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ORIGINAL ARTICLE

Unilateral transtibial amputelerde farkli yurtyiis hizlarinda

kalca eklem kinematiginin incelenmesi
Ali imran YALCIN?, Fatma Giil YAZICIOGLU*

Amag: Calisma unilateral transtibial amputasyonu olan bireylerin farkh yiiriiyiis hizlarinda kalga eklem kinematiklerinin 3
boyutlu olarak incelenmesi amaciyla planlandi.

Yontem: Calismaya unilateral transtibial amputasyonu olan (n=10) ve saglikli bireyler(n=10) olmak iizere 20 birey dahil edildi.
Bireylerin kalca eklem kinematikleri yiirime bandi iizerinde normal hizda, bu hizin %80’inde ve %120’sinde yapilan
yiiriiyiislerde 3 boyutlu hareket analiz sistemi ile degerlendirildi.

Bulgular: Calisma sonucunda bireylerin farkl yiiriiyiis hizlarinda ve bu hizlarda gruplar arasinda sagittal diizlemde yapilan
6lciimlerde fark bulundu (p<0,05). Ampute bireylerde protezli ekstremitede kalca hareketlerinin sagittal diizlemde
etkilenmemis ekstremiteden fazla oldugu gériildii (p<0,05).

Sonug: Sagittal diizlemdeki kalca hareketleri yiiriiyiis hizi ile dogru orantili olarak degiskenlik gostermektedir. Ekstremiteler
arasindaki asimetri farkl hizlarda da devam etmektedir. Bu nedenle ampute rehabilitasyonunda farkl hizlarda da simetrik
yiiriiyiise yonelik uygulamalarin rehabilitasyon programlarina dahil edilmesi gerektigi goriisiine vanid.

Anahtar kelimeler: Ampute, Yiiriiyiis, Kinematik, Kalca.

Investigation of hip joint kinematics at different walking speeds in unilateral transtibial amputees
Purmpose: The study was planned to examine hip joint kinematics in 3-dimesional at different walking speeds of individuals with
unilateral transtibial amputation.

Method: Twenty individuals, including unilateral transtibial amputation (n=10) and healthy individuals (n=10), were included
in the study. The hip joint kinematics of the individuals were evaluated with a 3-dimensional motion analysis system during
walking at normal speed, 80% and 120% of normal speed on the treadmill.

Results: As a result of the study, there was a difference in the measurements made in the sagittal plane between the groups at
different walking speeds of the individuals (p<0.05). It was observed that hip movements in the prosthetic extremity in
amputees were higher than the unaffected extremity in the sagittal plane (p<0.05).

Conclusion: Hip movements in the sagittal plane vary in direct proportion to walking speed. The asymmetry between the
extremities continues at different speeds. For this reason, it was concluded that applications for symmetrical walking at
different speeds should be included in rehabilitation programs in amputee rehabilitation.

Keywords: Amputees, Gait, Kinematics, Hip.

1: Hacettepe University, Faculty of Physical Therapy and Rehabilitation, Ankara, Tiirkiye.
Corresponding Author: Ali Imran Yalcin: aliyalcin@hacettepe.edu.tr

ORCID IDs (order of authors): 0000-0002-7361-4535;0000-0002-1160-979X
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It ekstremite amputasyonlarini takiben
ginlik yagsama geri doéniis i¢in bireylere

kazandirilmas:1 hedeflenen en onemli

fonksiyonlardan baginda yuriyis
gelmektedir.12  Unilateral alt ekstremite
amputasyonu  olan  bireylerde  yuriyus

esnasinda asimetrik bir ylklenme paterni
igerisinde olduklari, ampute olmayan
ekstremiteye daha ¢ok yik verdikleri ve bu
ekstremite tizerindeki durus fazinin daha uzun
oldugu Dbelirtilmektedir.3¢ Alt ekstremite
amputasyonu olan bireylerde gelisen bu
asimetrinin ampute edilen ektremitedeki
anatomik yapilarin ve duyu girdisinin kaybi1
kaynakl oldugu distintilmektedir.” Olugsan bu
asimetrik yiiklenme unilateral alt ekstremite
amputasyonu olan  bireylerde  sekonder
komplikasyonlara yol agabilmektedir.6.8
Asimetrik yiklenmenin ilerleyen dénemlerde
kalga ve diz eklemlerinde en sik agr1 ve
osteoartit gibi komplikasyonlarin gelismesine
yol actigi  belirtilmektedir.910  Unilateral
transtibial amputasyonu olan bireylerde
geligebilecek olan komplikasyonlarin 6nlenmesi

amaciyla yurtylusin detayli bir sgekilde
incelenmesi, asimetrik  yuklenmenin ve
geligtirilen kompansasyon stratejilerinin

belirlenmesi son derece 6nemlidir.

Unilateral transtibial amputasyonu olan
bireylerin yuruyuse ait kinematik O6zellikleri
inceleyen c¢alismalarin biiyik bir c¢ogunlugu
sabit bir zeminde ve bireylerin kendi sectikleri
yurtiytis hizlarinda  yapilmaktadir.l!  Bu
6l¢imler fonksiyonel olmakla birlikte bireylerin
ginlik yasamlarindaki yuriytslerini birebir
yansitmamaktadir. Cinki ginlik hayatin
gereklilikleri ve karsilagilan kosullar yuriyts
aktivitesinin farkli hizlarda da yapilmasina
neden olmaktadir.

Unilateral transtibial amputasyonu olan
bireylerde yuriyis hiz1 degistiginde kalga
eklem kinematiklerinde de degisiklik olacag: ve
bu degisikliklerin saglhikli bireylerden farkl
olacagini1 6ngérmekteyiz. Bu nedenle c¢alisma,
unilateral transtibial amputasyonu olan
bireylere farkli yurtyls hizlarinda kalga
ekleminde olusan kinematik degisikliklerin
protezli ve protezsiz ekstremitede saghkh
bireylerle degisiklik gosterip gostermedigini
incelemek amaciyla planlanmigtir.

Yalemn et al

YONTEM

Bireyler

Calismaya Hacettepe Universitesi Fizik
Tedavi ve Rehabilitasyon Fakiltesine bagvuran
18-64 yas araliginda bulunan, unilateral
transtibial amputasyonu olan, yuruytsi
etkileyecek bagka bir kas-iskelet sistemi ya da
norolojik problemi olmayan ve Medicare
Fonksiyonel Siniflama Sistemi'ne gore K3 ve
uzeri seviyedeki 10 birey ve bu bireylerle benzer
demografik ve antropometrik 6zelliklere sahip
10 saglikl birey dahil edildi.

Calisma 6ncesinde Hacettepe Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulundan onay almdi (GO 18/1019,
06.11.2018) ve bireyler calisma ile ilgili
bilgilendirildikten sonra yazili onam formu
imzaland.

Degerlendirmeler

Calismaya dahil edilen bireylerin yas,
cinsiyet, boy, vicut agirligi, protez kullanan
bireyler i¢in protez komponentlerinin 6zellikleri
kaydedildi. Tum  degerlendirmeler ayni
fizyoterapist tarafindan yapildi.

Yiruyus Analizi

Calisma kapsaminda yapilan tim yiriyis
degerlendirmeleri Biodex Gait Trainer 2 (Biodex
Inc., Shirley, New York, USA) marka yiiriiyiis
bandi tzerinde yapildi. Bireylerin rahat
hissettikleri yuruytus hizlar1 Dbelirlendikten
sonra bu hizda 1 dakikalik 1sinma yuriyusi
yapildi. Isinma yuriytslerinin ardindan 1’er
dakikalik yuriyusler esnasinda
degerlendirmeler yapildi. Farkhi hizlarda
degerlendirme yapabilmek amaciyla bireylerin
kendi segtikleri hizlarin %80’'inde ve %120’sinde
6l¢imler tekrarlandi.1213

Kinematik o6l¢giimlerde MVN BIOMECH
Awinda (Xsens Technologies B. V., Enschede,
Netherlands) sitemi kullamilarak veriler
topland1.1¢  Oncelikle sistemin yonergeleri
dogrultusunda mezura yardimiyla bireylerin
boy, kula¢ ve segment uzunluklari, her iki
akromion aras1 mesafeleri ve spina ilaca
anterior superiorlar arasi mesafeler oOlc¢tlerek
sisteme kaydedildi. Daha sonra sistem
icerisinde yer alan bireyler tizerine her birinin
icerisinde 3 boyutlu birer akselerometre,
jiroskop ve magnetometre bulunan 17 atalet
olcii birimi (Inertial measurment unit-IMU)
sensoru, uzerinde sesnor yerlestirmek igin 6zel
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b6limleri bulunan esnek bir yelek, bir kafa
bandi, bir cift eldiven ve bantlar yardimiyla
yerlestirildi. Nétral pozisyonda belirli bir stire
hareketsiz bekleme ve yurime iglemlerinden
olusan kalibrasyon siirecini takiben 60 Hertz
veri toplama hizinda ylrlyus verileri topland.
Yirtuyusler esnasinda bilgisayar monitérinden
sistem  igerisine girilen antropometrik
ozelliklere (segment uzunluklari, boy vb.) gére
olusturulmus olan avatar tizerinden yuruyusler
es zamanh olarak kontrol edildi.

Elde edilen veriler Visual3D (C-Motion,
Inc, Germantown,MD) yazilimi kullanilarak
analiz edildi ve raporlandi.!®> Bu yazilimda
eklemlerden elde edilen 3 boyutlu kinematik
veriler her bir hareket ic¢in ayaklara
yerlestirilen sensorlerden elde edilen topuk
temasi verilerine gore ylUrluyus dongiistinde %0-
%100 olacak sgekilde hesaplanarak grafik
uzerinde ortalamalari alinarak rapor haline
getirildi. Her bir grafigin en yiksek, en disik
degerleri maksimum degerler olarak ve iki
deger arasindaki fark da hareket agiklig1 olarak
kaydedildi.

Istatistiksel analiz

Verilerin analizinde “Statistical Package
for Social Sciences’ (SPSS) Versiyon 21
istatistik programi kullanildi. Verilerin normal
dagilima uyup uymadigina Shapiro Wilk testi
ile bakildi. Tim sayisal degigskenler igin
ortalama ve standart sapma degerleri
hesaplandi. Nominal degiskenler yiizde (%) ile
ifade edildi. Gruplar aras1 farkliliklar Mann
Whitney U Testi ile, grup i¢i farklhiliklar
Wilcoxon Eslestirilmis Iki Ornek Testi ile analiz
edildi. Istatistiksel hata diizeyi p<0,05 olarak
belirlendi. 5 saglikli, 5 ampute bireyin dahil
edildigi pilot c¢alisma sonrasinda protezli
ekstremite ve saglhkli bireylerin nondominat
ekstremitesinden bireylerin kendi sectikleri
hizlardaki kalga fleksiyon verileri ile G-Power
3.1 programi kullanilarak yapilan gig
analizinde etki buyukluginin 1,7 oldugu, 14
katilimcr ile ¢alismanin %80 giice ulasacagi

hesaplanmigtir. Veri  kayb1  olabilecegi
diigtiiniilerek 20 birey ile calisma
tamamlanmistir.

BULGULAR

Calismaya 20 adet erkek birey dahil edildi.
Unilateral transtibial amputasyonu olan (n=10)

ve saglik bireylere (n=10) ait demografik ve
antropometrik o6zellikler bakimindan gruplar
arasinda fark bulunmadigr goriildii (p>0,05).
Calismaya dahil edilen ampute Dbireylerin
amputasyon nedenleri ve protez 6zellikleri
Tablo 1’de verildi. Calismaya dahil edilen tiim
bireyler K3-K4 karbon ayak kullanmaktaydi
(Tablo 1).

Tablo 1. Calismaya dahil edilen bireylerin demografik ve
antropometrik 6zellikleri, amputasyon ve protezlerine ait
bilgiler.

Ampute Saghkl
X+SD X+SD p
Yas (yil) 36,5+10,3 33,7+6,3 0,761
Boy (cm) 173,7¢9,7 177,5¢5,8 0,209
Viicut agirhg (kg) 779+114 76,8119 0,545
n (%)
Amputasyon nedeni
Travma 6 (60)
Vaskiiler nedenler 3(30)
Konjenital 1(10)
Protez tipi
Modiiler 10 (100)
Siispansiyon sistemi
Aktif vakum 7(70)
Pasif Vakum 2(20)
Klasik 1(10)
Protez ayak
K3-K4 karbonayak 10 (100)

Amputasyonu olan Dbireylerin saghkh
bireylerden daha distk hizlarda yuradikleri
gorilldi (p<0,05, Tablo 3). Bireylerin farkh
yuriyis hizlarinda kalga eklem kinematikleri
incelendiginde ampute bireylerde yuruyus hizi
azaldiginda ampute her iki ekstremitede de
kalga  fleksiyon degerinin  azaldigr  ve
etkilenmemig ekstremitede maksimum
fleksiyon degerinin azaldign gériildii (p<0,05,
Tablo 2). Yiiriiyiis hi1z1 arttiginda etkilenmemis
ekstremitede kalga ekstansiyonunda anlamli
artig  gorulirken  protezli  ekstremitede
fleksiyon-ekstansiyon = yo6niindeki  hareket
acikliginin arttig1 gériildi (p<0,05, Tablo 2).

