 2016.

Nigam A, Satpute KH, Hall TM. Long term efficacy of mobilisation with movement on
pain and functional status in patients with knee osteoarthritis: a randomised clinical trial.
Clin Rehabil 2021; 35(1): 80-89.

Jiestad BE, Engebretsen L, Storheim K, Risberg MA. Knee osteoarthritis after anterior
cruciate ligament injury: A systematic review. Am J Sports Med 2009; 37(7): 1434—
1443.

Orlowsky EW, Kraus VB, Orlowsky EW, Fellow P. The role of innate immunity in
osteoarthritis: when our first line of defense goes on the offensive. J Rheumatol 2015;
42(3): 363-371.

Dsteras H, Paulsberg F. The Effect of Medical Exercise Therapy on Pressure Sensitivity
in Patients with Knee Osteoarthritis: A Cohort Pilot Study. Pain Ther 2019; 8(1): 79-87.

Palazzo C, Nguyen C, Lefevre-Colau MM, Rannou F, Poiraudeau S. Risk factors and
burden of osteoarthritis. Ann Phys Rehabil Med 2016; 59(3): 134-138.

Parker D, Scholes C. “Nonoperative Treatment Options for Knee Osteoarthritis”,
Management of Knee Osteoarthritis in the Younger, Active Patient. Eds. Parker D,
Springer, Berlin, 2016, s. 17-27.

Quintrec JL le, Verlhac B, Cadet C, Bréville P, Vetel JM, Gauvain JB, et al. Physical
Exercise and Weight Loss for Hip and Knee Osteoarthritis in Very Old Patients: A
Systematic Review of the Literature. Open Rheumatol J 2014; 8(1): 8-89.

Raja K, Dewan N. Efficacy of knee braces and foot orthoses in conservative
management of knee osteoarthritis: A systematic review. Am J Phys Med Rehabil 2011,
90(3): 247-62.

Rao R v., Balthillaya G, Prabhu A, Kamath A. Immediate effects of Maitland mobilization
versus Mulligan Mobilization with Movement in Osteoarthritis knee- A Randomized
Crossover trial. J Bodyw Mov Ther 2018; 22(3): 572-579.

Richmond SA, Fukuchi RK, Ezzat A, Schneider K, Schneider G, Emery CA. Are joint
injury, sport activity, physical activity, obesity, or occupational activities predictors for
osteoarthritis? A systematic review. J Orthop Sports Phys Ther 2013; 43(8): 515-524.

Roman-Belmonte JM, de la Corte-Rodriguez H, Rodriguez-Merchan EC. “Physical
Medicine and Rehabilitation in Knee Osteoarthritis”, Comprehensive Treatment of Knee
Osteoarthritis, Eds. Rodriguez-Merchan EC, Gomez-Cardero P, Springer, Cham, 2020,
s. 11-24.



71

Schomacher J. Orthopedic Manual Therapy: Assessment and Management, 5th edition.
Thieme Medical Publisher, New York, 2014.

Silverwood V, Blagojevic-Bucknall M, Jinks C, Jordan JL, Protheroe J, Jordan KP.
Current evidence on risk factors for knee osteoarthritis in older adults: a systematic
review and meta-analysis. Osteoarthritis Cartilage 2015; 23(4): 507-515.

Skou ST, Koes BW, Grgnne DT, Young J, Roos EM. Comparison of three sets of clinical
classification criteria for knee osteoarthritis: a cross-sectional study of 13,459 patients
treated in primary care. Osteoarthritis Cartilage 2020; 28(2): 167-172.

Snodgrass SJ, Rivett DA, Sterling M, Vicenzino B. Dose optimization for spinal treatment
effectiveness: A randomized controlled trial investigating the effects of high and low
mobilization forces in patients with neck pain. J Orthop Sports Phys Ther 2014; 44(3):
141-152.

Sowers MR, Karvonen-Gutierrez CA. The evolving role of obesity in knee osteoarthritis.
Curr Opin Rheumatol 2010; 22(5): 533-537.

Srikanth VK, Fryer JL, Zhai G, Winzenberg TM, Hosmer D, Jones G. A meta-analysis of
sex differences prevalence, incidence and severity of osteoarthritis. Osteoarthritis
Cartilage 2005; 13(9): 769-781.

Standring S. Gray’s anatomy: the anatomical basis of clinical practice, 42. edition.
Elsevier, St Louis, 2021.

Stathopoulos N, Dimitriadis Z, Koumantakis GA. Effectiveness of Mulligan’s Mobilization
With Movement Techniques on Range of Motion in Peripheral Joint Pathologies: A
Systematic Review With Meta-analysis Between 2008 and 2018. J Manipulative
Physiol Ther 2019; 42(6): 439-449.

Suokas AK, Walsh DA, McWiliams DF, Condon L, Moreton B, Wylde V, et al.
Quantitative sensory testing in painful osteoarthritis: a systematic review and meta-
analysis. Osteoarthritis Cartilage 2012; 20(10): 1075-1085.

Sylwander C, Larsson |, Haglund E, Bergman S, Andersson MLE. Pressure pain
thresholds in individuals with knee pain: a cross-sectional study. BMC Musculoskelet
Disord 2021; 22(1): 1-10.

Takasaki H, Hall T, Jull G. Immediate and short-term effects of Mulligan’s mobilization
with movement on knee pain and disability associated with knee osteoarthritis — A
prospective case series. Physiother Theory Pract 2013; 29(2): 87-95.

Tayfur A, Tayfur B. “Diz Eklemi”, Fizyoterapistler icin islevsel Egzersiz Anatomi ve
Fizyolojisi, Eds. Kaya Utlu D, Hipokrat Yayincilik, Ankara, 2021; s. 117-136.

Thomas KS, Muir KR, Doherty M, Jones AC, O’Reilly SC, Bassey EJ. Home based
exercise programme for knee pain and knee osteoarthritis: randomised controlled trial.
BMJ 2002; 325(7367): 752-756.

Toivanen AT, Helibvaara M, Impivaara O, Arokoski JPA, Knekt P, Lauren H, et al.
Obesity, physically demanding work and traumatic knee injury are major risk factors for
knee osteoarthritis—a population-based study with a follow-up of 22 years.
Rheumatology 2010; 49(2): 308-314.



72

Tazun EH, Eker L, Aytar A, Dagkapan A, Bayramoglu M. Acceptability, reliability, validity
and responsiveness of the Turkish version of WOMAC osteoarthritis index.
Osteoarthritis Cartilage 2005; 13(1): 28-33.

Ughreja RA, Shukla YU. Mulligan’s Mobilisation with Movement (MWM) Relieves Pain
and Improves Functional Status in Osteoarthritis Knee. IJPHY 2017; 4(2): 132-138.

van den Bosch MHJ, van Lent PLEM, van der Kraan PM. Identifying effector molecules,
cells, and cytokines of innate immunity in OA. Osteoarthritis Cartilage 2020; 28(5):
532-543.

Vicenzino B, Paungmali A, Teys P. Mulligan’s mobilization-with-movement, positional
faults and pain relief: Current concepts from a critical review of literature. Man Ther 2007;
12(2): 98-108.

Wessel J. The Reliability and Validity of Pain Threshold Measurements in Osteoarthritis
of the Knee. Scand J Rheumatol 1995; 24(4): 238-242.

Whitesides T. Orthopaedic Basic Science. Biology and Biomechanics of the
Musculoskeletal System. J Bone Joint Surg 2001; 83(3): 482.

Wisnubrata M, Rahmat S. Effectiveness of core stability exercise for knee joint
osteoarthritis: A review. Qanun Medika 2020; 4(1): 1-9.

Wood MJ, Leckenby A, Reynolds G, Spiering R, Pratt AG, Rankin KS, et al. Macrophage
proliferation distinguishes 2 subgroups of knee osteoarthritis patients. JCI Insight 2019;
4(2): e125325.

Wu CW, Morrell MR, Heinze E, Concoff AL, Wollaston SJ, Arnold EL, et al. Validation of
American College of Rheumatology classification criteria for knee osteoarthritis using
arthroscopically defined cartilage damage scores. Semin Arthritis Rheum 2005; 35(3):
197-201.

Xu J, Wu B, Xie S, Wu G, Zhang H, Fu Y, et al. Effectiveness and safety of massage for
chronic pain in patients with knee osteoarthritis: A protocol for systematic review and
meta-analysis. Medicine 2022; 101(3): e28533.

Xu Qinguang, Chen Bei, Wang Yueyi, Wang Xuezong, Han Dapeng, Ding Daofang, et
al. The Effectiveness of Manual Therapy for Relieving Pain, Stiffness, and Dysfunction
in Knee Osteoarthritis: A Systematic Review and Meta-Analysis. Pain Physician 2017;
20(4): 229-243.

Yoshimura N, Muraki S, Oka H, Tanaka S, Kawaguchi H, Nakamura K, et al.
Accumulation of metabolic risk factors such as overweight, hypertension, dyslipidaemia,
and impaired glucose tolerance raises the risk of occurrence and progression of knee
osteoarthritis: a 3-year follow-up of the ROAD study. Osteoarthritis Cartilage 2012;
20(11): 1217-1226.

Yucesoy B, Charles LE, Baker B, Burchfiel CM. Occupational and genetic risk factors for
osteoarthritis: A review. Work 2015; 50(2): 261-273.

Zusman M. Spinal Manipulative Therapy: Review of Some Proposed Mechanisms, and
a New Hypothesis. Aust J Physiother 1986; 32(2): 89-99.



73

8. BZGEGMIS

1991 yilinda Denizli'de dogdu. Lise 6grenimini Denizli’'de tamamladi. 2014 yilinda
Dokuz Eylil Universitesi Fizyoterapi ve Rehabilitasyon Yiiksekokulu'ndan fizyoterapist
tinvaniyla mezun oldu. 2018 yilinda Pamukkale Universitesi Saglik Bilimleri Enstitiisi
Fizik Tedavi ve Rehabilitasyon Anabilim Dali'nda ylksek lisans egitimini tamamladi.

Ortopedik Fizyoterapi alaninda calismalarina devam etmektedir.



9. EKLER



Ek-1.