Saghikli bireylerde yiriyis hiz1 ile
abduksiyon adduksiyon yonindeki hareket
acikligi artarken, nondominat ekstremitede
maksimum fleksiyon ve ekstansiyon degerleri
ile internal rotasyon degerlerinin yuriyus hizi
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ile dogru orantili olarak anlamlh bir gekilde
degistigi ve yuruyis hiz1 azaldiginda kalca
rotasyonu hareket acikliginin azaldig1 gorilda
(p<0,05, Tablo 2).

Calismaya dahil edilen bireylerin kalga
eklem kinematiklerinin ekstremiteler arasi
kargilagtirmalar: incelendiginde ampute
bireylerde protezli ve protezli taraf arasinda
tim yuruyts hizlarinda sagittal dizlemde
istatistiksel olarak anlaml fark oldugu gérilda
(p<0,05, Tablo 3). Ampute bireylerin
ekstremiteleri saghkli bireylerle
kargilagtirildiginda, bireylerin kendi segtikleri
hizda ekstansiyon hareket acikliginda fark
bulunurken, segilen yuruyis hizi arttiginda
sagittal diizlemdeki diger hareketlerde de
istatistiksel olarak anlaml fark oldugu gérilda
(p<0,05, Tablo 3).

TARTISMA

Unilateral transtibial amputasyonu olan
bireylerde farklh yurtyls hizlarinda kalga

eklem kinematiklerinin incelendigi
calismamizda  unilateral alt ekstremite
amputasyonu olan bireylerin saghkli

bireylerden daha distk hizlarda yuradikleri
goruldia. Bu bulgu literatiirdeki daha once
yapilan calismalarla paralellik gostermektedir.
Azalmig  duyusal girdi, yapay uzvun
kontroliiniin anatomik ekstremiteye oranla
daha gti¢ kontrol ediliyor olmasi ve giivensizlik
hissinin bu duruma neden oldugu
distinilmektedir.”

Calismamizda yiriyis hizinin daha ¢ok
fleksiyon-ekstansiyon yoniindeki hareketleri
etkiledigi goruldi. Yurtuyts hizi ile belirli bir
stire igerisinde kat edilen mesafenin de artacagi
diisinildiginde kalga ekleminin yiriyis hatti
dogrultusundaki  hareketlerindeki  artigin
beklenen bir sonu¢ oldugu distinilmektedir.
Yapilan ¢aligmalar ylriyls hizi ile yiriyiisin
zaman-mesafe parametrelerinde de artis
oldugunu gostermektedir.1116  Artmig adim
uzunlugunun saglanabilmesi agisindan artmis
kalca fleksiyon ve ekstansiyon hareketlerinin
gorilmesi ¢alismamizda elde ettigimiz verileri
desteklemektedir. Calismamizda ampute
grupta elde ettigimiz kalga hareket acikligi
degerleri Venicek vd. yaptig1 c¢alismadaki
verilerle frontal diizlemde benzerlik
gosterirken, sagittal diuzlemde elde ettigimiz
verilerin daha dusik olugu goérilmektedir.l?

Yalemn et al

Bunun sebebinin Venicek vd. calismasinda
bireylerin daha yiksek hizlarda
yurimelerinden kaynaklandigini
diisinmekteyiz. Fukuchi vd. yaptig1 sistematik
derleme ve meta-analiz c¢alismasinda da
yurtiyis hizindaki  degisikliklerle kalga
ekleminin sagittal diizlemdeki hareketlerinin

dogru  orantili  olarak artip  azaldig:
belirtilmigtir.18
Ekstremiteler  aras1  karsilastirmalar

incelendiginde amputasyonu olan bireylerde
protezli ve protezsiz taraf karsilastirmalarinda
en fazla farkin yine sagittal dizlemdeki
verilerde oldugu ve ozellikle yuraylts hiz
degisikliklerinde bu farkin arttig1 goralmustur.
Isakov vd. yaptiklar1 ¢alismada transtibial
amputasyonu olan bireylerde hiz degisikligi ile
birlikte kalga eklemi sagittal duzlemdeki
hareketlerinde hizli ve normal yiirtiytiste kalga
ekleminde protezli taraf lehine anlaml fark
oldugunu belirtmistir.1® Bu sonug ¢alismamizda
elde ettigimiz verilerle paralellik
gostermektedir.

Saglikli bireylerde abduksiyon-adduksiyon
hareketleri digindaki tim parametreler tim
yurtiyis hizlarinda simetrik bir yurayts
sergilendigini gostermektedir. Farkhilik
gosteren verilerin yalnizca normal hizdaki
abduksiyon ve hizl yiriytsteki adduksiyon
verisinde olmasi toplam hareket agikliginda
farklilik olmamas: farkin kalibrasyon kaynakl
olabilecegini distindirmektedir.

Saglikli  bireylerden ve  transtibial
amputasyonu olan bireylerden normal yuriyts
esnasinda toplanan veriler literatirdeki diiz
zeminde yapilan ¢alismalara oranla degisiklik
gostermektedir.152022  Gates vd. yaptiklar
calismada diz zemindeki yuruytsle hareketli
zemindeki yuriyis arasinda saghkli bireylerde
adim uzunlugunun ve adim siiresinin azaldigini
belirtmiglerdir.23 Aradaki farkin ¢aligmamizin
hareketli zemin {zerinde yapilmasindan
kaynaklandigini disinmekteyiz.

Amputasyonu olan bireyler ve saghklh
bireylerin ekstremitelerinin
karsilastirnlmasinda o6zellikle artan hizlarda
sagittal dizlemde saglikli bireyler lehine
anlamh fark bulundugu gértilmektedir. Bunun
nedeninin de saghikli bireylerin amputasyonu
olan bireylerden daha hizli ylrimelerinden
kaynaklandigini diisinmekteyiz. Amputasyonu
olan bireyler ile saglikli bireyler arasindaki
frontal diizlemdeki veri farkliliklarinin da yine
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Tablo 2. Kalca eklem kinematiklerinin farkli hizlarda karsilastiriimasi.

Secilen Hiz- Secilen Hiz-
Secilen Hiz %120 %80 %120 %80
X+SD X+SD X+SD p p
Ampute
Hiz (m/sn) 0,75+0,23 0,91+0,27 0,59+0,19 0,005* 0,005*
Ampute protezli taraf (°)
Fleksiyon 26,18+5,21 26,17+4,35 24,37+4,86 0,888 0,050
Ekstansiyon 9,77+6,34 10,92+6,40 9,44+6,11 0,590 0,574
FE-EHA 34,79+4,74 37,09+6,18 33,81+6,14 0,012* 0,153
Abduksiyon 6,75+3,49 4,71+3,21 5,23+3,20 0,168 0,722
Adduksiyon 3,00+2,28 4,26+2,65 3,06+2,48 0,235 0,508
AA-EHA 9,75+2,61 9,07+2,62 8,29+2,81 0,235 0,280
int. Rotasyon 5,85+2,60 6,50+3,22 6,62+2,15 0,202 0,066
Ekst. Rotasyon 5,28+4,26 4,38+4,66 5,00+4,35 0,068 0,609
Rot-EHA 11,13+4,51 10,90+5,45 11,62+4,81 0,444 0,202
Ampute etkilenmemis taraf (°)
Fleksiyon 24,82+5,21 23,62+4,90 21,35+5,54 0,168 0,013*
Ekstansiyon 7,99+5,31 9,17+5,68 7,07+6,54 0,024* 0,183
FE-EHA 32,81+7,38 33,73+7,25 28,39+7,84 0,213 0,007*
Abduksiyon 3,82+1,97 3,68+1,84 3,42+1,55 0,476 0,202
Adduksiyon 4,13+1,55 4,47+2,41 4,04+2,08 0,575 0,284
AA-EHA 8,05+2,60 8,18+2,61 7,66+2,64 0,515 0,333
int. Rotasyon 3,99+3,57 4,82+3,34 3,96+4,42 0,201 0,859
Ekst. Rotasyon 5,97+2,53 5,24+1,48 5,48+1,27 0,646 0,720
Rot-EHA 9,96+4,67 10,16+4,14 10,44+7,08 0,721 0,721
Saghkl
Hiz (cm/sn) 0,96+0,12 1,17+0,14 0,74+0,11 0,005* 0,005*
Saglikh Dominant (°)
Fleksiyon 25,63+3,44 26,62+6,66 22,11+4,14 0,240 0,093
Ekstansiyon 12,30+3,19 13,78+4,36 10,05+5,26 0,470 0,139
FE-EHA 37,93+3,57 40,50+9,70 31,96+4,51 0,386 0,007*
Abduksiyon 5,13+2,14 7,61+7,77 4,46+1,79 0,262 0,386
Adduksiyon 5,49+2,78 7,05+2,86 6,15+3,26 0,906 0,036*
AA-EHA 10,52+2,59 14,66+9,13 10,61+3,28 0,017* 0,953
int. Rotasyon 7,80+3,43 71,24+3,77 6,74+3,78 0,575 0,139
Ekst. Rotasyon 3,98+4,58 5,01+5,27 4,07+5,12 0,168 0,721
Rot-EHA 11,78+2,48 12,25+3,44 10,81+2,82 0,221 0,126
Saglikh Nondominat (°)
Fleksiyon 26,48+4,15 27,23+4,37 23,93+3,74 0,016* 0,005*
Ekstansiyon 12,15+2,88 14,17+3,06 9,35+5,09 0,005* 0,021*
FE-EHA 38,63+4,03 41,40+5,64 33,28+4,96 0,055 0,059
Abduksiyon 6,81+1,61 7,69+2,31 6,61+3,01 0,052 0,475
Adduksiyon 4,78+2,08 4,77+1,76 4,58+1,82 0,812 1,000
AA-EHA 11,59+2,27 12,42+2,64 11,19+3,32 0,185 0,374
int. Rotasyon 6,63+3,18 7,47+2,85 4,81+2,77 0,027* 0,047
Ekst. Rotasyon 4,46+3,35 3,69+3,34 4,84+3,47 0,138 0,608
Rot-EHA 11,09+2,74 11,16+2,94 9,63+2,02 0,959 0,041*

*p<0,05. FE-EHA: Fleksiyon-ekstansiyon hareket aciklii. AA-EHA: Abduksiyon-adduksiyon hareket agiklig1. int: internal. Ekst: Eksternal. Rot-EHA: Rotasyon

hareket aciklig1.
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Tabl0 3. Kalga eklem kinematiklerinin ekstremiteler arasi karsilastirmasi.

Protezli- Protezli- Etkilenmemis- Dominant-
Etkilenmemis Nondominant Dominant Nondominant
p p p p
Secilen Hiz
Fleksiyon 0,221 0,910 0,384 0,110
Ekstansiyon 0,025* 0,012* 0,015* 0,838
FE-EHA 0,168 0,173 0,112 0,218
Abduksiyon 0,047* 0,597 0,174 0,017*
Adduksiyon 0,284 0,088 0,173 0,307
AA-EHA 0,041* 0,104 0,045 0,074
int. Rotasyon 0,169 0,762 0,045 0,168
Ekst. Rotasyon 0,721 0,650 0,096 0,445
Rot-EHA 0,308 0,570 0,059 0,878
%120
Fleksiyon 0,017* 0,940 0,011* 0,132
Ekstansiyon 0,015* 0,033* 0,007* 0,070
FE-EHA 0,022* 0,025* 0,017* 0,470
Abduksiyon 0,721 0,069 0,082 0,074
Adduksiyon 0,959 0,364 0,054 0,047*
AA-EHA 0,241 0,008* 0,014* 0,799
int. Rotasyon 0,241 0,364 0,112 0,799
Ekst. Rotasyon 0,508 0,677 0,495 0,241
Rot-EHA 0,646 0,256 0,174 0,332
%80
Fleksiyon 0,033* 0,571 0,762 0,059
Ekstansiyon 0,022* 0,649 0,186 0,445
FE-EHA 0,005* 0,940 0,112 0,113
Abduksiyon 0,241 0,257 0,325 0,066
Adduksiyon 0,541 0,307 0,069 0,241
AA-EHA 0,507 0,031* 0,041* 0,646
int. Rotasyon 0,092 0,427 0,151 0,074
Ekst. Rotasyon 0,646 0,970 0,104 0,333
Rot-EHA 0,203 0,199 0,212 0,203

FE-EHA: Fleksiyon-ekstansiyon hareket agikligl. AA-EHA: Abduksiyon-adduksiyon hareket aciklig. int: internal. Ekst: Eksternal. Rot-EHA: Rotasyon hareket

acikhigr.

hiz farkindan kaynaklandigimi diistinmekteyiz.

Limitasyonlar

Calismaya dahil edilen bireylerin K3-K4
fonksiyonel seviyelerinde olmalar1 nedeniyle
ampute bireylerden elde edilen verilerin genel
ampute popllasyonu tam olarak yansitmamasi
limitasyonlarimizdan bir tanesidir. Yurayus
analizinde kinematik verilerin 3 boyutlu olarak
incelenmesinde IMU sensorler yerine yansitici
isaretleyicilerin kullanildig1 optik sistemler
biplanar radyografiden sonraki hata payi en
disik olan yontemlerdir. IMU sensorler

literatirde  yurtyls analizi i¢in  tim
diizlemlerde gegerli ve giivenilir olarak belirtilse
de sagittal diizlemdeki verileri optik sistemlere
oranla en az hata payina sahip olan verileridir.
Manyetik alan etkilenimleri olmasi ve
kalibrasyonun ¢ok dikkatli yapilmadig: taktirde
verilerde hatalar olabilmesi ihtimali ¢calismanin
en biiytik limitasyonlarindan biridir. Elde edilen
kinematik verilerin yuruylsin zaman-mesafe
parametreleri ile incelenerek yorumlanmamisg
olmasi bir diger limitasyondur. Daha sonraki
calismalarda yansitici isaretleyicilerin
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kullanildigi kamerali sistemlerle ve katilimci
sayisinin farkli cinsiyetlerde bireyler dahil
edilerek artirilmasi ile daha genis 6rneklem
buyukliginde ve daha farkli hizlarda,
yuriyisin kinematik analizi ile zaman
mesafenin birlikte degerlendirildigi ya da kalca

ile govde kinematiklerinin birlikte
degerlendirildigi  ¢alismalarin  gerektigini
diisinmekteyiz.

Sonug¢

Unilateral transtibial amputasyonu olan
bireylerde hareket hizi ile dogru orantili olarak
kalga ekleminde sagittal diizlemde gerceklesen
hareketlerin miktari artmaktadir. Protezli taraf
ve etkilenmemis ekstremite arasindaki asimetri
farkli hizlarda da devam etmekte ve
artmaktadir. Amputasyonu takiben ilerleyen
doénemlerde geligebilecek komplikasyonlarin
o6nlenmesi amaciyla ampute rehabilitasyonuna

farkli  hizlarda da  simetrik  yurayus
¢alismalarinin eklenmesi gerektigi
diiginilmektedir.

Tegekkur: Yok

Yazarlarin Katki Beyan:: AIY: Calisma tasarimi,
literatiir tarama, verilerin toplanmasi, analiz, yazma;
FGY: Calisma tasarimi, kritik gézden gecirme, proje
yonetimi.

Finansal Destek: Yok
Cikar Catigmast: Yok
Etik Onay: Bu arastirma protokolii Hacettepe
Universitesi Girisimsel Olmayan Klinik Aragtirmalar
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Effect of Yoga and Pilates exercises on lumbar spine

physical parameters in healthy women
Vural OKUNAKOLY, Sebahat Yaprak CETIN2, Emel TASVURAN HORATAS3, Suat EREL*

Purmpose: In this study, it was aimed to examine the physical effects of participation in a Yoga and Pilates-based exercise
program on the endurance and flexibility of the spine to protect the health of the lumbar region in healthy women.

Methods: A total of 40 healthy women with a mean age of 41.62+6.91 years were included in the study. Participants were
divided into two groups as Yoga and Pilates groups randomly. Both groups participated in an exercise program for 45 minutes
a day, two days a week for 12 weeks. Sit and reach test was used to evaluate flexibility, and curl up, Static back endurance test
and horizontal side bridge building test were used to evaluate endurance.

Results: When both exercise groups were compared before and after treatment, statistically significant difference was found in
favor of post-treatment in all measurements (p<0.001). When the comparison was made between the groups, no significant
difference was found between the groups in any parameter (p>0.05).

Conclusion: According to the results of our study, itwas determined that both exercise types improved both flexibility and muscle
endurance performance. However, it was seen that Yoga and Pilates exercises were not superior to each other in terms of
flexibility and endurance. Both Yoga and Pilates exercise methods can be used safely to protect and improve general health and
especially lumbar region health.

Keywords: Yoga, Pilates, Lumbar region.

Saglikh kadinlarda Yoga ve Pilates egzersizlerinin lumbar

omurga fiziksel parametreleri iizerine etkisi
Amag: Bu calismada, lumbar bélge saghgi icin 6nemli parametreler olan Yoga ve Pilates temelli bir egzersiz programina
katilimin dayaniklilik ve esneklik performansi iizerine etkilerinin incelenmesi amaclanmistir.
Yontem: Calismaya yas ortalamasi 41,62+6,91 yil olan toplam 40 saglikli kadin dahil edildi. Katiimcilar rastgele Yoga ve
Pilates gruplan olmak iizere iki gruba aynldi. Her iki grup da 12 hafta boyunca haftada iki giin, giinde 45 dakika egzersiz
programina katildi. Esnekligi degerlendirmek icin otur ve uzan testi, dayanikihg degerlendirmek icin mekik, statik sirt
dayanikhlik testi ve yatay yan kdprii kurma testi kullanild.
Bulgular: Her iki egzersiz grubu tedavi dncesi ve sonrasi karsilastinidiginda tiim dlgiimlerde tedavi sonrasi lehine fark bulundu
(p<0,001). Gruplar arasinda karsilastirma yapildiginda hicbir parametrede gruplar arasinda fark bulunmadi (p>0.05).
Sonug: Calismamizin sonuglarina gore her iki egzersiz tiiriiniin hem esnekligi hem de kas dayaniklilik performansini iyilestirdigi
belirlendi. Fakat Yoga ve Pilates egzersizlerinin esneklik ve dayaniklilik agisindan birbirine iistiin olmadig goriildii. Genel saghg
ve ozellikle bel bolgesi saghgini korumakve iyilestirmek icin hem Yoga hem de Pilates egzersiz yontemleri giivenle kullanilabilir.
Anahtar Kelimeler: Yoga, Pilates, Lumbar bolge.
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sedentary lifestyle means sitting for a
A]ong time while at work, in spare times
and while moving, and the lack of

physical activity together with this lifestyle
causes many problems.! These problems
negatively affect the quality of life, such as
deterioration of posture, low back pain, and
decreased strength and flexibility.12 Studies
have shown that physical inactivity causes an
increase in sedentary time in women, with
women being less active than men.2

Yoga and Pilates, which are mind-body
exercises, have been very popular in the
literature in recent years because they reduce
pain, strengthen core muscles, provide
flexibility and relaxation. Both exercise methods
are used separately, especially in women, to
improve flexibility, provide muscle control and
increase strength.3

Yoga targets many muscle groups to
lengthen tense muscles and strengthen core
muscles that are often underused.+? It is known
that the yoga exercise program produces
beneficial results in protecting and improving
the health of the lumbar region, as well as
minimizing the negative effects of conditions
such as pain caused by health problems in the
lumbar region. In a study, it has been shown
that regular participation in Yoga exercise
protects the health of the lumbar region and is
effective in minimizing the negativities that
accompany the problems that occur in the
lumbar region.6

Pilates is a type of exercise used to reduce
back pain. The Pilates method is a technique
that focuses on increasing lumbopelvic
stabilization and improving posture, breathing,
flexibility, increasing strength and providing
muscle control. The Pilates approach provides
active use of body muscles to stabilize the
lumbopelvic region. There is evidence that
Pilates is an effective approach to increase the
strength of deep body core muscles.”-8
In the literature, it is seen that Pilates and Yoga
exercises protect and improve physical health as
in other types of exercise. On the other hand, it
is seen that the effects of exercise types on
general physical functions are discussed in the
studies in the literature, and it is striking that
there are limited studies examining the effects
of exercise on parts of the body. As a result of the
literature review, it was seen that the studies
investigating the effects of Pilates and Yoga
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exercises on the lumbar region were limited.45.7
While one of these studies was a pilot study,* the
other two separately examined the effect of Yoga
and Pilates exercises on low back pain in
different conditions.57 As it is known, many
health problems occur in the lumbar region,
which is the center of gravity of the body, and
studies®19 show that 80-84% of people
experience health problems related to the
lumbar region at least once in their life.
Although the factors that cause people to have
health problems in the lumbar region vary, it is
stated that the problems seen in the lumbar
region, especially in industrialized countries,
are serious public health problems.1112 At this
point, it is an important issue to conduct
research on the effects of participation in
exercise on the lumbar region in order to
minimize the health problems in the lumbar
region and to protect the health structure of the
lumbar region. Although these two exercise
methods are used separately in women in the
literature, there is no such study as far as we
know comparing Yoga and Pilates in middle-
aged women before. The first hypothesis of this
study was that the endurance and flexibility of
the spine increase after Yoga and Pilates
exercise programs; the other hypothesis was
that Yoga is superior to Pilates in increasing the
endurance and flexibility of the spine.
Therefore, in this study, it was aimed to
examine the effects of participation in a Yoga
and Pilates-based exercise program on
endurance and flexibility performance, which
are important parameters for lumbar region
health.

METHODS

Study design

In this study, the pre-posttest study model,
which i1s widely used in experimental studies,
was used. The performance tests of the
individuals in the Yoga and Pilates exercise
group were tested at both before and after the
exercise programs. Differences between pre-
posttest performance parameters were
compared. Approval for the study was granted
by the Non-Interventional Clinical Research
Ethics Committee of Pamukkale University
(decision no: 60116787-020/54315). Informed
consent was obtained from all study
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participants and assurances were given of the
confidentiality of the information. The study
was carried out in accordance with the
Declaration of Helsinki.

Participants

This research was carried out in a Wellness
Center in Denizli. Participants were divided into
two groups as Yoga and Pilates groups by block
randomization method according to body mass
index (BMD).

Inclusion criteria were: Being in the 30-50
age range, no regular exercise habits, and ability
to understand verbal and written information.

Exclusion criteria were: Having known
physical, neurological, psychiatric, oncological,
cardiovascular  disease-causing  functional
disability, participating in any exercise or
strength training in the last 3 months,
pregnancy breastfeeding, and those with chronic
low back pain.

Outcome measures

Sit and reach test: The sit and reach test
was used to determine the flexibility
performance of the individuals participating in
the research. The test was performed using a sit-
and-reach bench with a length of 35 cm, a width
of 45 cm and a height of 32 cm. Before the test,
the participants were visually shown how the
test was administered. Participants tried to
reach as far as they could on a tripod prepared
in accordance with the procedure, the test was
repeated twice for everyone, and the best test
score obtained was recorded as cm.13

Curl up: It was done to determine the
endurance levels of the muscles in the
abdominal region.

1-Dynamic: In the initial phase of the test,
the individual is in the supine position. The
lower extremities are abducted approximately
shoulder-width apart and the knees are in the
semi-infected position. During the test, the
participant's ankles were fixed by the
researcher. The upper extremities are located on
the opposite shoulders. The number of curl ups
that the subjects were able to do in 1 minute was
recorded, in which the participants were asked
to flex their trunk and get up enough to touch
their elbows and knees.!4

2- Static: The time that the participant
could maintain this position with the hips and
knees at 90 degrees in a crossed position in front
of the body was recorded with a chronometer.1?

Static back endurance test: It was used to
determine the endurance levels of the back
muscles. In the initial phase of the test, the
participant lay flat on the table with the pelvis,
hips, and knees in the prone position, with the
inguinal region at the end of the table. The
ankles of the participant were fixed. He/she was
asked to place his/her upper extremities next to
the trunk. The length of time the participant
could stay on a straight line in the horizontal
position was determined by a stopwatch. The
test was terminated when the participant fell
from the horizontal position or could not
maintain the current position. The test was
continued for a maximum of 240 seconds.16

Horizontal side bridging: It was used to
determine the endurance levels of the spinal
stabilizer muscles. In the initial phase of the
test, the participant stands in a side-lying
position with the lower extremities extended.
The top foot was placed in front of the bottom
foot for support. The participant made elevation
on the forearm and ankle until the pelvis and
trunk were in a horizontal position. During the
test, attention was paid to ensure that the
participant was on a straight line. The time that
the participant could not maintain the position
was determined in seconds with a stopwatch.
Measurements were made for the right side of
the participants because the dominant sides of
all participants were right.17.18

Interventions

Pilates and Yoga exercises were given to
women by experienced and  trained
physiotherapists. The participants in both
groups were given preliminary information
about the purpose of the exercise program
applied before the study and the physical
activities to be performed within the scope of the
exercise program. Individuals in the Pilates
group participated in a 45-minute reformer
Pilates exercise program twice a week for 12
weeks. All participants were informed about the
reformer tool and the work program. Each
session of the 12-week Pilates program applied
in our study was started with horizontal costal
breathing exercises and warm-up exercises
applied on the mat for 5 minutes as a
preliminary preparation. The exercises were
initially performed as 6-8 repetitions. The
degree of difficulty of the exercises was achieved
by increasing the spring resistance and
modifying the range of motion.19.20 The names of
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the exercises applied to the reformer Pilates
group are in Table 1.

Individuals in the Yoga group participated
in a Yoga exercise program for 45 minutes a day,
two days a week for 12 weeks. Each session of
the 12-week Yoga program applied in our study
started with 5 minutes of pranayama
(breathing) exercises in classical Yoga as
preliminary preparation, 5-10 minutes of warm-
up-stretching movements, 20 minutes of sun
salutation sets, followed by 20-30 minutes of
dynamic Yoga asanas. The program was
completed by applying savasana for 5-10
minutes.2! The exercises applied in the Yoga
group are shown in Table 2.

No side effects or adverse events were
experienced during the exercises in both
exercise groups. All women completed the
exercise program.

Statistical analysis

G-Power 3.1 program was used to calculate
sample size. It was observed that the effect size
obtained in the reference study?? was strong
(d:1.158). As a result of the power analysis, we
conducted for the study, using the effect size
value calculated according to sit and reach test
results in the reference study, it was calculated
that 80% power could be obtained at the 95%
confidence level when at least 22 participants
(at least 11 participants for each group) were
included in the study. Considering the risk of
individuals leaving the study during follow up,
it was planned to start the study with 40
participants (20 for each group). SPSS 22.0
program was used for the analysis of the data
collected. Descriptive statistics were used to
calculate the age and BMI values of the
participants in the Yoga and Pilates group. The
Kolmogorov-Smirnov test was used to examine
whether the data conformed to the normal
distribution. The Wilcoxon test was used to
compare the measurement results between the
in-group test and the post-test, while the Mann
Whitney U analysis was used to compare the
measurements taken in the pre-test and post-
test between the groups because the data did not
fit the normal distribution. p<0.05 was accepted
as a significant difference.