Kinesiologia Slovenica, 25, 3, 5-15 (2019), ISSN 1318-2269

Original article 3

Fatma Unver'
Bayram Unver*
Meryem Buke'

ABSTRACT

The functional movement screen is an easily administered
and noninvasive tool for identifying weaknesses and
asymmetry during exercises and daily activity. Also the
bilateralasymmetriesinflexibilityandin Y Balance Testhave
beenassociated with injuries. However, relationshipsamong
these attributes are unclear especially in young adults. The
aim of this study was to determine the association between
dynamic balance using the Y-Balance Test (YBT), functional
movement using the functional movement screen (FMS)
and muscle lengths using a standard goniometer in a young
adults. Secondary aims were to investigate whether this
parameters differed between male and female. One hundred
twenty-three healthy people (male: n=68, age=21.49+1.47
years; female: n=55, age=20.98+1.67 years) participated
in the study. Spearman correlation analysis was used to
determine the relationship between muscle lengths and
FMS, and the YBT. There were positive correlations between
the muscle lenghts and the YBT(.197<r<.352). There were
significant relationships between FMS and muscle lengths
(hamstring and iliopsoas). Functional movement scores
were not significantly different between male and females
(p>.05) when considered as total scores. However, females
performed significantly better than male on the shoulder
mobility (p=.004) and straightleg raise (p=.000) but poorer
than male on the trunk stability push-up (p=.001) and deep
squat (p =.000). We conclude that muscle length in young,
male and female can effect in FMS and dynamic balance.

Keywords: Adult, balance, joint flexibility, movement

"Pamukkale University, School of Physical Therapy and
Rehabilitation, Kinikli, Denizli/ Turkey

*Dokuz Eylul University, Scheol of Physical Therapy and
Rehabilitation, lzmir/ Turkey

Corresponding author

Assoc. Prof. Fatma UNVER, PhD.

Pamukkale University, School of Physical Therapy and
Rehabilitation,

Kinikli, Denizli/ Turkey,

Email: funver@pau.edu.tr

RELATIONSHIP BETWEEN DYNAMIC
BALANCE, FUNCTIONAL MOVEMENT AND
MUSCLE LENGTH IN YOUNG ADULTS

ODNOS MED DINAMICNIM RAVNOTEZJEM,
FUNKCIONALNIM GIBANJEM IN DOLZINO
MISIC PRI MLADIH ODRASLIH

IZVLECEK

Funkcionalni pregled gibov je enostavno in neinvazivno
orodje za odkrivanje pomanjkljivosti in asimetrije med
vadbo in vsakodnevnoaktivnostjo. Dvostranske asimetrije v
proznostiinv Y-testu ravnotezja povezujemo s poskodbami.
Vendar pa so odnosi med navedenimi atributi nejasni,
zlasti pri mladih odraslih. Glavni namen te raziskave je
bil ugotoviti povezavo med dinami¢nim ravnotezjem z
uporabo Y-testaravnotezja (YBT), funkcionalnim gibanjem
z uporabo funkcionalnega pregleda gibov (FMS) in dolzine
misic z uporabo standardnega goniometra pri mladih
odraslih. Drugoten cilj je bil preuciti, ali se ti parametri
razlikujejo med moskimi in Zenskami. V raziskavi je
sodelovalo 123 zdravih oseb (moski: n = 68, starost = 21,49
+ 1,47 let; Zenske: n = 55, starost = 20,98 + 1,67 let). Z
analizo Spearmanove korelacije smo opredelili odnos med
dolzinami misic in FMS ter YBT. Med dolzinami misic
in YBT smo opazili pozitivne korelacije (.197 < r < .352).
Znacilni odnosi so bili tudi med FMS in dolZinami misic
(zadnja stegenska misica in miica iliopsoas). Vrednosti
funkcionalnih gibov se med moskimi in Zenskami niso
znatilno razlikovali (p > .05), ko smo jih upostevali kot
kon¢ne rezultate. Vendar pa so se Zenske odrezale znacilno
bolje od moskih pri mobilnosti ramena (p = .004) in dvigu
iztegnjene noge (p = ,000) ter slabe pri sklecah s stabilnim
trupom (p =.001) in globokih pocepih (p =.000). Zaklju¢ili
smo, da dolZina misic pri mladih moskih in Zenskah lahko
vpliva na FMS in dinami¢no ravnotezje.

Kljucne besede: odrasel, ravnotezje, proznost sklepov,

gibanje



6 Relationship Between Balance, Movement and Muscle Length Kinesiologia Slovenica, 25, 3, 5-15 (2019)

INTRODUCTION

Involvement in any sport or activity requiring physical exertion has within it an inherent danger
of physical injury (Tracey, 2003). Recently, sport participation and training intensities have
dramatically increased: resulting in a greater potential for, and incidence of, physical injury.
Therefore, researchers (O’'Connor, Deuster, Davis, Pappas & Knapik, 2011; Peate, Bates, Lunda,
Francis & Bellamy, 2007)_have suggested that risk factors for noncontact injuries are modifiable
when identified through movement patterns, right-to-left asymmetry, or balance abnormalities.
The Functional Movement Screen (FMS) and the lower quarter Y Balance Test (YBT) areexamples
of screening tools that are being used clinically to assess injury risk based on abnormal movement
patterns, asymmetry, and dynamic balance.

The YBT challenges single limb stance while simultaneously moving the non-stance limb in an
anterior, posterolateral and posteromedial direction (Plisky et al., 2009). The FMS is a means
of identifying weak links and asymmetry in one’s basic functional movements (Cook, Burton
& Hoogenboom, 2006). The screen consists of 7 different functional movements that assess the
following: trunk and core strength and stability, neuromuscular coordination, asymmetry in
movement, flexibility, acceleration, deceleration, and dynamic flexibility (Peate, Bates, Lunda,
Francis & Bellamy 2007). The YBT and the FMS are specific tests proposed for use in screen-
ing injury risk in defined populations such as athletic populations (Lockie et al., 2015) and
officer candidates (O’Connor et al.,2011). Lower extremity muscle length (flexibility) is measured
indirectly by measuring adjacent joint range of motion (Corkery et al., 2007). Lower-extremity
flexibility, specifically, has been shown to be important for successful performance of sport
movements and activities of daily life. Beyond flexibility for function, flexibility is an essential
factor for reducing injury risk (Overmoyer & Reiser 2015).

Within the knowledge of the authors, there are three studies in the literature that examined the
relationship between these parameters; Lehr et al. (2013) university athletes and Teyhen et al.
(2014a, 2014b) have examined the military population. Although initial evidence suggests that
muscle length tests, YBT and FMS tools may be beneficial in predicting injury risk, there is
insufficient evidence to show that they relate to each other (Teyhen et al., 2014a). Understanding
the relationship between clinical measure (lower-extremity muscle length) that contribute to
performance on the YBT and FMS in healthy individuals may assist in the design of preventive
neuromuscular training programs for the lower extremity that target impairments associated
with decreased muscle length, dynamic balance and functional movement. However, there is no
study examining the relationship between muscle length, FMS, and Y balance in young adults.
Against this background, the aim of this study was to determine the association between dynamic
balance using the Y-Balance Test (YBT), functional movement using the functional movement
screen (FMS) and muscle lengths using a standard goniometer in a young adults. Secondary aims
were to investigate whether this parameters differed between male and female.

METHODS

Participants

A convenience sample of 123 healthy people (male:68, female:55) were tested. Participants had
not suffered a head, musculoskeletal, or spine injury within the last 6 months; and reported no
vestibular, visual, or balance disorders. Before testing, all participants signed assent forms and
provided signed parental consent forms. The study protocol conformed to the ethical guidelines
of the 1975 Declaration of Helsinki. Additionally, the approval of experimental procedures were
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provided by Pamukkale University Ethics Committee (60116787-020/39277) and also written
consent forms were obtained from all subjects, who were completely informed about the pro-
cedures.

Procedures

Age, activity level, and past medical history were recorded. The subjects also had height and
weight recorded using a standardized medical scale.

Muscle Length Measurements

Bilateral muscle length measurements of the gastrocnemius, hamstring, rectus femoris and
iliopsoas muscles were obtained using a standard goniometer. The four muscles were measured
from distal to proximal and the right lower extremity was tested before the left. The muscles were
separated into two groups, gastrocnemius/hamstring and iliopsoas/rectus femoris, according to
the protocol described by Corkery et al.(2007). Gastrocnemius length was measured by having
the subject lie prone in a figure four position, with the measuring foot hanging over the edge of
the table (Fig. 1). Hamstring muscle length was assessed using the active knee extension. The
subject was placed supine on a table with contralateral hip and thigh strapped down for stability.
A crossbar was utilized to maintain the patient in 900 of hip (Fig. 2). Rectus femoris length was
assessed using the modified Thomas test (Fig. 3). [liopsoas length was determined using the
Thomas test (Fig. 4). The average of 2 consecutive measurements was used for analysis. All muscle
length measurements were performed by the same researcher.

| .

! Laa®
Figure 1: Goniometric Figure 2: Goniometric = Figure 3: Goniometric = Figure 4: Goniometric
measurement of measurement of  measurement of Rectus measurement of
Gastrocnemius Hamstring muscle femoris Iliopsoas

Balance Measurements

Balance was assessed using the YBT. The YBT is a screen of dynamic balance requiring stance
leg balance while the contralateral leg reaches in anterior (YBTANT), posteromedial (YBTPM)
and posterolateral (YBTPL) directions (Smith, Chimera & Warren 2015). The protocol used
instructions from the Move2Perform Web site (Webl). The YBT composite score (YBTCS) was
calculated by summing the maximal distance from each direction. Consistent with the existing
literature, the reach distance was normalized to the lower-extremity length (sum of the % limb
length reached in all 3 directions) (Plisky etal., 2009, Plisky, Rauh, Kaminski & Underwood,2006).
Lower extremity length was measured from the ASIS to the most distal portion of the medial
malleolus (Teyhen et al.,, 2014a). Initial evidence also suggests that high school athletes with
anterior reach asymmetries >4 cm and females with total excursion in all 3 directions <94% of
their limb length were 2.5 and 6.5 times more likely to sustain a future lower-extremity injury.
(Plisky et al. 2006; Teyhen et al., 2014).
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Functional Movement Screen (FMS)

The FMS consists of 7 movement tasks and 3 clearance screens. Movement tasks include the
deep squat, hurdle step, inline lunge, shoulder mobility, active straight-leg raise, trunk stability
push-up, and rotary stability. Participants were allowed 3 attempts for each task. Each movement
task was scored using standard composite scoring. Any task that produced pain was scored 0.
The FMS composite scores (FMSCS) could range from 0 to 21 points, and individual task scores
could range from 0 to 3 points (Cook, Burton & Hoogenboom 2006). One rater, whom had 2
years of experience using the FMS in clinical practice, scored participant performance on the
movement tasks.