RESULTS

A total of 40 women (Group of Yoga n:20,
group of Pilates n:20) with a mean age of
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41.62+6.91 years were included in the study.
When the groups were compared in terms of age
and BMI values, no statistically significant
difference was found (p>0.05, Table 3).

When both groups were compared before
and after treatment, a statistically significant
difference was found in favor of post-treatment
in all measurements (p<0.05, Table 4). When the
comparison was made between the groups, there
was no significant difference between the groups
in any parameter before or after the treatment
(p>0.05, Table 4).

DISCUSSION

In this study, it was investigated whether
Yoga and Pilates exercises in women influence
flexibility and endurance, which are related to
the health of the lumbar region. According to the
results of the study, it was determined that both
exercise programs provided a significant
increase in flexibility and endurance
parameters, which are physical performance
indicators in women. In addition, when both
exercise programs were compared in terms of
flexibility and endurance, it was seen that the
exercise programs were not superior to each
other.

Endurance and flexibility are important
components of physical fitness and activity.
These components improve with different types
of exercise methods.23 One of these exercise
methods are Pilates and Yoga, which are known
as complementary exercise methods in the
literature.

Yoga is expressed as a means of "self-
movement" of the nervous system and spine and
extremity joints at the same time with its static-
dynamic processes. In general, Yoga practice is
performed slowly and gradually in a closed
kinetic chain (certain poses or static postures),
which may include active stretching, isometric
muscle contractions, increasing concentration,
and appropriate breathing patterns.8 Therefore,
many physical dysfunctions can be relieved, and
the flexibility of the body can be improved with
the practice of Yoga. There are different
methods for assessing flexibility in the
literature. One of these methods, the sit and
reach test, has been frequently used in the
literature to evaluate flexibility. This test is also
used in studies involving Yoga intervention.24 It
has a simple procedure, is easy to administer,
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Table 1. Pilates exercises.

1-

3-

5-

7-

9-

11-
13-
15-
17-
19-
21-
23-
25-
27-
29-
31-
33-
35-

Footwork Series

Running

Pelvic Tilt

Leg Circles

Frog

Knee Stretch

Knee Stretch Arched

Knee Stretch Knees Off
Scooter

Single Leg Stretch

Single Straight Leg Stretch
Hundred

Coordination

Stomach Massage Round
Stomach Massage Hands Back
Stomach Massage Reach
Stomach Massage Twist
Short Box Round

2-  Short Box Twist

4- ShortBoxTree

6- Elephant

8- Long Stretch

10- Up Stretch

12- Down Stretch

14- Tendon Stretch

16- Semi Circles

18- Side Splits

20- Front Splits

22- Thigh Splits

24- Short Spine Massage
26- Long Box Swan

28- Long Box Pulling The Straps
30- Long Box TPull

32- Long Box Backstroke
34- Long Box Teaser

36- Long Spine Massage

Table 2. Yoga exercises.

1- Virabhadrasana

3- Navasana

5- Ardha Matsyendrasana
7- Anjaneyasana

9- Baddha Konasana

11- Virasana

13- Dandasana

15- Balasana

17- Purvottanasana
19- Ananda Balasana
21- Bhujangasana

23-
25-
27-
29-
31-

Bitilasana
Salambhasana
Ardhauttansana
Agnisthambasana
Vasisthasana

2- Eka pada Rajakapatosana
4- Eka pada Rajakapatosana 2
6- Shavasana

8- Padmasana

10- Bakasana

12- Bidalasana

14- Janu Sirsasana

16- Chaturanga Dandasana
18- Adho Mukha Svanasana
20- Plank Pose

22- Anantasana

24- Supta Padangusthasana
26- Matsyasana

28- Utkatasana

30- Parsvottanasana

32- Setu Bandha

33- Pavanamuktasana

Table 3. Demographic characteristics of the Yoga and the Pilates groups.

Yoga Group Pilates Group
MeanSD MeanSD p
Age (years) 39.75+5.84 43.5+7.99 0.139
Height (cm) 164.9+4.52 164.7+5.98 0.532
Body weight (kg) 62.4+10.14 63.15+10.36 0.807
Body mass index (kg/m2) 22.85+2.84 23.27+3.59 0.946
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Table 4. Pre-test and post-test results in the Yoga and the Pilates groups.

Okunakol et al

Yoga Group Pilates Group
Pre-test Post-test Pre-test Post-test

Mean+SD Mean+SD p Mean+SD Mean+SD p
Sit-reach test -2.75+1.02 3.9+1.14 <0.001  -0.05+1.09 6.6+1.02 <0.001
Dynamic curl up 30.2+2.37 35.35+2.51 0.010* 31.05+2.48 34.95+2.71 <0.001
Static curl up 46.3+3.85 52.15+4.48 <0.001  48.8+3.86 54.65+4.43  <0.001
Static back endurance 26.45+3.13 31.6+3.32 <0.001 30.7t3.74 38.4+4.3 <0.001
Static endurance lateral bridge 18.4+2.04 23.85+2.93 <0.001 21.15+2.8 27.1+3.4 <0.001
*p<0.05.

Table 5. Comparison of Pre and posttest values between the Yoga and the Pilates groups.
Pre-test Post-test
Yoga Group Pilates Group Yoga Group  Pilates Group

Mean+SD Mean+SD p Mean+SD Mean+SD p
Sit-reach test -2.75+1.02 -0.05+1.09 0.097 3.90+1.14 6.60+1.02 0.142
Dynamic curl up 30.20+2.37 31.05+2.48 0.850 35.35+2.51 34.95+2.71 0.828
Static curl up 46.30+£3.85 48.80+3.86 0.616 52.15+4.48 54.65+4.43 0.561
Static back endurance 26.45+3.13 30.70+3.74 0.323 31.60+3.32  38.40+4.30 0.256
Static endurance lateral bridge 18.40+2.04 21.15+2.80 0.745  23.85+2.93  27.10+3.40 0.674

*p<0.05.

requires minimal skill training to perform, and
the equipment required to perform the test is
affordable, used to assess flexibility in lower-
back problems.2526 In a study, the increase
obtained with this test after Yoga intervention
22 was found to be like the increase obtained in
this study.

The literature also reported that Yoga
improves muscular endurance. These studies
focused especially on upper extremity and
abdominal muscular endurance.2127.28 In one of
these studies, it was reported that a significant
improvement was achieved in the curl-up test,
which we used in our study after the 12-week
Yoga program. In the study of Lau et al., curl up
measurement values increased after Yoga
intervention as in our study.2! In another study,
it was reported that Yoga increased back
endurance.2® Spinal stabilization is provided as
the abdominal and spine stabilizer muscles are
strengthened during the performance of Yoga
poses.29.30 Therefore, an increase in spinal

stabilizer endurance is an expected result in this
study.

It is well known in the literature that the
Pilates improves flexibility. Pilates increase
muscle strength and flexibility by gradually
strengthening the muscles, cartilage, and
connective tissue of the trunk segment. In a
study conducted in postmenopausal women,
flexibility increased after Pilates compared to
the sit and reach test.3! In other study,
flexibility increased after Pilates in female
volleyball players.32 Findings of our study on
flexibility Lee et al. 's study shows similarity
with the flexibility scores.

Pilates includes many abdominal exercises,
so it is expected to improve abdominal
endurance. Like our study, in a different study
that included healthy individuals, abdominal
endurance increased according to the curl-up
test.33 Both abdominal and back endurance
increased after 6 weeks of Pilates exercises in
patients who experienced pain due to disc
herniation. Our study was like other studies in
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terms of abdominal and back endurance
development. Since Pilates includes exercises
that provide spinal stabilization, it is an
expected result to increase spinal stabilization
endurance.

In this study, there was no difference before
the intervention in terms of flexibility and
endurance in the Yoga and Pilates group, and
there was no difference after the intervention.
According to this result, it was seen that both
exercise methods were not superior to each other
in terms of flexibility and endurance. There are
few studies in the literature comparing Yoga
and Pilates. Lim et al. was found that Pilates
was superior to Yoga in terms of feeling better
about health-promoting lifestyle elements and
physical and mental fitness.3* On the other
hand, Ulug et al. stated that there was no
difference between the groups in terms of pain,
disability, depression and quality of life in
individuals with neck pain.3® There may be no
difference between two exercise programs
because both Yoga and Pilates have different
movements that will improve flexibility and
endurance, and our study was conducted only on
sedentary women. Future studies may compare
these two exercise methods on different cases,
such as postmenopausal women with low back
and neck pain. In Pilates and Yoga exercises,
many muscle masses in the body, especially
large muscle groups, are included in the
exercise. According to this information, studies
can be conducted on the effects of Pilates and
Yoga exercises on different motor
characteristics (balance, agility, strength, etc.).

One of the strengths of our study is that,
unlike the literature, the duration of our
exercise programs is 12 weeks. Generally, an 8-
week program was applied in the studies. In
addition, this study is the first to compare Yoga
and Pilates in terms of flexibility and endurance
in women.

Limitations

This study has several limitations. One of
them is that there were no interim evaluations
of the study, so it is not known from which week
the development of flexibility and endurance
began. Another limitation is that the results
cannot be generalized since the study was
conducted in healthy women of a certain age.
Finally, it is a fact that we cannot give the long-
term results of the groups. In future studies

comparing Yoga and Pilates, both interim
results and long-term results can be examined.

Conclusion

According to the results of our study, it was
determined that both exercise types improved
both flexibility and muscle endurance
performance. Both Yoga and Pilates exercises
can be used safely to protect and improve
general health and especially lumbar region
health. There is a need for studies in which the
effects of Yoga and Pilates exercise on the
functional structure of younger and older
people, who are not included in the middle-aged
female group, are also included in our study.
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Subakromiyal sikisma sendromlu hastalarin el kavrama
performanslarinda kinezyo bantlamanin akut etkileri:

randomize kontrollii calisma
Selvin BALKIt, Hacer Hicran SIMSEK?2

Amag: Etkilenen omuza uygulanan kinezyo bantlamanin (KB), subakromiyal sikisma sendromu (SSS) hastalarinin maksimum
kavrama performansinda olusturdugu akut etkileri belirlemek.

Yontem: Tek tarafli subakromiyal sikisma sendromu olan 34 hasta, iki gruptan birine rastgele olarak ayrildi: Sham KB (13 kadin,
5 erkek) ve KB (10 kadin, 6 erkek). KB grubu igin deltoid ve supraspinatus kaslarina %10-25 gerilimle inhibe edici KB teknikleri,
etkilenen omuza %50-75 gerilimle mekanik diizeltme KB teknigi uygulandi. Sham KB grubunda, iki I-bant (10-cm)
akromiyoklavikular eklem ve deltoid distaline gerim olmadan uygulandi. Maksimum kavrama giicii ve siiresi, hidrolik el
dinamometresi ile baslangicta ve bantlamadan hemen sonra test edildi. Ayrica baslangi¢ 6l¢iimiinde, el dinamometresi ile
izometrik omuz kas kuwveti ve10-cm gérsel analog skalasi ile aktiviteye bagl agn diizeyi degerlendirildi.

Bulgular: Demografik 6zellikler ve baslangi¢ 6lciimlerde gruplar arasinda anlamli fark yoktu (p>0,05). Grup ici karsilagtirmada
bantlama sonrasinda Sham KB (p=0,013, d=0,425) ve KB (p=0,001, d=0,549) gruplarinin maksimum kavrama giicii
6lciimlerinde ve KB grubunun (p=0,030, d=0,597) maksimum kavrama siiresinde azalma kaydedildi. Gruplar arasi
karsilastirma sonucuna gore bantlama sonrasinda KB grubunun maksimum kavrama siiresinde azalma saptandi (p=0,000,
d=1,509).

Tarigma: Subakromiyal sikisma sendromu olan hastalarin etkilenen omzuna inhibitor ve diizeltici kinezyo bantlama
tekniklerinin uygulanmasi, elin maksimum kavrama siiresinde akut bir azalmaya neden olabilir.

Anahtar Kelimeler: El kuweti, Dinamometre, Kinezyo bant, Subakromiyal sikisma sendromu.