Statistical Analyses

All datawere analysed using the IBM® SPSS® Statistics (Version 23.0) software. Continuous variables
were expressed as meantstandard deviation. Normality and homogeneity of variables were checked
with Kolmogorov-Simirnow test. In independent group comparisons, the Independent Samples t-
tests was used for the data of which parametric test assumptions were provided; the Mann Whitney
U test was employed for the data for which parametric test assumptions were rejected. Correlation
coefficients (Pearson or Spearman coefficient, depending on normality) were calculated in order to
determine the relationship between FMS, YBT scores and limb length. Effect size was calculated for
Spearman correlation analyzes, considering small (r=.10), medium (r=.30) and large (r=.50) effects
(Cohen, 1988). In all analyzes p <0.05 was considered statistically significant.

RESULTS

The Independent Samples t-tests showed significant differences in height, weight, body mass
index (BMI), limb length and YBT scores according to the gender (p<0.05). Table 1 shows the

Table 1. Subject characteristics for the combined group (N=123), females (n=55) and males (n=68)
and gender differences

Variable Combined Female Male P
Mean +5D Mean +5D Mean +5D

Age (y) 21.26+1.58 20.98+1.67 21.49+1.47 0.078
Height (cm) 170.91+£9.92 162.95+6.46 177.35£7.17 0.000*
Weight (kg) 66.46+13.67 56.07+7.57 74.87+11.56 0.000%
BMI** (kg/m?) 22.55+2.91 21.06+2.08 23.74+2.95 0.000*
Limb length (R) (cm) 94.17+6.83 89.84+49 97.68+6.15 0.000*
Limb length (L) (cm) 94.14+6.79 89.84+4 87 97.63+6.1 0.000*
Flexibility (")

Hamstring (R) () 66.93+13.89 66.09+15.27 67.6+£12.74 0.551
Hamstring (L) (") 67.53+17.1 66.89+17.7 68.04+16.69 0.712
Gastrocnemius (R) (*) 16.17+£2.41 16.02+2.41 16.3 £2.42 0.530
Gastrocnemius (L) (*) 16.49+2.54 16.27+2.49 16.66+2.59 0.401
Rectus femoris (R) () 56.41+5.26 55.98+4.33 56.75+6.0 0.422
Rectus femoris (L) () 56.68+7.34 56.50+5.0 56.83+8.82 0.799
Iliopsoas (R) (*) 3.20+0.98 3.30£1.03 3.13£0.94 0.325
Iliopsoas (L) (*) 3.10+0.98 3.22+1.05 3.00+0.92 0.222
FMS (points) 11.03£1.87 10 85+1.74 11.17+1.96 0.345
YBT (R) (cm) 87.04+8.53 84.97+7.29 88.71+£9.11 0.005%
YBT (L) (cm) 87.90+8.71 85.75+7.59 89.62+9.21 0.004*

*p<0.05 *BMI = Body mass index. R: Right extremity, L: Left extremity, SD: Standart Deviation
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statistics for age, physical characteristics, muscle length, FMS, and the YBT and gender differ-
ences. Subject characteristics and all performance measures except for limb lenghts, YBT and
BMI parameters were not significant difference for gender.

The analysis results showed that YBT scores was a non-parametric variable. In order to determine
whether there are statistically significant differences in the YBT scores between the gender,
Mann Whitney u test was applied. Their YBT composite scores were not significant differences
(p>0.05) (Table 2). But, female YBTPM and YBTPL normalized reach distance were significantly
lower than male (p<0.05).

However, female and male had different percentages of asymmetry; YBTANT ([female] versus
%25.45, %27.94 [male]) and YBTPM ([female] versus %47.27, %60.29 [male]), YBTPL ([female]
versus %50.91, %48.53 [male]). Total subjects had 26.83% anterior, 54.47% posteromedial, and
49.59% posterolateral YBT asymmetry.

Table 2. Mean reach distance of YBT and limb length of subjects (values expressed as Mean+SD)
and gender differences.

Combined Female Male Z p
Reach distance** (cm)
Anterior (cm) 73.89+9.12 70.32+ 7.53 76.78+ 9.33 -3.851 0.000
Posteromedial (cm) 88.17+ 12.33 80.58+9.19 04,33+ 11.09 -6.069 0.000
Posterolateral (cm) 85.53+ 14.28 78.70+ 11.04 91.06+ 14.26 -4.739 0.000
Compositeld 247.60+ 26.83 229.59+ 17.23 262.16+ 24.29 -6.641 0.000*
Limb length** (cm) 94.16% 6.81 80,84 + 488 97.65+6.12 -6.540 0.000
Normalized reach distancel (%)
Anterior (%) 78.52+ 8.34 78.31+ 7.68 78.69+ 8.88 -122 0.805
Posteromedial (%) 93.80x 12.52 §9.95% 11.53 96.91% 12.50 -3.133 0.002%
Posterolateral (%) 90.94+ 14.51 8§7.84+ 13.28 93.45 £ 15.06 -2.152 0.032*
Composite§ (%) 93.78 £ 12.02 95.50+ 11.62 92.39 £ 12.25 -1.333 0.155
Asymmetry(cm)
Anterior (cm) 3.44 £2.86 32247 3.63x3.14 -611 0.541
Posteromedial (cm) 5.59+4.61 4.79+3.85 6.24+5.07 -1.587 0.112
Posterolateral (cm) 5.14+4.12 5.33+4.22 4.98+4.07 -.505 0.614

*p&0.05 Mann Whitney u test

** Average of right and left limb in cenimeters.

® Sum of the 3 reach distances (anterior, posterolateral, posteromedial) in centimeters.
HReach distance divided bu limb length multiplied by 100.

§ Sum of the 3 normalized reach distances (anterior, posterolateral, posteromedial) divided by 3 times limb length
multiplied by 100.

Kolmogorov-Simirnow test results showed that FMS scores was parametric variable. Significant
interaction was further investigated using the Independent Samples t-test. FMSCS was 11.03+1.87
points. We found no significantly ditferences between female and male in FMSCS (p>0.05) (Table
3). But, when the scores of FMS movements are compared female FMS scores significantly lower
than male in deep squat and trunk stability push up; however, sigficantly higher than male on
shoulder mobility and straight-leg raise (p<0.05).
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Table 3. Mean FMS scores of subjects (values expressed as Mean+SD) and gender differences

Variable Combined Female Male ¢ p
(points) Mean +SD Mean +SD Mean +SD

Deep squat 1.74+0.64 1.53+0.60 1.91+0.62 -3.470 0.001*
Hurdle step 1.34£0.48 1.35+£0.50 1.34+0.48 .082 0.935
Inline lunge 1.41+0.53 1.48+0.55 1.35+0.50 1.436 0.154
Shoulder mobility 2.70+0.48 2.84+0.36 2.59+0.54 2.924 0.004*
Active straight leg raise 1.82+0.61 2.06+0.62 1.63%0.53 4.222 0.000*
Trunk Stability push up 1.41+0.69 1.02+0.23 1.74+0.77 -6.695 0.000*
Rotator stability 1.30+£0.41 1.28+0.43 1.32+0.40 -.355 0.580
Total composite scores 11.03+1.87 10.85+1.75 11.18+1.97 -8.382 0.345

*p&0.05 (Independent-sampels t-test)

Spearman correlation analysis was used to determine the relationship between muscle length
and FMS, and the YBT (Table 4). The YBT were significantly associated with muscle length
especially ankle dorsiflexion, knee flexion and knee extension. Between BMI and FMS scores
has been found negative correlation (p=0.01;r=-0.238).

Table 4. Relation of muscle length, BMI and function with Y-Balance Test normalized composite
scores and FMS composite score.

Variable Mean = SD Correlation with ~ Correlation with ~ Correlation with
EMS YBT(R) YBT(L)
Muscle length
Gastrocnemius(R) 16.17+£2.41 0.90 0.205* 0.124
Gastrocnemius(L) 16.49+2.54 0.157 0.157 0.197*
Hamstring (R) 66.93+13.89 0.201% 0.169 0.193*
Hamstring (L) 67.53z17.1 0.122 0.246** 0.271**
Iliopsoas(R) 3.20+£0.98 -0.211% -0.038 -0.037
Iliopsoas(L) 3.10+£0.98 -0.140 -0.112 -0.125
Rectus femoris (R) 56.41+5.26 -0.140 0.352%* 0.283**
Rectus femoris (L) 56.68+7.34 -0.026 0.228* 0.171
BMI (kg/m2) 22.55+291 -0.238* 0.059 0.032
EMS
Total score (0-21) 11.03£1.87 NA 0.012 0.028
Hurdle step R (0-3) 1.42+0.59 NA 0.059 0.054
Hurdle step L (0-3) 1.26%0.51 NA 0.082 0.067
In-line lunge R(0-3) 1.41+0.60 NA -0.032 -0.069
In-line lunge L (0-3) 1.40+0.58 NA 0.096 0.065
Shoulder mobility R(0-3) 2.76+0.48 NA 0.088 0.054
Shoulder mobility L(0-3) 2.63+0.60 NA 0.011 0.001
Deep squat (0-3) 1.74+0.64 NA 0.130 0.162
Active straight leg raise R(0-3) 1.80+0.66 NA -0.137 -0.121
Active straight leg raise L(0-3) 1.84+0.62 NA -0.155 -0.100
Trunk stability push (0-3) 1.41+0.69 NA 0.106 0.164
Rotary stability R(0-3) 1.35+£0.50 NA 0.047 0.058
Rotary stability L(0-3) 1.2620.46 NA -0.053 0.007
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Correlation with  Correlation with ~ Correlation with

Variable Mean + SD EMS YBT(R) YBT(L)
YBT

Anterior R (cm) 73.37+9.41 0.112 NA NA
Anterior L (cm) 74.40+9.35 0.148 NA NA
Posterior medial R(cm) 86.57+13.05 0.027 NA NA
Posterior medial L{cm) 89.79+12.46 0.024 NA NA
Posterior lateral R(cm) 86.47+14.27 0.040 NA NA
Posterior lateral L{cm) 84.59+14.96 0.046 NA NA
Composite R(cm) 87.33+8.53 0.012 NA NA
Composite L(cm) §8.18+8.42 0.028 NA NA

BMI = Body mass index. R: Right extremity, L: Left extremity

Effect size was calculated for Spearman correlation analyzes, considering small (r=.10), medium (r=.30) and large
(r=.50) effects (Cohen, 1988).