Acute effects of Kinesio Taping on hand grip performance in patients with subacromial

impingement syndrome: a randomized controlled trial
Purmpose: To investigate the acute effects of Kinesio Taping (KT) of the affected shoulder on maximal hand grip performance in
patients with subacromial impingement syndrome.
Methods: Thirty-four patients with unilateral subacromial impingement syndrome were randomly assigned to one of two groups:
Sham KT (13 females, 5 males) and KT (10 women, 6 men). In the KT group, inhibitory KT techniques with a tension of 10-25%
were applied to the deltoid and supraspinatus muscles, and the mechanical correction KT technique with a tension of 50-75%
was applied to the affected shoulder. In the Sham KT group, two I-tapes (10 cm) were applied without tension over the
acromioclavicular joint and distal to the deltoid muscle. Maximal grip strength and maximal grip duration were tested at
baseline and immediately after taping using a hydraulic hand dynamometer. In addition, shoulder muscle isometric strength
was measured at baseline with a hand dynamometer, and activity-related pain was assessed with a 10-cm visual analog scale.
Results: No significant difference was found between groups in terms of demographics and baseline measurements (p > 0.05).
Within group comparisons showed decreased maximal grip strength after taping in the Sham KT (p=0.013, d=0.425) and KT
(p=0.001, d=0.549) groups, and decreased maximal grip duration in the KT group (p=0.030, d=0.597). Inter-group
comparisons showed decreased maximum grip duration in the KT group after taping (p=0.000, d=1.509).
Conclusion: The application of inhibitory and corrective KT techniques over the affected shoulder of patients with subacromial
impingement syndrome can lead to an acute decrease in maximal grip duration
Keywords: Hand strength, Dynamometer, Kinesio tape, Subacromial impingement syndrome.
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muz agrisi, kas-iskelet sistemiyle ilgili
O semptomlarin %16’s1n1
olusturmaktadar.! Prevalansinin
kadinlarda daha yiiksek oldugu ve yaslanmayla
arttig1 bilinmektedir.l:2 Omuz agrisi, genellikle
subakromiyal eklem boglugunun daralmasi
sonucu subakromiyal bursa ve supraspinatus
tendonunda olugsan hasar nedeniyle ortaya
cikmaktadir.3 Omuz agrisinin, omuz kaslarinin
aktivasyonunda bozulmalara yol agtig1 kabul
edilmektedir.3
Subakromiyal sikisma sendromu (SSS)
olan hastalarin konservatif tedavisi
kapsaminda; cesitli egzersiz ve elektroterapi
yontemleri, soguk uygulama, masaj ve manuel
tedaviler, anestetik madde velveya
kortikosteroidlerin lokal enjeksiyonu, kinezyo
bant (KB) gibi cesitli uygulamalar yer
almaktadir.145 KB, omuz agrisina yol agan
hastaliklar i¢in son yillarda ¢ok fazla kullanilan
ve dikkat c¢eken bir elastik bantlama
yontemidir.6 Norofizyolojik bant olarak da
adlandirilan KB'nin; analjezi bagta olmak tizere

kaslarda fasilitasyon/inhibisyon,
eklem/postirde koreksiyon, lenf/kan
dolagiminda artis gibi 6nemli fizyolojik

etkilerinin oldugu belirtilmektedir.”9 Deltoid ve
supraspinatus (SSP) kaslarinin
insersiyosundan orijinine dogru (inhibitér) ve
glenohumeral ekleme koreksiyon teknigi ile
yapilan kinezyo bantlama sonrasinda
subakromiyal eklem boglugunda artisin oldugu
kaydedilmigtir.9 Subakromiyal sikigma
sendromu olan hastalara diger tedaviler ile
birlikte uygulanan kinezyo bantlamanin
ozellikle agr1 ve fonksiyon tizerine olumlu
etkilerinin  oldugunu gosteren c¢alismalar
bulunmaktadir.41011 Ancak, literatiirde kinezyo
bantlamanin omuz kas kuvveti ve aktivitesi
uzerindeki etkileri ve bu etkilerin fonksiyonel
sonuglar1 hakkinda yeterli bilgi mevcut
degildir.19 Bu konuda yeni ¢aligmalara ihtiyag
vardir.

Subakromiyal sikisma sendromu olan
hastalarda KB, genellikle omuz eklemine
verilen mekanik destekle Dbirlikte SSP,
infraspinatus (ISP) ve deltoid kaslarinda
inhibisyon olusturma amaciyla yapilmaktadir.?
Rotator manset kaslarinin, 6zellikle ISP ve SSP
kaslarimin  omuz  stabilitesindeki  6nemi
bilinmektedir.12 El ile giigli bir kavrama
aktivitesi yapildiginda, ISP ve SSP kas
aktivitesinde, 6nemli artiglarin oldugu rapor
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edilmistir.12 Ancak bildigimiz kadariyla mevcut
literatirde, subakromiyal sikisma sendromu
icin etkilenen omuza wuygulanan kinezyo
bantlama ile el kavrama performansi arasi
etkilesimi incelemek i¢in yapilmis c¢alisma
bulunmamaktadir.

Calismanin hipotezi, el kavrama
performansinin subakromiyal sikigma
sendromu i¢in oOnerilen kinezyo bantlama
uygulamasindan etkilenebilecegi diisiincesiyle
olusturuldu. Calismamizin amaci,
subakromiyal sikisma sendromunda randomize
kontrolli olarak kinezyo bantlama veya sham
kinezyo bantlama uygulamasinin hemen
sonrasinda maksimum kavrama kuvvet ve
stiresinde olusan akut etkilerin incelenmesi idi.
Ayrica, bantlama  Oncesinde  hastalarin
etkilenen omuzunun aktivite-iligkili  agr1
seviyesi, izometrik kas kuvveti, maksimum
kavrama kuvvet ve siiresi arasindaki iligki
arastirildi.

YONTEM

Calismanin Tasarimi ve Bireyler

Mevcut c¢alisma, omuz agrisi nedeniyle
klinik/radyolojik inceleme sonrasi tek tarafli
subakromiyal sikisma sendromu tanisi alan
hastalar1 igerdi. Hastalara g¢alismanin amac,
yapilmasi planlanan él¢giimler ve subakromiyal
sitkisma sendromu hakkinda bilgi verilip
hastalardan yazili onamlar1 alindi. Universite
etik kurulunca c¢alisma protokolii onayladi
(Karar no: 2010-06/61).

Subakromiyal sikisma sendromu olan
hastalar; 18-70 yas araliginda ise, en az bir ay
devam eden omuz agrisi varsa, pozitif Hawkins-
Kennedy ve Neer sikigsma test sonuglarina
sahipse calismaya dahil edildi. Calisma
oncesinde kinezyo bantlama uygulamasi
yapilanlar, son 3 ayda subakromiyal sikisma
sendromu i¢in fizik tedavi ve intra-artikiiler
enjeksiyon hikayesi olanlar ve ust ekstremite
performansini  etkileyebilecek norolojik ve
ortopedik problemler ile katilimi
engelleyebilecek psikolojik problemi
tanimlanan hastalar ¢alisma dig1 birakildi.

Calismaya subakromiyal sikisma
sendromu olan 40 hasta (27 kadin, 13 erkek)
kabul edildi ve hastalar randomize say1 tablosu
kullanilarak Sham KB ve KB gruplarina ayrildi.

Olgiimler
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Cinsiyet, yas, viicut kiitle indeksi (VKI),
semptom siiresi (SS), aktivite-iligkili agr1 (10-cm
gérsel analog skala, GAS) ve etkilenen
dominant kol (EDK) sayisina dair bilgiler
calisma gruplari i¢in kaydedildi.

Agr1 siddetinin degerlendirilmesi

Hastalardan, etkilenen kolun aktif
hareketi ile hissettikleri agriyi GAS tuzerinde
isaretlemeleri istendi. GAS i¢in, bir diz ¢izgi
(10-cm) iizerinde basinda ‘agri yok’, sonunda
‘cok siddetli agr1 var’ ifadeleri kullanildi.
Isaretlenen mesafe cm cinsinden o6lgllerek
aktivite-iligkili agr1 sonucu saptandi.

Kas kuvveti dlgtimleri

Kas kuvvet olglimlerine baglamadan &énce
omuz hareketlerinin birkag tekrar1 olacak
seklinde 1sinma egzersizleri verildi. Bantlama
oncesinde 40 hastanin tamaminda izometrik
kuvvet 6l¢giimleri yapildi. Bir denemeden sonra
1-2 dakika ara verilerek yapilan iki ardigsik
O6lcimiin ortalamasi alinarak kaydedildi. Bu
Ol¢timler, bir el dinamometresinin
(FabricationEnterprises Inc., NY, ABD)
kullanimiyla ve Make test yoOntemiyle
gerceklestirildi.’3 Bu test esnasinda hastadan,
ekstremitesine kars1 dik pozisyonda
yerlestirilmis olan dinamometreyi maksimum
bir ¢abayla itmesi ve 5 saniye tutmasi istendi.
Andrews vd. tarafindan tanimlanan standart
sirt ustii pozisyonlarindal3, fleksor, ekstansor,
abduktor, i¢ ve dis rotator omuz kas grubu
kuvvetleri 6lgilda.

El kavrama performansinin élgiimii

Olciimler bantlama dncesi ve bant
tatbikinden 5 dakika sonra; Amerika El
Terapistleri Dernegi'nin onerdigi test
pozisyonunda; sandalyede otururken omuz
notral rotasyon ve adduksiyonda, dirsek 90°
fleksiyonda, 6n kol destekli ve mid-rotasyonda
ve el bilegi nétralde gerceklestirildi. Baseline®
hidrolik el dinamometresi (Hixon, TN, ABD)
kullanilarak maksimum kavrama kuvveti ve
stiresi, bir deneme sonrasi 1-2 dakika ara ile
yapilan ¢ Olgiimiin ortalamasi alinarak
hesaplanda. Hastaya tim glcl ile
dinamometreyi sikmasi ve ayni gigle tutmasi
istendi. Dinamometreyi maksimum kuvvetle
tutma stiresi kronometre ile 6l¢iildi. Maksimum
kavrama kuvveti pound ve maksimum kavrama
sliresi saniye cinsinden kaydedildi.

Bantlama prosediirii

Kinezyo bantlama uygulamalar: bu alanda
sertifikas1 olan bir fizyoterapist tarafindan

omuz kuvvet Olgimlerinin hemen sonra
gerceklestirdi., Omuz kuvvet Olglimlerine
bagslamadan o6nkolun i¢ bélimine kiigik bir
parca KB yapistirilarak 20-30 dakikalik bir
alerji testi uygulandi ve hastalarda herhangi bir
cilt reaksiyonu gbzlenmedi. Etkisi
olmayan/sham KB ve terapotik amaghh KB
yapildi. Farkli renkte ama ayni etkiye sahip
olan, 5 cm genisliginde Kinesio® Tex Gold
bantlar1 kullanildi. Iki I-bant (10-cm), sham KB
icin Sekil 1A’da gosterildigi bigimde gerim
verilmeden akromiyoklavikular eklem ve
deltoidin distaline uygulandi. KB grubunda ise
inhibitor KB kas teknigine uygun bir gekilde,
deltoid i¢in mavi ve supraspinatus i¢in siyah
renkli Y-bantlar1 kaslara insersiyo-orijin
yoniinde ve %10-25 gerimle tatbik edildi (Sekil
1B).7 Ilave olarak, bej renkli bir I-bant, korokoid
¢ikintidan  deltoidin  posterioruna  dogru
glenohumeral eklemin mekanik koreksiyonu
icin yliksek gerimde (%50-75) uyguland1 (Sekil
1B).7

Istatistiksel analiz

Istatistiksel  analizler, “IBM SPSS
Statistics 14’ programi ile yapildi. Tanimlayici
istatistiksel analizler ile ¢alisma gruplarinin
ozellikleri belirlendi. Bu analizlerde sapli kutu
grafik diginda isaretlenen ve béylece el kavrama
performans1 sonuglarinda ug¢ degerlere sahip
oldugu belirlen 6 hasta ¢gikarilarak geriye kalan
34 hastanin sonucu ile istatistiksel analizler
gergeklestirildi. Degigkenlerin normal dagilimi
Shapiro-Wilk testiyle incelendi. Maksimum
kavrama stresinin, Sham KB grubunda
bantlama o6ncesi ve KB grubunda bantlama
Oncesi-sonrast normal dagilim  gosterdigi
saptandi. Normal dagilim gozlenmeyen diger
sonuc¢larin analizinde, Mann-Whitney U ve
Wilcoxon testileri kullanildi. Normal dagilim
gosteren sonuglar i¢in yapilan gruplar arasi
kargilagtirmalarda Iligkisiz Orpeklem t testi ve
grup ici kargilagtirmalarda ise Iligkili Orneklem
t testi uygulandi. Kategorik degiskenler i¢in Ki-
kare testi yapildi. Baglangig maksimum
kavrama kuvveti ve siiresi, omuz izometrik kas
kuvveti ve aktivite-iligki agr1 sonuclari arasi
baglantilar, Spearman korelasyon testi ile
analiz edildi. Farkli formillerin kullanimiyla
Mann-Whitney U ve Wilcoxon (d = Z / VN),
Nigkisiz Orneklem t (d = t*VN1+ N2/ N1 * Na) ve
Iigkili Orneklem (d =t / YN) t test sonuglarinin
etki buyukluglu hesaplandi. Etki buyuklugu ve
korelasyon sonucglari, Cohen’in tanimladigi
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diistik (d = 0,20), orta (d = 0,50) ve yiiksek (d =
0,80) etki biytkligi sinrlarina  gore
yorumlandi.l4 Istatistiksel anlamlilik, p<0,05
olarak kabul edildi. G*Power (Ver. 3.1.7, Axel
Buchner, Universitat Kiel, Germany) program
ile maksimum kavrama zamaninin istatistik
sonucu i¢in post-hoc gii¢ analizi yapildi.

BULGULAR

Sham KB grubunda; 13 kadin, 5 erkek, yas:
53,72+12,27 yi; VKI: 30,31+4,30 kg/m2, SS:
12,61+11,11 ay, GAS: 7,77+1,36 cm ve EDK: 12
olarak bulundu. Etkilenen omzun fleksor,
ekstansor, abduktor, i¢ ve dig rotator izometrik
kas kuvvetleri sirayla; 8,11+3,08, 8,00+2,32,
4,94+2.34, 5,78+2,94 ve 5,94+3,07 kg-kuvvet
seklinde belirlendi.

KB grubunda, 10 kadin, 6 erkek, yas:
48,00+£12,24 yil, VKI: 26,69+4,62 kg/m2, SS:
12,50+10,52 ay, GAS: 6,88+2,25 cm ve EDK: 8
oldugu belirlendi. Etkilenen omzun fleksor,
ekstansor, abduktor, i¢ ve dig rotator izometrik
kas kuvvetleri sirayla; 8,19+2,32, 6,88+2,42,
5,25+2,93, 5,756+2,93 ve 5,19+2,88 kg-kuvvet
seklinde saptandi.

Baslangi¢ degiskenleri ve el performansi
olgiimleri i¢in gruplar arasinda VKI diginda,
istatistiksel olarak onemli farklihgin olmadig
saptandi (p=0,088-0,986). Sadece VKI icin
calisma gruplar: arasinda anlaml farkin oldugu
kaydedildi (p=0,025). Spearman korelasyon
analiz sonuglar1 Tablo 1'de gosterilmigtir.
Maksimum kavrama kuvvetinin aktivite-iligkili
agr1 ile negatif (r=-0;505 p=0,002) ve omuz
izometrik kas kuvveti sonucglariyla pozitif
(rotatorlerle  r=0,639-0,682; p=0,000-0,000,
digerleriyle  r=0,356-0,739;  p=0,039-0,000)
diisiik-orta seviyelerde iligkili oldugu belirlendi.
Maksimum kavrama sliresinin ise sadece omuz
ekstansor, abduktér ve dig rotatér kas
kuvvetleri ile diisiik seviyede pozitif (r=0,378-
0,404; p=0,027-0,018) yoénde iliskili oldugu
gbzlendi (Tablo 1).

Bantlama 6ncesi ve sonrasi yapilan grup igi
analizlerde; hem Sham KB (p=0,013) hem de KB
(p=0,001) gruplarinin maksimum kavrama
kuvvetlerinde anlamli azalmanin oldugu ancak,
maksimum kavrama suresinin sadece KB
grubunda énemli bir azalma gésterdigi bulundu
(p=0,030, d=0,597) (Tablo 2 ve 3). Maksimum
kavrama kuvvet ig¢in bantlamanin etki
biiytikliigii KB grubunda (d=0,549), Sham KB
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grubundan (d=0,425) daha yiiksek oldugu
ortaya kondu (Tablo 2).

Bantlama sonrasi gruplar arasi
kargilastirmalarda anlamli olan tek sonug,
maksimum kavrama siiresi i¢in KB grubunda
gozlenen azalma idi (p=0,014) (Tablo 3).
Maksimum kavrama stiresinde gozlen bu akut
azalma i¢in Inhibitér ve diizeltici KB
tekniklerinin etki biiytikligi oldukg¢a yluksekti
(d=1,509). Maksimum kavrama kuvveti icin
bantlama sonrasi yapilan gruplar arasi
analizde, anlamli fark bulunmadi (p>0,05)
(Tablo 2). Bantlama sonrasi gruplar arasi
maksimum kavrama sturesi sonucu ile yapilan
analizde, glictin, %81 oldugu saptanda.

TARTISMA
Bu c¢alisma, subakromiyal sikigsma
sendromu olan hastalarin omuzlarina

uygulanan Kkinezyo bantlamanin kavrama
performansina etkisini arastirmak amaciyla
yapildi. Gruplar arasi analiz sonuclari, inhibitoér
ve korektif KB uygulamasi sonrasinda
maksimum kavrama stresinde o6nemli bir
azalmanin  oldugunu, ancak maksimum
kavrama kuvvetinin degismedigini gosterdi.
Baslangigta 6l¢tilen maksimum kavrama kuvvet
ve siresi ile izometrik omuz kas kuvvetleri
pozitif yonde iligkiliydi. Dolayisiyla, calismanin
sonuglari galisma hipotezini kismen destekledi.

Inhibitér KB uygulamasinin, kas aktivitesi
ve performansinda yaptigi etkiler
tartismalidir.l5 Bir c¢alismada, subakromiyal
sitkisma sendromu olan hastalarin deltoid
kasina inhibitor KB teknigi uygulanmig ve
hemen sonrasinda trapez kasinin alt par¢asinin
aktivitesinde 6nemli bir azalmanin oldugu
belirlenmistir.16 Inhibitér KB'nin etkisiyle omuz
kusag kas aktivitesinde olan bir azalmanin,
omuz stabilizasyonda bozulmaya ve maksimum
kavrama performansinda (kuvvet ve siire)
azalmalara yol acacagi diiginiilebilir. Calisma
sonuglari, subakromiyal sikisma sendromu olan
hastalara uygulanan inhibitér KB tekniginin
maksimum kavrama siiresine negatif etkisi
oldugunu goésterdi. Sham uygulama ve inhibitor
KB bantlama uygulamalarimi takiben her iki
grupta da maksimum kavrama kuvvetinde
azalma kaydedildi. Calismamizda, bantlama
oncesi ve sonrasinda maksimum kavrama
kuvvet 6l¢imleri arasindaki dinlenme siiresi 10
dakikadan daha kisaydi. Bu nedenle, olusan
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Tablo 1. Bantlama oncesi subakromiyal sikisma sendromlu 34 hastanin etkilenen omuz kas kuvveti ve agnsi ile maksimum
kavrama kuvvet ve siiresinin iligkisi.

(1 @ 3) 4 (%) (6) U] @)

(1) Maksimum kavrama rho
kuvveti
p
(2) Maksimum kavrama rho 0,207
siresi p 0,241
(3) Omuz izometrik fleksiyon rho 0,356 0,199
kuwveti p 0,039* 0,260
(4) Omuz izometrik ekstansiyon rho 0,739 0,400 0,464
kuvveti p <0,001 0,019* 0,006*
(5) Omuz izometrik abduksiyon  rho 0,496 0,404 0,429 0,656
kuvveti p 0,003* 0,018* 0,001* <0,001
(6) Omuz izometrik i¢ rotasyon  rho 0,639 0,312 0,385 0,720 0,654
kuvveti p <0,001 0,072 0,024* <0,001 0,000*
(7) Omuz izometrik dig rotasyon  rho 0,682 0378 0422 0,728 0,645 0,839
kuvveti p <0,001 0,027* 0,013* <0,001 0,000* <0,001
(8) Aktivite-iligkili agn rho -0,505 -0,209 -0,079 -0,371 -0,427 -0,651 -0,542
p 0,002* 0,235 0,657 0,031* 0,012* <0,001 0,001*

*p<0,05. rho: Spearman korelasyon katsayisi.

Tablo 2. Bantlama o6ncesi ve hemen sonra odlgiilen maksimum kavrama kuwveti (pound) icin grup ici ve gruplar arasi
karsilagtirmalar.

KB 6ncesi KB sonrasi
X+SD X+SD Fark p d
KB grubu (N=16) 45,06+19,61 39,69+17,28 5,38 0,001* 0,549
Sham KB grubu (N018) 52,89+28,58 45,89+26,10 7,00 0,013* 0,425
Fark 7,83 6,20
p 0,384 0,551
d 0,152 0,107

*p<0,05. KB: kinezyo bantlama. d: etki biiyiikliigii.

Tablo 3. Bantlama dncesi ve hemen sonra élgiilen maksimum kavrama siiresi (saniye) igin grup ici ve gruplan arasi karsilastirmalar

KB 6ncesi KB sonrasi
X+SD X+SD Fark p d
KB grubu (N=16) 15,81+8,26 10,50+4,38 5,31 0,030* 0,597
Sham KB grubu (N=18) 22,06+10,41 19,72+7,28 2,33 0,418 0,180
Fark 6,24 9,22
p 0,088 <0,001
d 0,299 1,509

KB: kinezyo bantlama. d: etki biiyikligi.
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yorgunluk her iki grupta kavrama kuvvetinin
azalmasina neden olmus olabilir. Ancak tedavi
sonrasinda her iki grup arasinda maksimum
kavrama kuvveti arasinda bir fark yoktu.
Inhibitér KB uygulanan grupta Sham KB
grubuna gore farkin olmamasinin nedeni, bu
gruba uygulanan korektif KB uygulamasinin
etkisi veya olast bir agr1 azalmasi ile
aciklanabilir. Bir ¢calismada, kinezyo bantlama
uygulandiktan  sonra kas  aktivitesinde
meydana gelen inhibisyonun agrinin
azalmasina neden oldugu rapor edilmigtir.!9
Calismamizda  bantlama  sorasinda agr
degerlendirilmedi. Ancak, bantlama &ncesi
degerlendirme bulgular1 arasinda yapilan
korelasyon analizinde, aktivite-iligkili agr1 ile
sadece maksimum kavrama kuvveti arasinda
orta seviyeli negatif yonde iligki oldugu
saptanda.

Bagheri vd.18 tarafindan, Sham KB ile
kargilagtirmali  olarak inhibitér Y-kinezyo
bantlamanin H-refleksinde ilk 5 dakikada
yaptig1 etkiler arastirnlmistir. Bantlama
sonrasinda hizli motor unite aktivitesinde
azalma ve yavas motor inite aktivesinde artisin
oldugu kaydedilmigtir. Gugli bir izometrik
kontraksiyon sirasinda, iskelet kaslarindaki
hizli motor unitelerin daha baskin oldugu
bilinmektedir.17 Dolayisiyla, kinezyo
bantlamanin neden oldugu azalmig hizli motor
Unite aktivitesi kavrama gibi izometrik kasilma
gerektiren aktivite performansini etkileyebilir.
Nitekim, calismamizda subakromiyal sikisma
sendromu hastalara uygulanan inhibitor
KBnin akut etkisi ile maksimum kavrama
stiresinde azalma kaydedildi. Bu durum, hizli
motor unitelerin baskilandigini ve boylece
ortaya konan maksimum kavrama kuvvetinin
uzun sire devam etmedigini dusindurdd.
Gunlik yasamda siklikla gerceklestirilen
kuvvetli kavrama aktiviteleri omuz ekleminde
istenmeyen yliklenmelere neden olabilmektedir.
Bu durum, tersi olarak, omuza uygulanan
bantlamanin, kavrama aktiviteleri sirasinda
omuz eklemine etki eden sekonder stresleri
o6nlemek i¢in kullanimina yénelik varsayima
neden olmaktadir. Kineyzo bantlamanin
etkisiyle kavrama siiresinde meydana gelen

azalmanin ne kadar devam  ettiginin
belirlenmesine  ve  aktivite/fonksiyonlarda
olusturabilecegi sonug¢larin  arastirilmasina

ihtiya¢ vardir. Ayrica, subakromiyal sikigsma
sendromu olan bireylerde kinezyo bantlama
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sonucu  kavrama kuvveti degismeden,
maksimum kavrama suresindeki azalmanin
omuz eklemine olan uzun siireli etkisinin
arastirilmasi 6nemli olabilir.

Kinezyo bantlamanin gerim olusturarak
cilt ve fasyal reseptorleri uyardigi, boylelikle
motor Unite ve kas igcigl aktivitelerinde
degisime neden oldugu kabul edilmektedir.?.18,20
Ayrica kinezyo bantlamanin, kas
performansinda, bantlamadan 24 saat sonra
bile etki gosterdigi rapor edilmistir.2! Onceki
calismalarda kinezyo bantlamanin hemen
sonrasinda genellikle konsantrik ve eksantrik
kas kuvvet artiglar1 bildirilirken izometrik
kuvvette ait bulgular sinirhidir.22 Bu durum,

izometrik kasilma esnasinda kinezyo
bantlamanin kas kuvvetini artiracak kadar
reseptor aktivasyonu olusturmadigi

varsayimiyla aciklanmaktadir.22 Calismamizda
subakromiyal sikisma sendromunda omuza
uygulanan inhibitér ve korektif kinezyo
bantlamanin maksimum kavrama kuvvetinde
Sham KBden daha fazla azalmaya neden
olmadig kaydedildi. Keenan vd.23
¢alismalarinda subakromiyal sikisma sendromu
olan ve olmayan bireylerin omuz bdélgesi
kaslarina inhibitor KB uygulamislardir.
Bantlamanin hemen sonrasinda yaptiklar:
O6lcimlerde rotator manget kas kuvvetinde
herhangi  bir degisim  saptanmamistir.
Calismamizin amaci bantlamanin kavrama
performansindaki etkisini arastirmak oldugu
icin bantlamay1 takiben omuz kas kuvveti
Olciimi  tekrarlanmadi. Ancak bantlama
oncesinde yapilan omuz kas kuvveti ile kavrama
kuvveti ve siliresi arasinda orta duzeyde iligki
saptandi. Dolayisiyla, bantlama sonrasinda

kavrama kuvvetinde azalma oldugu
digtinildiginde omuz kas kuvvetindeki
azalmanin  meydana gelmis  olabilecegi
yordanabilir.