DISCUSSION

This study adds to the literature in the area by providing data examining the association between
dynamic balance, functional movement and muscle lengths in young adults 18-25 years of age.
These performance tests have been linked to musculo-skeletal injury risk in both athletic and
military settings (Teyhen et al., 2014a, 2014b). On the other hand, to the authors’ knowledge,
this is the first study to investigate relationships between these performance tests in young
adults 18-25 years of age. This study demonstrated that was a low level relationship between
dynamic balance-muscle lengths and functional movement-muscle lengths. In addition, when
these performance tests compared between male and female, females performed significantly
better than male on the shoulder mobility test and straight leg raise test but poorer than male
on the trunk stability push-up test, deep squat test and the YBT.

A review of the literature indicates that performance on the YBT varies by physical activity level,
sport, occupation, gender, and age (Teyhen et al., 2014a, Plisky et al., 2009, Plisky et al., 2006,
Teyhen et al., 2016, Gribble & Hertel, 2003). The results from the current study support the find-
ings that composite scores vary by physical activity level. Previously published research reveals
that the mean YBTCS for soccer players ranged between 97 and 101% (American adolescent:
97.8% * 6.2, high school: 98.4% + 1.1, college: 100.9% + 0.9, professional: 101.8% + 1.2), basketball
athletes scored 98-103% (females: 98.4% + 8.2, males: 103.0% =+ 8.0), and baseball players scored
95.8% + 6.1 when normalized to leg length (Butler et al., 2012; Butler, Queen, et al., 2013; Garrison
etal., 2013; Plisky etal., 2006). The normalized YBTCS reported in the current study was 93.78%
+ 12.02 ([female] versus 95.50% + 11.62, 92.39% + 12.25 [male]). The average values reported
in the current study were above the reported cutoff values demonstrating increased risk for
injury. Specifically, the YBTCS score that predicted injury risk was 94% for female high school
basketball players (Plisky et al., 2006) and 89% for collegiate football players (Lehr et al., 2013).
In our opinion, although these cutt off values are for athletes, the current study suggests that
young individuals have lower risk of injury as a result of the YBT.

Plisky et al. (2006) reported that anterior asymmetry greater than 4 cm, with the modified Star
Excursion Balance Test (SEBT), was associated with lower extremity injury in high school-age
basketball players. The current study, total subjects had 26.83% anterior YBT asymmetry.
Although protocol, administration, and population were different, the findings of this current
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investigation are similar to those previously reported by Plisky etal. (2006). In addition, research
on participants performing SEBT and YBT found decreased anterior reach for YBT (Coughlan
2012). This indicates that SEBT and YBT anterior asymmetry may be valuable in injury predic-
tion; however, the motor control strategies may be different (Coughlan 2012, Smith 2015).

The mean FMSCS reported in in the current study was 11.03+1.87 ([female versus 10.85+1.74,
11.17£1.96 [male]). Previously published research reveals that the mean FMSCS ranged between
11.8 £ 2.8 and 17.4+3.1 ([military members 15.7+2, 16.2 +2.2 (Teyhen 2014a, Teyhen 2014b),
professional male football players 17.4+3.1 (Kiesel K, Plisky PJ, Voight ML 2007), healthy adults
14.8 £2.8-15.4£2 .4 (Perry & Koehle, 2013,), older active adult 11.8 + 2.8 (Mitcell et al.2016) and
physically active individuals 15.7£0.2 (Schneiders, Davidsson, Horman & Sullivan, 2011])

Previously, Schneiders et al. (2011) established a FMSCS for a young (age: 18-40 years), ac-
tive, general population of 15.7+0.2. Perry and Koehle (2013) established 14.8 +2.8 as FMSCS
among male and 15.4+2.4 in female in the general population. Our FMSCS for young adults are
11.03+1.87. A higher level of exercise participation was associated with a higher FMSCS. This
deduction overlaps with the current study results. Because our participants did not participate
in any regular physical activity, the FMSCS were quite low compared to the literature.

We found no difference between female and male subjects in FMSCS. However, we have real-
ized a significant difference in the deep squat, trunk stability push up, shoulder mobility and
straight-leg raise between gender. Also female showed better performance in flexibility related
shoulder mobility and active straight-leg raise, while male were better at trunk stability push-up
and deep squat movements, which required more strength and stability (Table 3). Our results are
similar, Chimera et al. (2015) found no difference between female and male athletes in FMSCS;
however, female and male athletes performed differently in all movement patterns of the FMS
except for the deep squat and hurdle step. In our study, the deep squat score was better than the
male while there was no difference in the hurdle step.

In this study 95.12% of the 123 participants had a score of 14 or less which might indicate a
potentially higher risk of injury. Kiesel et al. (2007) determined that athletes who scored 14 or
less on the FMS possessed dysfunctional movement patterns that may correlate with greater
risk of injury but because of the small sample size of 41 footballers and the fact that the target
group didn’t represent a general athletic population, the authors of this study suggest that this
cutoff value should be used with caution. Unfortunately, we can not comment on this because
our study has healthy individuals, no history of injuries in the past 6 months, but their FMSCSs
were well below the cut-off value. Before setting a clear cut-off value, further studies can be done
on different athletic populations, occupational groups and young adults. Future research should
also target specific age groups.

In the current study, the gastrocnemius muscle length was measured using active dorsiflexion,
rather than passive ankle dorsiflexion applied by the researcher. This method was chosen to
eliminate researcher bias and standardize measurements (Corkery et al. 2007). In similar stud-
ies, no studies were performed on hamstring, iliopsoas and rectus femoris muscle lengths in
addition to dorsiflexion. We have reached only one study investigating the these measurements.
Overmoyer & RF (2015) found that bilateral average hip flexion was 62+11°, knee angle for
hamstring (28.3°) and Iliopsoas muscle length (2.3°). Our rectus femoris lengths (56+6°) were
lower that findings the hamstring mean value (67°) was quite higher, but the iliopsoas mean value
(3.1°) was similar. The reason for this difference; may be that the flexibility varies with gender,
age group and physical activity status.
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There are very few studies in the literature investigating the relationship between muscle length,
YBT and FMS. Teyhen et al. (2014a) found that healthy soldiers who performed better on the
YBT demonstrated superior performance on the FMS in-line lunge test, greater mobility of the
shoulder and upper thoracic spine on the FMS shoulder/upper trunk mobility test, fewer hops to
complete the 6-m hop test, and greater ankle dorsiflexion range of motion (Teyhen et al. 2014a).
In another study by Teyhen et al.(2016) FMS, YBT and ankle dorsiflexion relationships were
significant but poorly correlated. In contrast to this works the results of the Lockie et al.’s (2015)
study generally showed that there were no relationships between the FMS and the modified Star
Excursion Balance Test(mSEBT) in team sport athletes. They found that only four correlations
between the mSEBT and FMS tests were significant, and two of these significant relationships
suggested that a poorer score in the screen (the trunk-stability push-up) related to a further
anteromedial excursion (Kiesel, Plisky &Voight, 2007). But the samples of these studies were
different from ours. In our study, Y BT were significantly associated with muscle length especially
ankle dorsiflexion, knee flexion and knee extension.

We think that the results of our study will provide some clinic benefits. Firstly, understand-
ing the relationship between YBT, FMS, and muscle length in young adults may help in the
design of neuromuscular training programs to prevent increased injuries by participation in
sports and physical activity. In addition, the availability of reference values allows comparison
with young adults and sports people. Many functional activities in daily life and sport require
the trunk stabilizers to transfer force asymmetrically from the lower extremities to the upper
extremities and vice versa. Poor performance during rotary stability and trunk stability push-up
test movements can be attributed to poor stability of the trunk (core) stabilizers and kinetic
energy will be dispersed (lost), leading to poor performance and increased potential for injury
(Cornell, Gnacinski, Zamzow, Mims & Ebersole, 2016). For protection from injury and optimal
performance, push ups and rotary stability tests should also be emphasized and the corrective
exercises of these movements can be added to the exercise programs.

The primary limitation of the current study was limited external validity due to the specific
population examined. The current study only assessed young adults 18-25 years of age and future
researchers should determine if similar results exist in ifferent age groups. This limitation is
lessened because of the need for baseline data specific to young adults. A second limitation to
external validity was the small sample size. Another limitation is a lack of injury history on the
subjects included in the study.

In conclusion

The results of this study provide normative YBT composite scores for healthy young adult. The
descriptive information provided may serve as a guide for clinicians working with young popula-
tion for both screening and rehabilitation. Additionally, the current study provide insight into
the low relationship between specific measures of muscle length tests of dynamic balance using
the YBT and functional movement using the FMS. Future research is recommended to further
refine and validate the FMSTM as a screening tool that can be used in different ages group healthy
population and activity level.
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A COMPARISON OF DIFFERENT QUADRICEPS
FEMORIS ISOMETRIC STRENGTHENING METHODS IN
HEALTHY YOUNG WOMEN

ORIGINAL ARTICLE

ABSTRACT

Purpose: This study was planned to compare the effectiveness of high voltage pulsed galvanic
(HVPG) stimulation, Russian current and isometric exercise on quadriceps femoris (QF) isometric
muscle strength in healthy young women.

Metheds: Forty-six healthy young women were included in the study. Before and after the training,
the dominant side QF isometric muscle strength of participants was assessed with the isokinetic
dynamometer. The peak torque and average torques of the participants were recorded after
the test. The training was planned as HVPG current group (n=16), Russian current group (n=15)
and isometric strengthening group (n=15). All treatments were performed under physiotherapist
supervision for a total of 15 sessions for three days a week for five weeks.

Results: The quadriceps isometric muscle strength was significantly increased in all groups in
terms of peak torque and average torque values after training compared to pre-training values
(p<0.05). No statistical difference was found between the groups when the peak torque and
average torque delta values were compared (p>0.05).

Conclusion: The highest rate of change belongs to the HVPG group in terms of increasing the QF
isometric muscle strength. Therefore, we recommend using it in clinical practice.

Key Words: Exercise; Torque; Quadriceps Femoris; Electrical Stimulation.

SAGLIKLI GENC KADINLARDA FARKLI QU.ADRiSEPS
FEMORIS IZOMETRIK KUVVETLENDIRME
YONTEMLERININ KARSILASTIRILMASI

ARASTIRMA MAKALESI

oz

Amag: Bu calisma saglkli genc kadinlarda yiksek voltajli galvanik stimilasyon, Rus akimi ve
izometrik egzersizin quadriseps femoris (QF) izometrik kas kuwveti Gizerine etkinligini karsilastirmak
amaciyla planlandi.