Kavrama kuvvetinin; agi, ust ekstremite
hareket kisithigi, giinlin hangi saatinde 6lgiim
yapildigi, duyu kaybi gibi ¢ok sayida faktériin
etkisiyle degistigi bilinmektedir.2¢ Calismamiza
katilan subakromiyal sikisma sendromu olan
hastalar yuksek seviyede aktivite-iligkili agri
bildirdiler. Bu agr1 seviyesi ile maksimum
kavrama kuvveti arasinda 6nemli bir negatif
iligkinin oldugu saptandi. Agr1 duyusunun
hangi mekanizma ile kas kuvvetini azalttigi
bilinmemekte ve bu durumdan refleks
inhibisyon mekanizmasinin sorumlu olduguna
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dair kanit bulunmamaktadir.25 Bu
mekanizmada, kinezyofobi gibi psikolojik
faktorlerin de etkili olabilecegi digtntilebilir.26
Dolayisiyla, ileri c¢alismalarda bu konun
aragtirilmasi 6nerilebilir.

Limitasyonlar

Bu c¢alismanin baz limitasyonlar1 vardir.
Birincisi hastalarin aktivite diizeyleri
kaydedilmedi. Tkincisi bantlama sonrasi agri ve
omuz kas kuvveti olgiilmedi. Ugiinciisii
kinezyofobi degerlendirmesi yapilmadi.

Doérdinctust kuvvet 6l¢imleri ginin belli bir
zaman diliminde gergeklestirilmedi. Besincisi
calismaya saghkl kontrol grubu dahil edilmedi.
Ayrica ¢alismada, kinezyo bantlamanin sadece
akut etkileri degerlendirildi. Son olarak mevcut
calisma, farkli yas ve cinsiyet alt grup
analizlerine olanak veren buytk bir érneklemle
yapilmadi. Subakromiyal sikisma sendromu
olan hastalarda omuza uygulanan kinezyo
bantlamanin maksimum kavrama
performansindaki etkisiyle ilgili daha buytik
Olcekli, uzun takipli ve detayli
degerlendirmelerin oldugu yeni c¢alismalara
ihtiya¢ vardir.

Sonug¢

Guntmuzde, subakromiyal sikigsma
sendromu olan hastalarin fizyoterapi programi
kapsaminda inhibitoér ve korektif KB teknikleri
onerilmektedir. Subakromiyal sikigma
sendromu nedeniyle etkilenen omuza
uygulanan kinezyo bantlamanin maksimum
kavrama suresinde 6nemli bir akut azalmaya
yol  agmaktadir.  Subakromiyal sikigsma
sendromunda kavrama kuvveti ve siiresi, omuz
kas kuvvetini etkilemektedir. Bununla birlikte,
aktivite iligkili omuz agris1 da kavrama
kuvvetini olumsuz yonde etkilemektedir.
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Degerlendirme Kurulu) (sayr: 2010-06/61, tarih:
29.09.2010) tarafindan onaylandi.

Tegekkur: Yok

Yazarlarin Katki Beyani: SB: Fikir gelisimi, proje
yonetimi, veri analizi, veri yorumlama, literatiir
arastirmasi, yazma; HHS: Calisma dizaym, veri
toplama, veri igsleme.

Finansal Destek: Bu calisma Sivas Cumhuriyet
Universitesi Bilimsel Aragtirma. Projeleri (CUBAP)
birimi tarafindan SBF-014 nolu proje olarak
desteklenmigtir

Cikar Catigmast: Yok

KAYNAKLAR

1. Van der Windt DAWM, Koes BW, de Jong BA, et
al. Shoulder disorders in general practice:
incidence, patient characteristics, and
management. Ann Rheum Dis. 1995;54:959-964.

2. Walker-Bone K, Palmer KT, Reading I, et al.
Soft-tissue rheumatic disorders of the neck and
upper limb: Prevalence and risk factors. Semin
Arthritis Rheu. 2003; 33:185-203.

3. Bigliani LU, Levine WN. Current concepts
review: Subacromial impingement syndrome. J
Bone Joint Surg Am. 1994;79:1854-1868.

4. Simgsek HH, Balki S, Keklik SS, et al. Does
Kinesio taping in addition to exercise therapy
improve the outcomes in  subacromial
impingement syndrome? A randomized, double-
blind, controlled clinical trial. Acta Orthop
Traumatol Turc. 2013;47:104-110.

5. Pekyavas NO, Baltaci G. Short-term effects of
high-intensity laser therapy, manual therapy,
and Kinesiotaping in patients with subacromial
impingement syndrome. Lasers Med Sci.
2016;31:1133-1141.

6. Celik D, Karaborklu Argut S, Coban O, et al. The
clinical efficacy of kinesio taping in shoulder
disorders: a systematic review and meta analysis.
Clinl Rehabil. 2020;34:723-740.

7. Kase K, Wallis J, Kase T. Clinical Therapeutic
Applications of the Kinesio Taping Method. 2nd
ed. Albuquerque NM: Kinesio Taping
Association, 2003.

8. Ata E, Késem M, Adiguzel E. Does kinesiotaping
increase the efficacy of lidocaine injection in
myofascial pain syndrome treatment? a
randomized  controlled study. J  Back
Musculoskelet Rehabil. 2019;32;471-4717.

9. Harput G, Guney H, Toprak U, et al. Acute
effects of scapular kinesiotaping on shoulder
rotator strength, range of motion and
acromiohumeral distance in asymptomatic
overhead athletes. J Sports Med Phys Fitness.
2016;57:1479-1485.

10. McLaren C, Colman Z, Rix A, et al. The
effectiveness of scapular taping on pain and
function in  people with  subacromial
impingement syndrome: a systematic review. Int
Musculoskel Med. 2016;38:81-89.

11. Thelen MD, Dauber JA, Stoneman PD. The
clinical efficacy of kinesio tape for shoulder pain:

Journal of Exercise Therapy and Rehabilitation



12.

13.

14.

15.

16.

17.

18.

19.

a randomized, doubleblinded, clinical trial. J
Orthop Sports Phys Ther. 2008;38:389-395.
Sporrong H, Palmerud G, Herberts P. Hand grip
increases shoulder muscle activity, an EMG
analysis with static hand contractions in nine
subjects. Acta Orthop Scand. 1996;67:485-490.
Andrews AW, Thomas MW, Bohannon RW.
Normative values for isometric muscle force
measurements  obtained with  hand-held
dynamometers. Phys Ther. 1996;76:248-259.
Cohen J. Statistical power analysis for the
Behavioral Sciences (3.Baski). New Jersey:
Lawrence Erlbaum Associates,1988.

Cai C, Au IP, An W, et al. Facilitatory and
inhibitory effects of Kinesio tape: Fact or fad?. J
Sci Med Sport. 2016;19(2):109-112.

Dhein W, Wagner Neto ES, Miranda IF, et al.
Effects of Kinesio Taping on scapular kinematics
and electromyographic activity in subjects with
shoulder impingement syndrome. J Bodyw Mov
Ther. 2020;24:109-117.

Gollnick PD. Relationship of strength and
endurance with skeletal muscle structure and
metabolic potential. Int.d.Sports Med. 1982;3:26-
32.

Bagheri R, Pourahmadi MR, Sarmadi AR, et al.
Takamjani IE, Torkaman G, Fazeli SH. What is
the effect and mechanism of kinesiology tape on
muscle activity? J Body Mov Ther. 2018;22:266-
275.

Leonid K, Elisha V, Lio V. Relieving symptoms of
meralgia paresthetica using Kinesio taping: a

20.

21.

22.

23.

24.

25.

26.

Balki et al

pilot study. Arch Phys
2010;91:1137-1139.
Macgregor K, Gerlach S, Mellor R, et al.
Cutaneous stimulation from patella tape causes
a differential increase in vasti muscle activity in
people with patellofemoral pain. J Orthop Res.
2005;23:351-358.

Nakajima MA, Baldridge C, The effect of
kinesio® tape on vertical jump and dynamic
postural control. Int J Sports Phys Ther.
2013;8:393-406.

Yeung S, Yeung E, Sakunkaruna Y, et al. Acute
effects of kinesio taping on knee extensor peak
torque and electromyographic activity after
exhaustive isometric knee extension in healthy
young adults. Clin J Sport Med. 2015;25:284-290.
Keenan KA, Akins JS, Varnell M, et al.
Kinesiology taping does not alter shoulder
strength, shoulder proprioception, or scapular
kinematics in healthy, physically active subjects
and subjects with subacromial impingement
syndrome. Phys Ther Sport. 2016;24:60-66.

Incel NA, Ceceli E, Durukan PB, et al. Grip
strength: effect of hand dominance. Singapore
Med J. 2002;43:234-237.

Shakespeare DT, Stokes M, Sherman KP, et al.
Reflex inhibition of the quadriceps after
meniscectomy: lack of association with pain. Clin
Physiol. 1985;5:137-144.

George SZ, Dover GC, Fillingim RB. Fear of pain
influences outcomes after exercise-induced
delayed onset muscle soreness at the shoulder.
Clin J Pain. 2007;23:76-84.

Med Rehabil.

Journal of Exercise Therapy and Rehabilitation



] % JOURNAL OF
HET EXERCISE THERAPY

AND REHABILITATION

Journal of Exercise Therapy and Rehabilitation. 2023;10(1):25-36. DOI: 10.15437/jetr.942912

ORIGINAL ARTICLE

Saglikh genc yetiskinlerde telerehabilitasyon temelli
sliding hamstring curl egzersizinin hamstring esnekligi ve

kognitif fonksiyonlar izerine etkisi: pilot calisma
Caglar SOYLU?, Necmiye UN YILDIRIM!

Amag: Bu calisma, saglikli geng yetiskinlerde telerehabilitasyon temelli sliding hamstring curl (SHC) egzersizinin diz kas kuvveti,
hamstring esnekligi ve kognitif fonksiyon iizerine etkisiniincelemek amacit ile planlandi.

Yontem: Calismaya yaslan ortalama 21,05+2,15 yil olan toplamda 20 geng erkek yetiskin bireydahil edildi. Calismaya katilan
bireyler randomize olarak kontrol (N=10) ve SHC egzersiz grubu (N=10) olmak iizere iki gruba aynldi. SHC egzersiz grubundaki
bireylere, haftada 3 giin 6 hafta telerehabilitasyon yoluyla SHC egzersizi uyguland. Bireylerin diz fleksiyon ve ekstansiyon kas
kuweti degerlendirmeleri izokinetik dinamometre ile, hamstring esneklikleri maksimum kalca fleksiyonuyla birlikte aktif diz
ekstansiyon testi ile, kognitif fonksiyonlan CNSVS nérokognitif test bataryasi ile tedavi 6ncesi ve sonrasi degerlendirildi.
Bulgular: SHC egzersiz grubunda grup ici analizlerde diz fleksiyon ve ekstansiyon kaskuwetinde, hamstring esnekliklerinde,
tiim kognitif parametrelerde artis oldugu bulundu (p<0,05). Kontrol grubunda ise tiim él¢ciim parametrelerinde baslangic
degerlerine gore azalmaoldugu tespit edildi (p<0,05). SHC egzersiz grubundaki bireylerin tiim 6l¢iim degerleri kontrolgrubuna
gore daha yiiksek bulundu (p<0,05).

Sonug: Calismanin sonucunda, SHC egzersizinin konsantrik ve eksantrik diz kas kuvvetini, hamstring esnekligini ve kognitif
fonksiyonlan gelistirmede ve kuwet asimetrilerinidiizeltmede etkin bir egzersiz oldugu bulundu. Aynca konsantrik ve eksantrik
hamstring kas kuvvetini artirmada daha etkin oldugu gériildii. SHC egzersizinin farkh egzersizler ile karsilastinldigi calismalara
ihtiyac vardir.

Anahtar kelimeler: Egzersiz, Esneklik, Hamstring, Kas kuwveti, Kognitif fonksiyon.

Effects of telerehabilitation-based sliding hamstring curl exercise on hamstring flexibility and

cognitive functions in healthy young adults: a pilot study
Purpose: This study was planned to investigate the effect of sliding hamstring curl (SHC) exercise on knee muscle strength,
hamstring flexibility and cognitive function.
Methods: A total of 20 young male adultindividuals with amean age 0f21.05+2.15years wereincluded in the study. The number
of individuals participating in the study was randomly divided into two groups equal to each group. Individuals in the SHC
exercise group who wereapplied SHC exercise 3 days a week for 6 weeks. Knee flexion and extension muscle strength was
assessed via isokinetic dynamometer; hamstring flexibility by using the maximum hip flexion and active knee extension test,
and cogpitive functions by the CNSVS neurocognitive test battery pre and post-treatment.
Results: In the SHC exercise group, a significant increase was found in knee flexion and extension muscle strength, hamstring
flexibility, and all cognitive parameters in the within- group analyses (p <0.05). In the control group, itwas found thattherewas a
significantdecreasein all measurement parameters (p <0.05). All measurement values of individuals in the SHC exercise group
were found to be higher than the control group (p <0.05).
Conclusion: As a result of the study, it was found that SHC exercise is an effective exercise inimproving concentric and eccentric
knee muscle strength, hamstring flexibility and cognitive functions, and fixing strength asymmetries. Studies that are comparing
SHC exercise with different exercises are needed.
Keywords: Exercise, Flexibility, Hamstring, Muscle strength, Cognitive function.
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amstring kas yaralanmalar1 (HKY),
Hbir(;ok sporda ve sedanter bireylerde en

sik goriilen alt ekstremite
yaralanmalarindan biridir.! Ayrica, hamstring
yaralanmalarinin tekrarlama ihtimalinin %12-
33 arasinda oldugu goésterilmistir.2 Hamstring
kas grubu igersinde en sik yaralanan biseps
femoris uzun bagidir ve tim HKY'nin yaklagik
%84'tint olusturmaktadir.3 HKY riski ¢ok
faktorlii olup hem degistirilebilir hem de
degistirilemez bircok faktérden etkilenir.4
HKY’ye neden olan faktorler arasinda; ileriyas,?
hamstring yaralanma o6ykiisti,6 eksantrik
hamstring kas  kuvvetindeki azalma,?8
hamstring/quadriceps oranindaki dengesizlik
(konvansiyonel ve fonksiyonel oran), zayif
lumbopelvik stabilite,® kognitif fonksiyont ve
bozulmus hamstring kas mimarisi® yer
almaktadir. Literatiirde bir¢ok prospektif
calismada, eksantrik ve konsantrik diz fleksor
kas kuvvetinin hamstring yaralanma oranlari
uzerine  etkileri  incelenmigtir.”.81013  Bu
¢alismalarda hem dugtk konsantrik quadriceps
kuvvetihem de dugik eksantrik hamstring kas
kuvvetinin artan HKY riski ile iligkili oldugu
ifade edilmigtir.7810-13 Bu nedenle hamstring ve
quadriceps kaslarmin konsantrik ve eksantrik
kas kuvvetlerinin degerlendirilmesi HKY
riskini azaltmada dikkate alinmasi gereken bir
unsurdur.