Ydntem: Kirkalt saghkl genc kadin calismaya dahil edildi. Egitimden 6nce ve sonra, katilimcilarin
dominant taraf QF izometrik kas kuvveti izokinetik dinamometre ile degerlendirildi. Katilimailarin
zirve tork ve ortalama tork degerleri test sonrasi kaydedildi. Egitim YVGS akim grubu (n=16), Rus
akim grubu (n=15) ve izometrik kuvvetlendirme grubu (n=15) olarak planlandi. Tum uygulamalar
haftada ti¢ giin bes hafta boyunca toplamda 15 seans fizyoterapist gozetimi altinda gerceklestirildi.

Sonuclar: QF izometrik kas kuvveti, antrenman oncesi degerlere gore antrenman sonrasi zirve
tork ve ortalama tork degerleri bakimindan tum gruplarda anlaml olarak artti (p<0,05). Zirve
tork ve ortalama tork degerleri karsilastinldiginda gruplar arasinda herhangi bir istatistiksel fark
bulunmad (p>0,05).

Tartigsma: QF izometrik kas kuvvetini arttirma acisindan en yiksek degisim orami YVGS grubuna
aittir, bu nedenle klinik uygulamada tercih edilmesini onermekteyiz.

Anahtar Kelimeler: Egzersiz; Kuvvet; Quadriseps Femoris; Elektrik Stimulasyonu.
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INTRODUCTION

Neuromuscular electrical stimulation (NMES) is a
non-invasive treatment modality that stimulates
motor neurons with low-amplitude electrical
currents to induce voluntary muscle contractions
(1,2). Healthy muscle strength can be improved
by active exercise against resistance or by NMES.
There are many articles in the literature about
increasing muscle strength, whether exercise is
more effective than electrical muscle stimulation
or electrical muscle stimulation than exercise and
no clear consensus has been reached on which is
more effective (3-6). In many studies, electrical
stimulation was applied either alone or combined
with exercise to improve quadriceps femoris (QF)
muscle strength of healthy subjects (7-11).

Faradic current, Russian current, and high voltage
pulsed galvanic (HVPQ) currents are frequently
used clinically to strengthen the healthy muscle
by electric stimulation. If the frequency of the
current is high enough, tetanic muscle contraction
can be obtained, the same as in maximal voluntary
contraction by stimulation (12). According to a
study by Kots, high-intensity currents have been
claimed to provide 10-30% more contractions than
voluntary muscle contractions. Faradic current is
not preferred in our study because of the length
of the transition period (1000 ps) and the short
number of pulses (1-60 pulses). In this study, the
Russian current and another high-intensity current,
HVPG current, were selected from the high-intensity
currents as Kots proposed, in order to strengthen
the healthy muscle (13).

Russian currents are a high-frequency current of
2500 Hz and reduce the resistance of the skin,
and it would penetrate deeper and reach deeper
motor nerves. Kots has stated that in professional
athletes, Russian current practice can increase the
maximal voluntary contraction of the muscle by
40%. This technique provides maximum strength
gain without fatigue due to long rest period (13).

The HVPG current is a new form of neuromuscular
electrical stimulation. This current began to be
widely used in the 1970s (14). It has been shown
that whenthe voltage isincreased and the transition
period of the electric current is reduced, deeper
tissues can be excited without undergoing damage
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(15). In the case of HVPG current applications,
there is less tissue resistance or reaction capacity
than low voltage applications. This feature is the
theoretical explanation for that HVPG is more
effective and can be better tolerated. The most
significant advantage of the HVPG current is that
it has a higher electrical motion gain than other
methods. Due to low impedance, it penetrates
the skin more quickly and depolarizes the nerve
fibers and provides continuity of tissue healing
(16,17). When compared to other neuromuscular
stimulators, the intermittent high-voltage current
has the advantage of high electrical mobility, which
is the voltage. Its low impedance enables for more
quick penetration to skin and better toleration.
Because of the high voltage, skin resistance
reduces spontaneously (11).

Isometric or static strength training is exercises
performed without joint movement and changing
muscle length during muscle contraction. Strength
increase depends on the amount and duration
of contraction, the intensity of contraction, the
intensity of training, and the joint angle (18,19).
Isometric training can increase strength in specific
muscle or muscle groups. In addition to gains in
muscle strength, isometric exercises can also lead
to an increase in muscle mass and improvements
in bone strength (20). It has been reported that the
contraction should be continued for 3-10 seconds
in order to increase the strength (19,21).

When we review the literature, we see that NMES
and different exercise programs are widely used
to strengthen QF muscles in healthy individuals.
However, these studies differ from our study.
Baskan et al. applied isometric exercise training
and Russian flow to strengthen the QF muscle and
assessed the strength increase as a concentric
force in the isokinetic system while Silva et al. has
performed isometric and eccentric force evaluation
in isokinetic system after eccentric training with
NMES and NMES alone (7,8). Romero et al. found
that isometric muscle strength increased by 31% in
the isokinetic system after electrical stimulation in
healthy subjects (22). However, we did not find any
study evaluating the isometric strength increase
of the QF muscle with the isokinetic system



by applying two different NMES and isometric
exercise methods. For this reason, we used methods
of Russian current, HVPG current, and isometric
exercise to increase QF muscle strength in healthy
women and evaluated isometric force using the
isokinetic system.

METHODS
Subjects

Forty-six healthy women (age=21.02:1.27 years)
were included in the study between 18-30 years
of age. Participants' QF isometric muscle strength
(torque measurements) was assessed twice before
and after training using the Isokinetic Dynamometer
(Humac Norm Testing Rehabilitation system, CSMI
Medical Solutions, USA). The controlled clinical
trial with three intervention groups was conducted
according to the standards of the Declaration of
Helsinki (Figure 1). The training was performed on
the dominant side QF muscle. The training was
planned as HVPG current for the first group (n=16),
as Russian current for the second group (n=15)
and as isometric strengthening for the third group
(n=15). HVPG current was applied for 20 minutes.
Russian current was applied for 10 minutes for
the second group. The strengthening exercises
in the third group were applied as 10 maximal
contractions of 10 seconds and 10 seconds between
each contraction. Both exercise and stimulation
applications were performed after the body and
knee were positioned and stabilized at 75° flexion
and 60° flexion angle, respectively. All treatments
were performed under physiotherapist supervision
for a total of 15 sessions for three days a week for
five weeks. Demographic data are given in Table 1.

Inclusion criteria for the study were a willingness
to participate in the study, not having knee
complaints such as pain, lockout, morning arrest,
swelling, difficulty in walking, not having any
orthopedic or neurological disability. Exclusion
criteria were exercising regularly for the last six
months, presence of cardiovascular, pulmonary,
orthopedic, and neurological problems which may
prevent exercise. The criteria for dismissing from
the study were unable to complete the assessment,
having any disease status in the evaluation and
training process, starting to do sport regularly
during the training period, having incomplete data,
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and unable to participate in 75% of the training.

The ethical approval of the study was taken at the
Ethics Committee of Non-Interventional Clinical
Researches of Pamukkale University (Approval
Date: 06.06.2017 and Approval Number: 2017-8).
All participants were informed verbally, and an
informed consent form was signed.

Procedures

Muscle  Strength, Isokinetic

Measurement

Strength

The dominant side QF isometric muscle strength
(torque measurements) of the participants was
assessed with the Isokinetic Dynamometer (Humac
Norm Testing Rehabilitation System, CSMI Medical
Solutions, USA). Before the test, participants were
subjected to a standard warm-up of 5 minutes,
and evaluations were carried out using a standard
seat. The back of the seat was angled 105°
backward to provide 75° flexion at the body. The
knee was positioned at an angle of 60° and was
fixed with bands around the body, waist, hip, and
ankle. Participants had no previous experience with
isokinetic dynamometer testing. Therefore, it was
started with a trial whose protocols were the same
with QF isometric muscle strength measurement
protocols. Then, participants' QF isometric muscle
strength was measured by three 10-second
maximal isometric contractions. Rest periods of
3 seconds between each contraction were given.
Each participant held the sides of the seat with
both hands during the test. Verbal encouragement
was made throughout the whole test to obtain
maximum strength from the participants. The peak
torque and average torques of the participants
were recorded after the test.

High Voltage Pulsed Galvanic Current

The HVPG was applied by using Endomed 982
(Enraf Nonius Sonic Unit, the Netherlands). The
instrument was automatically set to a pulse rate
of 100 ps while the pulse frequency was set to 60
pulses/s. In order to avoid fatigue, the intermittent
form of the current was selected, and the transition
time/rest time was set to 4 s impulse/12 s. The
total output voltage of the device ranged from O to
500 volts, and the current intensity was increased
until the sensible contraction of the applied muscle
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was achieved without causing too much sense of
discomfort. Stimulation was performed after the
body and knee were positioned and stabilized at
75° flexion and 60° flexion angle, respectively. One
of the 6x8 cm carbonated electrodes was placed in
the distal portion of vastus medialis muscle, while
the other one was placed in the proximal portion
of the vastus lateralis muscle. This placement was
intended to stimulate a large proportion of the
muscle fibers of the QF muscle (23). The HVPG was
applied for a total of 20 minutes. The amplitude
was increased until a contraction can be seen
without any discomfort to the patient (24).

Russian Current

In the treatment with the Russian current, a
protocol developed by Kots, also known in the
literature as "Russian Technique,” was used. In
the treatment with the Russian movement, a
protocol developed by Kots, also known as "Russian
Technique,” was used in the literature. There were
10 muscle contractions per treatment session
in this protocol. Each contraction lasted for 10
seconds, and resting time of 50 seconds was given
for the next contraction (transition: rest ratio was
1/5) (13). Russian current Endomed 982 (Enraf
Nonius Sonic Unit, the Netherlands) was applied
using a model device at a frequency of 2500 Hz
with a transition time of 400 ps. The position of the
participants in the application and the placement
of the electrodes were the same as the other
application. The current intensity was increased
until tetanic muscle contraction was obtained.

Isometric Exercise

Isometric exercises can be performed without
the need for equipment. Compared to concentric
contraction, the force that is released during
maximum isometric contraction is greater than the

Table 1: Subject Characteristics.

force that occurs during the maximum concentric
contraction. The most crucial advantage of
isometric exercises is that the angle of articulated
joint gains strength in the range of £10° (25).

Thebodyandknee of the participantsintheisometric
exercise group were positioned and stabilized at
75° flexion and 60° flexion angle, respectively as
in the stimulation groups. Participants were asked
to do 10 repetitions as 10 seconds of maximum
voluntary contractions and 10 seconds of rest (11).
Moreover, participants were performed isometric
contractions by pushing against the other leg with
maximum effort in the supine position.

Statistical Analysis

It was estimated that when 42 subjects were
included in the study because of the power analysis
performed (14 subjects in each group), 95%
confidence and 90% power would be obtained. The
data were analyzed using SPSS (SPSS Statistics
for Windows, version 21.0 (SPSS Inc., Chicago, IL.
, USA) program. The Shapiro Wilk test was used
to test whether the data was appropriate for
normal distribution. Continuous variables were
given as meanzstandard deviation, and categorical
variables were given as number and percentage.
Wilcoxon test was used for the data obtained at
baseline and the end of the fifth week, and the
Kruskal Wallis test was used to compare delta
values. Significance level was accepted as p<0.05
in statistical test results.

RESULTS

The study included 46 young women with a mean
age of 21.02£1.27 years, which was planned to
compare the efficacy of HVPG, Russian currents,
and exercise on quadriceps muscle strength
enhancement in healthy women. However, 32
women completed the protocol (Figure 1). No

HVPG Russian Current Isometric Exercise
Variables M(:::;S)D M(::r::s)n M(::r::s)n i
Age (Years) 20.63+1.68 21.09:0.94 21.20+1.13 0.074
Weight (kg) 59.18+12.15 56.45+8.39 58.10+9.67 0.776
Height (m) 1.64+0.59 1.63+0.51 1.61:0.69 0.603
BMI (kg/m?) 21.82:4.09 20.99:2.60 2231365 0.845

HVPG: High Voltage Pulsed Galvanic, BMI: Body Mass Index.
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Table 2: Intragroup Analysis for Pre-Post Quadriceps Isometric Muscle Strength.

HVPG Russian Current Isometric Exercise
Variables (n=11) (n=11) (n=10)
Pre-Training Post-Training =] Pre-Training Post-Training P Pre-Training Post-Training P
":'z?:ue 157.00+2513 172.18:27.41 | 0.013* | 14763+3021 157.18:29.79 | 0.029* | 156.60:26.90 164.10:2838 | 0.014*
Average . . .
Torques 13854+2830 154812792 0.007 13054+2945 141.45+£30.72 | 0.006 137.50+26.00 14890+2822 | 0.007

*p<0.05. Wilcoxon Signed Rank Test. HVPG: High Voltage Pulsed Galvanic.

injuries were reported related to training. The
participation rate in the treatment sessions
was 95%. There was no statistically significant
difference between the demographic data of the
groups (p>0.05) (Table 1).

Results of comparison of post-training and delta
values of groups

The quadriceps isometric muscle strength was
significantly increased in all groups in terms of peak
torque and average torque values after training
compared to pre-training values (p<0.05) (Table
2). When comparing the peak torque and average
torque delta values, it was found that there was
no statistical difference between the groups in
terms of peak torque (p=0.691) and average torque
(p=0.901) delta values. The highest increase was
found in the HVPG stimulation group (Table 3).

DISCUSSION

We found that three different methods were
effective in increasing isometric muscle strength,
but not superior to each other, in the result of this
study evaluated by isokinetic method on isometric
QF muscle strength of three different methods,
HVPG, Russian currents and isometric exercise in
healthy women participants.

In the literature, electrical stimulation in healthy
individuals provided an increase in muscle strength
(7-10,26-30). It has been determined that type
Il muscle fiber is selectively increased following

muscle stimulation by electrical stimulation. Type
Il muscle fibers have more specialized resistance
than type | muscle fibers, and selective increase
in type Il muscle fiber increases general muscle
strength. In addition, a high amount of activity can
be loaded into the muscles by activating large-scale
motor units during muscle activation with electrical
stimulation (31). Isometric exercise increase the
motor unit synchronization 5%. Therefore, a higher
power increase can be provided by increasing
muscle potency (32).

Strength  training can cause additional
complications such as muscle spasms, fatigue and
delayed muscle pain. It has been reported in the
literature that 10 applications may be performed 2
or 3 times a week to reduce possible side effects
(21). It has also been reported that in a study
examining the effect of the frequency of exercise
on muscle strength increase, three times a week,
electrical stimulation was caused a significant
increase (33). We planned our treatment to reduce
these side effects to be three days a week with 10
repetitions.

When the efficiency of electrical stimulation to
muscular functions is examined, the characteristic
of the current is an important criterion. When the
effect of the biophysical current and the Russian
current applied on QF muscle on knee extension
torque was compared, it has been found that they
created similar effects (34). In another study,
Currier et al. (1983) performed 15 sessions of

Table 3: Intragroup Analysis for Maximum Torque and Average Torque Change Values.

HVPG Russian Current Isometric Exercise
Variables (n=11) (n=11) (n=10) p
A% A% A%
Peak Torque -10.14+11.54 -7.11+9.22 -4.00+4.85 0.691
Average -13.25:17.58 -8.99:9.77 -8.46:6.10 0.901
Torques

Kruskal- Wallis Test. HVPG: High Voltage Pulsed, Galvanic A%: Percentage Change.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2020; 31(1) 25



A comparison of Different Quadriceps Femoris Isometric Strengthening Methods in Healthy Young Women
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!
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|

|
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l
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Week 1=(10 secx10) x 3
Week 2=(10 secx10) x 3
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Week 4=(10 secx10) x 3
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h 4
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(n=2) (no regular
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last evaluation)

(n=2) (no participation last
evaluation)

(n=2) (no participation
last evaluation)

'

¢ }

Post-training evaluation

(n=11)

Post-training evaluation

(n=11) (n=10)

Post-training evaluation

Figure 1: Flowchart of the Study. HVPG: High Voltage Pulsed Galvanic.

three sessions per week for five weeks in total to
investigate the effects of electrical stimulation
and isometric exercise on QF muscle of healthy
individuals. The increase in strength was found in
each training groups after the training. However,
groups did not have any advantage over each other
(3). The effectiveness of strength training on QF
muscle with electrical stimulation and voluntary
muscle contraction in Mayo Clinic Biomechanical
laboratory, and the results were reported to be
similar (10).

Taspinar et al. emphasized that electrical
stimulation alone is not enough to increase muscle
strength and that training programs involving
voluntary muscle activation should be included in
the rehabilitation program while there are studies
in the literature reporting that electrical stimulation
and exercise practices have similar effects (9).

r
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In studies that the evaluations were performed
with the isokinetic system, Bircan et al. applied
strength training on QF muscle strength with
interferential current and low frequency biphasic
symmetrical current and have reported after four
weeks of training that there was an increase in
strength in both groups but no difference between
the groups (35). Unlike our study, low and medium
frequency currents were used in this study, and the
change in isotonic muscle strength was evaluated
with the isokinetic system. Baskan et al. obtained
progression in terms of muscular strength,
performance and isotonic muscle strength in the
isokinetic system in both groups after Russian
current and maximal voluntary isometric exercise
on healthy QF muscle and have reported that both
applications had no superiority to each other (7).
The stimulation and exercise method used in this



study is similar to ours; however, despite isometric
training was given in order to increase strength,
it was seen that isotonic strength in the isokinetic
system was evaluated. In addition, in a recent
study in the literature, eccentric training with and
without NMES has been applied to improve the
healthy QF muscle and isometric and eccentric
strength increases in the isokinetic system have
been evaluated (9). In our study, we evaluated
the effect of 5-week isometric exercise and two
different neuromuscular electrical stimulation
applications on isometric force with the isokinetic
system. Electrical stimulation may increase the
isometric strength at different levels (4,36).

In the literature, it is seen that NMES and exercise
applications are used to increase the strength in
healthy QF, and the results created by NMES and
exercise were similar. Our results are also parallel
to this similarity.

We believe that the individual's current situation
and needs are essential in deciding between the
choice of NMES or exercise. For example, we
believe that the use of NMES may be the reason for
preference in preserving the functional state of the
muscles in some cases such as surgical or traumatic
conditions that require the immobilization process,
in young children and older adults who are difficult
to communicate, cannot properly concentrate on
exercise. lsometric exercise has some advantages
such as not requiring equipment, providing an
increase in strength without adding the burden on
joints in the early period after the injury, prevention
of atrophy in long immobilization situations,
especially in elderly individuals.

In the literature, it seems appropriate to use the
HVPG current among the other currents to increase
muscle strength due to the fact that it creates
less variation compared to other currents on the
biophysical properties of the skin such as skin
temperature and elasticity (11). In our study, we did
not obtain superiority between the two currents we
used, Russian and HVPG. However, HVPG group has
the highest rate of change in QF isometric muscle
strength increase. Therefore; we recommend using
it in clinical practice. The fact that our applications
were made for five weeks, and the number of
repeats in isometric exercise may be a limitation

Basaka Calik B, Giir Kabul E, Biike M, Unver F, Altug F.

to show which groups are superior. We believe that
it is necessary to plan studies with more sessions
to determine the superiority of the applications
relative to each other.

We determined the isometric strength increase
in healthy QF by both HVPG and Russian current
applications and isometric exercise method as a
result of our study, and we see that these three
applications have similar effects in terms of
isometric muscle strength. Increased isometric
muscle strength is an important parameter to
maintain joint stability and to maintain muscle
strength during injuries or early postoperative
period and should be included in training and
assessment methods..
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Background: Smartphones are thought to have many negative effects on interpersonal relationships,
physical-mental health, and general functionality as well as bring many conveniences to our daily lives.
This study aimed to determine the effect of smartphone addiction on physical activity level in sports
science undergraduates. Secondly, comparing the physical activity level in students by gender was aimed.
Method: A total of 300 (134 female, 166 male) healthy university students were included in this study.
The mean age of the subjects was 21.36 + 2.33 years. The universe of the study consisted of volunteer
students (Coaching Education, Physical Education and Sports Teaching, Sports Management, Recreation
Departments) at the Faculty of Sport Sciences. Participants’ demographic information was obtained and
their physical activity levels were questioned with International Physical Activity Questionnaires (IPAQ)
and smartphone addictions with the Smartphone Addiction Scale- Short Version (SAS-SV). The signifi-
cance level was accepted as p < .05 in statistical evaluations.
Results: According to IPAQ scores, physical activity levels of the participants were as follows; 65.3% were
adequate, 32.7% low and 2% inactive. One-hundred and twenty-six participants (42%) were smartphone
addicts according to the SAS-SV results. When the departments were examined within themselves, it
was found that IPAQ and SAS-SV scores were negatively correlated for Physical Education and Sports
Teaching (r = - 0.262; p = .021) and Sports management (r = - 0.295; p = .01).
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1. Introduction

Smartphones, which have become indispensable in our daily
lives, can cause addiction as well as many benefits. It has been re-
ported that smartphones can have negative effects on people
physiologically, psychologically, and socially besides internet ac-
cess, social media, and messaging opportunities (Kim et al., 2019).
As the time spent with the phone increases, harmful/disturbing
behaviors also accompany. As a result of excessive phone use,
problems such as relationship problems and work violations may
also occur, as well as mental health problems such as self-control,
anxiety, depression, dysfunctional impulses, and impaired sleep
quality. (Rho et al. 2019; Billieux et al., 2015; Kawyannejad et al.,
2019).
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Research suggests a regular physical activity for physical, social,
and mental health (Janssen and LeBlanc 2010; Grosclaude and
Ziltener 2010). Studies carried out on university students in the
literature evaluated the relationship between physical activity level
and academic achievement (Chung et al, 2018), burnout
(Macilwrait et al., 2018), sleep quality (Gangwar et al., 2018), quality
of life (Krzepota et al., 2015), and obesity (Ocampo-Mascaro et al.,
2015). When the studies in the last 5 years were scanned, 2
studies investigated the relationship between physical activity and
smartphone addiction were found (Pereira et al., 2020; Venkatesh
et al, 2019). A study conducted with the adolescent population
found that students physically inactive are prone to problematic
smartphone use (Pereira et al., 2020). Another study found that low
level of physical activity is associated with smartphone addiction in
dental students. However, the level of physical activity was deter-
mined by asking a single question in this study (Venkatesh et al.,
2019). But in healthy individuals, there is no comprehensive
study has examined the effect of smartphone addiction on physical
activity level.
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The aim of this study is to determine the effect of smartphone
addiction on physical activity level in sports science un-
dergraduates. Another aim of the study was to compare the phys-
ical activity level in students by gender. Thus, the relationship
between smartphone addiction and physical activity level would be
interpreted objectively.

2. Methods

Ethical approval was obtained from Pamukkale University
Medical Ethics Committee with the decision number 60116787-
020/1323. The study was conducted in accordance with ethical
standards and all procedures were approved by the participants in
accordance with the Helsinki Declaration before the study started.
Our study was recorded at the clinicaltrials.gov of “U.S. National
Library of Medicine” with the number “NCT04299074". All partic-
ipants gave their written informed consent. Our study was carried
out at Pamukkale University, Denizli, Turkey.

3. Participants

The sample size was calculated with G*Power 3.1.9.7 software
(Heinrich-Heine-Universitat Diisseldorf, Diisseldorf, Germany). On
the basis of the results of power analysis, it was calculated that 90%
power would be obtained with 95% confidence when 270 partici-
pants were included in the study. Considering the reasons such as
the participants not responding or giving incomplete information, a
sample of 320 participants was included in the study at the
beginning. Being 18 years or older, being a student at the Faculty of
Sport Sciences, and participating in the study voluntarily are in-
clusion criteria. Presence of a known health problem, incomplete
answers to demographic data/questionnaires and refusing to
participate in the study were determined as exclusion criteria.

Data of 300 participants were analyzed at the end of the study
due to absent information. A total of 300 (134 female, 166 male)
healthy university students were included in this study.

The study consisted of volunteer students (Coaching Education,
Physical Education and Sports Teaching, Sports Management, Rec-
reation departments) at the Faculty of Sports Sciences. De-
mographic information of participants was taken and physical
activity levels were questioned with the International Physical
Activity Questionnaires (IPAQ) and smartphone addictions with the
Short Form of the Smartphone Addiction Questionnaire (SAS-SV).

3.1. International Physical Activity Questionnaires (IPAQ)

One of the most common scales used in the assessment of
physical activity is IPAQ. This questionnaire was developed by Craig
et al. (2003). The reliability and validity of this scale was conducted
inTurkey (Saglam et al., 2010). In the evaluation of activities, a score
is obtained as “MET minutes/week” by multiplying the minutes,
days, and activity-specific MET values. Activity-specific MET values
are 3.3 METs for walking, 4 METs for moderate-intensity physical
activity, and 8 METs for vigorous-intensity physical activity. The
total MET minutes/week score is calculated by summing MET mi-
nutes/week values obtained from 3 different physical activity levels
(walking, moderate, and vigorous physical activities) (Saglam et al.,
2010). According to the Total MET minutes/week value obtained,
the classification specified is defined by Craig et al. (2003) as fol-
lows; physically inactive (<600 MET minutes/week), low level of
physical activity (600—3000 MET minutes/week), and the adequate
level of physical activity (beneficial to health) (>3000 MET mi-
nutes/week).
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3.2. Smartphone addiction scale- short version (SAS-SV)

The scale consists of 10 items was developed by Kwon et al.
(2013). It is evaluated with a six-point Likert rating. The total
scores of the scale ranged from 10 to 60. As the score increases, the
risk for addiction increases. In the Korean sample, the cut-off score
was 31 for male and 33 for female. However, there is no cut-off
score for this scale for the Turkish sample. In the study conducted
by Noyan et al. the Turkish version of SAS-SV was reported to be a
reliable test with high internal consistency. In addition, Noyan et al.
demonstrated that the SAS-SV questionnaire was valid and appli-
cable for university students (Noyan et al., 2015).

4. Statistical analysis

SPSS for Windows (ver. 23.0; SPSS Inc., Chicago, IL, USA) was
used for statistical analysis. Continuous variables are given as
mean + standard deviation and categorical variables are given as
numbers and percentages. The Chi-Square test was used to
compare categorical variables. The conformity of the data for
normal distribution was determined using the Kolmogorov-
Smirnov  test. In the comparisons between  groups,
Mann—Whitney U test was used because the parametric test as-
sumptions were not provided. Spearman correlation analysis was
used for data that did not show normal distribution in the rela-
tionship between variables. The p-value of less than 0.05 was
considered to indicate statistical significance.

5. Results

The study included 300 healthy (134 female, 166 male) univer-
sity students aged between 18 and 29 years (21.36 + 2.33 years; BMI
22.23 + 2.7 kg/m?). The total physical activity score of the partici-
pants was 4657.28 + 3409.11 MET minutes/week. Also, 126 (42%) of
the participants had smartphone addiction. Demographic charac-
teristics of the participants are given in Table 1. Smartphone
addiction was found to be higher in female (p = .003). It was
determined that MET scores of 65.3% (196 people) of the partici-
pants were 3000 and above. Physical activity scores obtained from
IPAQ are given in Table 2. There was no statistically significant
difference in physical activity scores between addiction and normal
groups (p > .05) (Table 2). The distribution of physical activity
scores obtained from IPAQ by gender is given in Table 3. For
vigorous activities, male had higher MET scores than female
(p=.001).

The IPAQ scores of the participants were as follows according to
the departments; Physical Education and Sport Teaching
(4257.86 + 2585.71 MET minutes/week) Coaching Education
(5060.64 + 4250.29 MET minutes/week), Sport Management
(453267 + 3079.67 MET minutes/week), and Recreation
(4792.10 + 3532.59 MET minutes/week). When the departments
were examined within themselves, a negative correlation was
found between IPAQ and SAS-SV scores for Physical Education and
Sports Teaching and Sports Management departments (Table 4).

6. Discussion

In our study, the effect of smartphone addiction on physical
activity level in sports science undergraduates was investigated. In
addition, physical activity level was compared according to gender.
The study results revealed that there was no significant difference
in the comparison between smartphone addiction group and
normal group. 126 participants (42%) had smartphone addiction.
When smartphone addiction was examined by gender, it was seen
that female had more smartphone addiction. Also, departments
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Table 1
Demographic characteristics of the participants (n = 300).
Total (n = 300) n (%) Addiction group (n = 126) n (%) Normal group (n = 174) n (%) p
Sex 003
Male 166 (55.33) 57(45.2) 109 (62.6)
Female 134 (44.67) 69 (54.8) 65 (37.4)
Department 699
Physical Education and Sport Teaching 77 (25.7) 32(41.6) 45 (58.4)
Coaching Education 76 (25.3) 35(46.1) 41 (53.9)
Sport Management 76 (25.3) 28(36.8) 48 (63.2)
Recreation 71(23.7) 31(43.7) 40 (56.3)
Socio-economic status .882
High 71(23.7) 28(39.4) 43 (60.6)
Middle 168 (56) 72(42.9) 96 (57.1)
Low 61(20.3) 26(42.6) 35(57.4)
Smoking 741
Yes 96 (32) 39 (40.6) 57 (59.4)
No 204 (68) 87 (42.6) 117 (57.4)
Alcohol 241
Yes 96 (32) 45 (46.9) 51(53.1)
No 204 (68) 81(39.7) 123 (60.3)
Physical activity level 376
<600 MET minutes/week 6(2) 1(16.7) 5(87.3)
600-3000 MET minutes/week 98 (32.7) 45 (44.9) 54 (55.1)
>3000 MET minutes/week 196 (65.3) 81 (41.3) 115 (58.7)
p: Chi-Square test; *: statistically significant results.
Table 2
Comparison of physical activity levels of smartphone addiction group and normal group.
Addiction group (X£SD) Normal group (X+SD) P
Walking MET minutes/week 1755.96 + 1882.13 1655.67 + 1550.79 625
Moderate MET minutes/week 85949 + 1172.02 726.16 + 875.5 282
Vigorous MET minutes/week 2249.52 + 2371.36 2125.05 + 2346.59 653
Total MET minutes/week 4864.98 + 3797.36 4506.88 + 3100.55 386

X£SD: Mean  stardard deviation; p: Mann-Whitney U Test; Total MET minutes/week: sum of walking, moderate, and vigorous MET minutes/week.

Table 3
Comparison of physical activity levels of genders.
Female (X+SD) Male (X+SD) P
Walking MET minutes/week  1791.08 + 17654  1633.85 + 1647.96 437
Moderate MET minutes/week 89127 + 104693 707.37 + 981.58 127
Vigorous MET minutes/week 1655.08 + 1976.73 253528 + 252422 .001*
Total MET minutes/week 4337.44 +3352.73 4876.5 + 34394 177

X+SD: Mean =+ stardard deviation; p: Mann-Whitney U Test; *: statistically signif-
icant results; Total MET minutes/week: sum of walking, moderate, and vigorous
MET minutes/week.

Table 4
The relationship between physical activity levels and smartphone addiction of the
participants by the departments.

Physical Education and Coaching Sport Recreation
Sport Teaching Education Management

r -.262 .202 -.295 165

p  021* .08 01+ 169

p: Spearman correlation analyses; r: Correlation coefficient; *: statistically signifi-
cant correlations.

were examined within groups, and there was a negative correlation
between IPAQ and SAS-SV scores for Physical Education and Sports
Teaching and Sports Management departments.

When the previous studies were examined, it is observed that
the percentage value of smartphone addiction has changed in
studies conducted in similar age groups. 71.96% and 48% of the
participants were addicted to smartphone in Venkatesh et al. and
Aljamaa et al.'s studies, respectively (Venkatesh et al., 2019,
Aljomaa et al., 2016). In our study, the percentage of smartphone
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addiction was found to be 42%. Also, smartphone addiction in fe-
male (54.8%) was higher than in male in our study. Similarly, in the
previous studies, telephone addiction was found to be higher in
female students (Albursan et al., 2019; Kim et al., 2019; Tateno et al.,
2019; Beranuy et al., 2009). The higher rate of smartphone addic-
tion among female may be due to the higher interest of them in
social media platforms and messaging programs. Examining the
effect of social media platforms usage on smartphone addiction
may contribute to the literature.

The American College of Sports Medicine recommends that
adults should exercise at least 30 min of moderate-intensity activity
per week (Martin et al., 2000). In previous studies, the selection of
non-homogeneous groups caused the physical activity level to be
different. For example, Bergier et al. (2013 ) evaluated 450 students
in five different faculties (information technologies, tourism and
recreation, nursing, emergency medicine, and public health). In this
study, the average value of total physical activity was 2359.5 MET.
This value was 4657.28 MET in our study. In another study inves-
tigating 1097 health sciences students, it was found that 18% of the
participants had MET values above 3000 (Savci et al., 2006). In our
study, this rate was found to be 65.3%. No information was given
about the sports backgrounds of the participants included in these
studies. The fact that the students participating in our study had a
sports background and had sports-related courses may have caused
the MET values to be higher than other studies. No study examined
the association between smartphone addiction and physical ac-
tivity in Sports Science Undergraduates have been found. However,
in a study examining smartphone use and smartphone addiction
(Venkatesh et al., 2019), exercise duration and physical activity
were evaluated. They asked the participants one question for the
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duration of the exercise outside school: “how many hours per week
do you participate in sports that make you sweat/breathe?”. While
students with smartphone addiction had an average of 1.81 h of
exercise per week, this value was found to be 3.07 h in students
without addiction. Moreover, their results showed that smartphone
addiction negatively affected the physical activity levels of the
participants. In our study, it was found that smartphone addiction
did not negatively affect the physical activity levels of the partici-
pants. The reason of this may be the difference in the method we
use to assess physical activity. In the study of Venkatesh et al. the
participants were asked how many hours of exercise they do per
week, and the calories that individuals spend during this time were
not calculated as MET (Venkatesh et al., 2019). IPAQ which used in
our study provides a more detailed assessment about physical ac-
tivity level. In another study, the relationship between cardiore-
spiratory fitness and smartphone use was investigated and
maximum oxygen consumption (Vo2max) was evaluated as an
objective measure of physical fitness (Lepp et al., 2013). In this
study, which evaluated similar age groups (university students)
with our study, a negative correlation was found between Vo2max
and smartphone use. In our study, when the departments were
examined within the groups, there was a negative correlation be-
tween physical activity levels and smartphone addiction of the
participants in the departments of Physical Education and Sports
Teaching (r = —~0.262; p = .021) and Sports Management (r = -
0.295; p = .01). The reason of this may be an excess of theoretical
courses in these departments.

In previous studies, it has been reported that smartphone
addiction may cause some health problems. Insomnia, social
dysfunction, somatic complaints, depression, and anxiety are
among these problems (Jenaro et al., 2007). Rho et al. stated that
individuals who are problematic smartphones usage have some
psychiatric problems (Rho et al. 2019). Elhai et al. found that the
fear of loneliness and anxiety were associated with smartphone use
in university students (Elhai et al., 2019). Despite these negative
effects, recent studies have also reported that it can have a positive
effect on promoting physical activity and physical fitness through
software identified on smartphones (Fanning et al., 2012). However,
not questioning the use of these software in our study can be
considered among our limitations.

7. Conclusions

With this study, awareness was created for smartphone usage
and physical activity level among the students of the Faculty of
Sport Sciences. Further studies are needed to evaluate populations
with different physical activity levels as well as individuals with
high physical activity levels.
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Adi-Soyadu:

Yas: Egitim Yili: oo, vl
Kilo: ...............kg Boy: .o
Medeni Durum: Evli() Bekar ( )
Herhangi bir hastaliginiz var mi? Evet ()
Varsa isaretleyin: HT () DM ()

KVH () Malign Durum ( )

Yiirime yardimcisi kullaniyor musunuz?

Evet ()

Katilimci No:

Tarih:

Dominantlik:

Bosanmis ( )

Hayir ( )

Diz agriniz ne kadar siiredir devam ediyor? ... e

AGRI SiDDETi DEGERLENDIRMESI

Tedavi Oncesi

Solunum Problemi ( )

istirahatte agn 0 10
Aktivitede agr 0 10
Uykuda agri 0 10
Tedavi Sonrasi
istirahatte agri 0 10
Aktivitede agri 0 10
Uykuda agri 0 10
BASING AGRI ESiGI DEGERLENDIRMESI
Tedavi Oncesi Tedavi Sonrasi

Algometre — - —

Sag Sol Sag Sol

Diz Medial Orta Noktasi




EKLEM HAREKET AGIKLIGI DEGERLENDIRMESI

Gonyometre

Tedavi Oncesi

Tedavi Sonrasi

Sag
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Sag Sol

Diz Ekstansiyonu

Diz Fleksiyonu

KAS KUVVETI DEGERLENDIRMESI

Hand-held Dinamometre

Tedavi Oncesi

Tedavi Sonrasi

Sag

Sol

Sag Sol

Diz Fleksorleri

Diz Ekstansorleri

Sirt Ekstansorleri

30 Sn Otur-Kalk Testi

Tedavi Oncesi

Tedavi Sonrasi

Sonug (tekrar)

AEROBiIK ENDURANS DEGERLENDIRMESi

6 Dakika Yilriime Testi

Tedavi Oncesi

Tedavi Sonrasi

Sonug (metre)

DENGE DEGERLENDIRMESI

A. Statik Denge Degerlendirme
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Tedavi Sonrasi

Sag

Sol

Sag Sol

Gozler Acik (sn)
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Sonug (sn)
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Tedavi Oncesi

Tedavi Sonrasi
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Her aktivite icin tek bir numarayi isaretleyin.

i
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Her aktivite icin tek bir numaray isaretleyin.
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Asagida insanlarin glunlik hayatta karsilasabilecekleri bazi problemler siralanmigtir.
Listeye bakiniz ve su anda sahip oldugunuz problemler igin Evet, olmadidiniz problemler
icin Hayir kutucugunu isaretleyiniz. Litfen her soruyu cevaplayiniz. Emin degilseniz, su
anda en dogru oldugunu disundugunuz cevabi isaretleyiniz.

EVET | HAYIR

Kendimi surekli yorgun hissediyorum.
Geceleri agrim oluyor.
Hersey moralimi bozuyor.
Dayanilmaz siddetli agrilarim var.
Uyuyabilmek igin ilag aliyorum.
Artik eglenmeyi unuttum.
Kendimi ¢ok sinirli hissediyorum.
Hareket etmek, pozisyon degistirmek bana agri veriyor.
Kendimi yalniz hissediyorum.
. Sadece ev iginde yurlyebiliyorum.
. One egilmek benim igin zor oluyor.
. En basit igler igin bile gaba sarfetmem gerekiyor.
. Sabahlar ¢ok erken saatte uyaniyorum.
. Hig yurtyemiyorum.
. Insanlarla geginmek bana zor geliyor.
. Gunler gegmek bilmiyormus gibi geliyor.
. Merdivenleri inip ¢gikmada zorlaniyorum.
. Bazl seylere, yere uzanmak yetismek gug¢ oluyor.
. YurGrken agrim oluyor.
. Buglinlerde ¢ok kolay éfkeleniyorum.
. Bana yakin hickimse yokmus gibi hissediyorum.
. Geceleri gogunlukla uyanik oluyorum.
. Bazen kontrolimi kaybediyormusum gibi hissediyorum.
. Ayakta durunca agrim olur.
. Kendi kendime giyinmek zor oluyor.
. Cabucak yoruluveriyorum.

. Uzun sure ayakta durmak bana zor geliyor.
(Ornegin mutfakta veya otobls beklerken gibi)
28. Siurekli agrim oluyor.

29. Uykuya dalabilmek igin uzun sure bekliyorum.

30. Cevremdeki insanlara yik oluyormusum gibi geliyor.

31. Geceleri endigelerim yluzinden uyuyamiyorum.

32. Hayat yasamaya degmezmis gibi geliyor.

33. Gece uykularim ¢ok kotu.

34. Insanlarla geginmekte zorlaniyorum.

35. Disarida yuramek igin yardima ihtiyacim var.
(Ornegin baston veya bir Kisi)

36. Merdiven inip ¢ikarken agrim oluyor.

37. Sabahlari moralim bozuk ve keyifsiz uyaniyorum.

38. Otururken agri hissediyorum.
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Resim Cekimi ve Kullanimi Yayin Hakki Devir S6zlesmesi Formu

Calisma sirasinda c¢ekilmis fotograflarimin geregi halinde, kimlik bilgilerim
verilmeyecek sekilde GOZLERI ACIK/KAPALI olarak bilimsel calismalar, tezler,
egitim faaliyetleri ve bilimsel yayinlar igin kullaniimasina iZIN VERDIGIMI beyan

ederim.

Akademik calismalarda yayinlanacak resimlerimin yazim ve yayin kurallarina uygun

olarak hazirlanip sunulmasindan Proje yuritlcusi sorumludur (17/12/2021).
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