Hamstring yaralanmalarinda tanimlanan
risk  faktorlerinden  birisi de  kognitif
fonksiyondur.'# En yiksek dlzeyde spor
performansi, dikkat, karar verme ve calisma
bellegi gibi kognitif becerilerin stresli ve zorlu
ortamlarda en iyl diizeyde c¢alismasini
gerektirir.'> Bu distnce, baglangigtaki kognitif
fonksiyonun gelecekteki spor bagarisini tahmin
edebildigini gosteren caligsmalar ile
desteklenmistir ve azalmig kognitif beceriye
sahip sporcularin sportif basarilar1 daha dusik
bulunmustur.10.1618  Ayni1 zamanda kognitif
becerilerdeki zayiflik veya bozulma kas
yaralanmalarinda rol oynayan birgok faktériin
ortaya ¢ikmasina sebepolmaktadir.!’® Bununla
birlikte literatirde diizenli olarak yapilan
aerobik ve kuvvetlendirme egzersizlerinin hem
kognitif fonksiyonlarda hem bilgi ileti
molekiillerinde hem de kortekste noérogenezisi
artirdigini kanitlayan ¢alismalar mevcuttur.19-2!
Ancak, hamstring yaralanmalarinda ve/veya
yaralanmalarin onlenmesinde kullanilan
egzersizlerin  kognitif  fonksiyon  lzerine
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etkinligini inceleyen bir calismaya
rastlanmamigtir.  Planlanan bu ¢alisma
hamstring yaralanmalarinda géz ardi edilen
kognitif fonksiyonun 6nemini ortaya koyarak
literatirde bu konudaki eksikligi giderecektir.
Hamstring yaralanmalarinin koruyucu ve
tedavi edici egzersiz uygulamalar1 igerisinde
hamstring esnekligini artirmaya yo6nelik
bircok  farkli  eksantrik  egzersiz  yer
almaktadir.2? Sliding hamstring curl (SHC)
egzersizi bu eksantrik egzersizlerden birisidir.
SHC egzersizi engok yaralanan hamstring kasi
olan biseps femoris uzun bagini segici olarak
calistiran bir egzersizdir.23 SHC egzersizinin
hamstring kas kuvveti {zerine etkisini
inceleyen  c¢alismalar  olmasina  ragmen
hamstring esnekligi ve kognitif fonksiyon
uzerine etkinligini inceleyen bir c¢alismaya
rastlanmamigtir.2425 Bu nedenle bu ¢aligmanin
amact SHC egzersizinin diz kas kuvveti,
hamstring esnekligi ve kognitif fonksiyon
uzerine etkisini incelemek idi.

YONTEM

Bireyler

Prospektif klinik arastirma c¢alismas:
olarak planlanan c¢alismaya yaslar1 18-25 yil
olan 20 erkek birey dahil edildi. Bireyler
www.randomization.com sitesindeki
randomizasyon jeneratori kullanilarak
randomize edildi ve esit iki gruba ayrildi.
Calismaya dahil etme kriterleri; yaslar: 18-25
arasinda olmak, profesyonel olarak spor ge¢misi
olmamak, bedenkiitle indeksi (BKI) 18,5-24,9
kg/m2 arasinda olmak, calismaya katilmaya
gonulli  olmak, wuygulanacak testleri ve
egzersizleri yapabilme becerisine sahip olmak,
saglikli rekreasyonel olarak aktif erkek birey
olmaktir IPAQ Kisa forma gore fiziksel aktivite
diizeyi yeterli olan (>3000 MET-dakika/hafta
olan bireyler dahil edildi). Son bir yil i¢inde alt
ekstremitesinde yaralanma oykiisi ve/veya
hamstring strain 6ykiisi olan, gérme ve igitme
engelli olan, egzersizi kisitlayacak herhangi bir
muskuloskelatal, nérolojik, respiratuar veya
kardiovaskiiler risk faktoriine sahip olan,
Dinya Anti-Doping Ajansi’na gore doping
sayilabilecek ila¢ veya beslenme takviyesi
kullanan ve malign hastalik Gykiisiine sahip
olan bireyler dahil edilmedi. Uygulama 6ncesi
ve sonrasit Olgilen degerler arasindaki
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degisimlerin bagimsiz iki grupta farkhliginin
incelenmesine yonelik olarak gerekli 6rneklem
biiytikliigii, G*Power (G*Power,Ver. 3.0.10,
Universitit Kiel, Germany) programi ile
tekrarli oOlglimlerde karma anova, etkilesim
bolimii (ANOVA: Repeated measures, within-
between interaction) kullanilarak hesaplandi.26
Delextrat vd. SHC ve Nordic hamstring curl
egzersizlerinin  hamstring izokinetik kas
kuvveti ve hamstring/quadriceps orani tizerine
etkisini inceledikleri ¢alismalarinda 6 haftalik
SHC egzersiz programi oOncesi ve sonrasl
degerlendirilen bireylerin hamstring izokinetik
kas kuvveti testinden elde edilen verilere
dayanarak calismanin 0,591 etkibuyukligiine
sahip oldugunu bulmuslardir.25 Bagimsiz 2
grup, 2 tekrar, 0.05 tip I hata, %95 gui¢ oranlar:
ile kontrol grubu ile SHC egzersiz programi
arasindaki farklilign f=0.591 etki genigliginde
belirleyebilmek i¢in en az gonilli sayisi toplam
20 (her bir grupta 10) olarak belirlendi.

Calismanin yapilabilmesi i¢in gerekli etik
kurul izni ve onayr Ankara Yildirim Beyazit
Universitesi Etik Kurulundan 14.01.2021
tarihindeki toplanti sonucunda 14 numaral
karar ilealindi. Ayrica ¢alismaya dahil edilen
bireylere calismanin amaci, siiresi ve ortaya
¢ikabilecek durumlar hakkinda ayrintili olarak
bilgi verildi ve gonulli olarak ¢alismaya katilan
bireylerdenyazili ve s6zlii onam alinda.

Tum degerlendirmeler Subat-Nisan 2021
tarihleri arasinda Saglik Bilimleri Universitesi
Gulhane Fizyoterapi ve Rehabilitasyon Bélumi
Uygulama Salonlarinda ve Turkiye Voleybol
Federasyonu Performans Laboratuvarinda yiiz
yuze olarak gercgeklestirildi. Testlerden o6nce
tim bireylere ¢alismanin igerigi detayl olarak
anlatildi ve testler uygulamali olarak gosterildi.

Bireylerin  hangi gruba dahil oldugu
randomizasyon ile  Dbelirlendikten sonra
yapacaklar1  egzersiz uygulamali  olarak

gosterildi ve egzersize ait videolar ve 6nceden
hazirlanmig egzersiz brogliri tim egzersiz
grubundaki bireylere verildi. Kontrol
grubundaki bireylere higbir egzersizuygulamasi
yapilmayacagi i¢in sadece ilk ve son
degerlendirmeleri alindi. Egzersiz grubundaki
bireyler SHC egzersizini telerehabilitasyon
yoluyla yapacaklari igin online goériisme
araclariy, programlar1 ve 6 haftalik online
gorisme takvimleri ayarlandi. Herhangi bir
teknolojik ve bagkabir sikint1 olmadan 6 hafta
boyunca haftada 3 giin olmak tzere ayarlanan

takvim dogrultusunda egzersiz gorusmeleri
yapildi. Higbir katilimci1 kayb1 olmadan ¢alisma
20 kigi ile tamamlandh.

Degerlendirmeler

Calismaya dahil edilen  bireylerin
dominant ekstremiteleri kaydedilerek boy
uzunluk (m) ve viicut agwrhg (kg) dlgtimleri
yapildi. BKI degeri (kg/m2), bireyin viicut
agirligimin boyuzunlugunun karesine boliinmesi
ile hesaplandi.

Diz kas kuvveti

Bireylerin diz fleksiyon ve ekstansiyon kas
kuvveti degerlendirmeleri ISOMED 2000 (D. &
R. Ferstl GmbH, Hemau, Germany) izokinetik
dinamometre ile yapildi. Calismaya katilan
bireyler teste baglamadan oOnce bisiklet
ergometresinde 5 dakika hafif bir tempoyla
1isindiktan sonra, sporculara 3-5 dakika diz
kompleksine  yonelik germe  egzersizleri
yaptirildi. Isinma sonrasi bireyler o6lgiim
yapilacak olan izokinetik cihazina tek tek
alinarak kendi bireysel antropometrik
yapilarina uygun olarak cihazin kalibrasyonlar:
yapildi. Test sirasinda bireylerin boy, Kkilo,
dogum tarihi ve dominant alt ekstremite
degerleri  bilgisayara girilerek programin
kurulumu gergeklestirildi. Koltuk ayari igin
bireyler oturur pozisyonda koltuk arkasi 90°
olacaksekilde ayarlandi. Diz ekleminin rotasyon
ekseni ile dinamometrenin rotasyon ekseni ayni
dogru tlzerinde olacak sgekilde ayarlandi.
Dinamometrenin diz adaptériiniin sabitleyici
baglant1 noktasi 0Olgim yapilacak bacaga
baglandi. Viicudun diger bélgesinin kaslarinin
hareketini engellemek adina lomber bdlge ve
6l¢im yapilan tarafin diz Gzerinden uyluk bir
kemer ile baglandi. Diger dizin hareketini
onlemek i¢in ayak bilegi sandalyenin alt
kismindaki bacak sabitleyicisine yerlestirildi.
Ayni zamanda yer ¢ekiminin etkisi de sifirland.
Diz  fleksiyon/ekstansiyon  hareketi  igin
0°ekstansiyon ve 90° fleksiyon agilar1 arasinda
oturma pozisyonunda konsantrik-konsantrik ve
eksantrik-eksantrik olarak 6lecim
gergeklestirildi.2?

Degerlendirme protokolii; 60°sn. agisal
hizda 3 tekrarli diz fleksiyon/ekstansiyon
hareketi submaksimal olarak yaptirilarak
bireylerin 1sinmasi ve hareketi anlamasi
saglandi. Isinma hareketinden sonra 30
saniyelik bir dinlenmenin ardindan 60°/sn.
hizda 5 tekrarli maksimal fleksiyon/ekstansiyon
hareketi hem konsantrik hem de eksantrik
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modlarda yaptirildi. Degerlendirme bilateral
olarak gergeklestirildi ve oncelikle dominant
taraf, 3 dakika sonra dominant olmayan taraf
degerlendirildi. Test siiresince bireylerin daha
yiksek performans sergileyebilmeleri agisindan
bireyler s6zel olarak tegvik edildi. Yapilan
testler sonucunda her bir bireyin egitim 6ncesi
ve sonrasl hamstring ve quadriceps kaslarinin
tepe kuvveti (pik tork) (N/m),
Hamstring/Quadriceps oranlari
(konvansiyonel ve fonksiyonel oran) ve
ekstremitesimetri indeks degerleri kaydedildi.28

Hamstring esnekligi
Bireylerin hamstring esneklik
degerlendirmeleri maksimum kalga

fleksiyonuyla birlikteaktif diz ekstansiyon testi
[Intraclass correlation coefficient (ICC):0.96] ile
degerlendirildi. Sirtistii yatan birey test
edilecek bacagini maksimum kalga fleksiyonuna
aldiktan sonra dizinin arkasindan ellerini
kenetledi ve aktif olarak dizini getirebildigi son
noktaya kadar ekstansiyona getirdi. Karg:
bacak terapist tarafindan sabitlendi. Tibia
kristasina konulan Dualer 1Q (J-Tech Medical,
Midvale,UT, USA) dijital inklinometre ile ac1
degeri derece cinsinden kaydedildi (Sekil 1). 29
Ayni 6l¢iim diger bacakta tekrarland.

Kognitif fonksiyon

Calismamizda bireylerin kognitif fonksiyon
durumunu  degerlendirmek  i¢in, diinya
genelinde ¢ok genis ¢apta kullanilan en duyarl
test olan CNSVS norokognitif test bataryasi
uygulanmistir. Calismamizda tercih
edilmesinin bir nedeni ise kognitif durumdaki
degisimi saptamak i¢in oldukg¢a duyarlh olup ve
diger noérobiligsel testlere goére daha dusik
maliyetli ve daha az zaman alici1 olmasidir.30
CNSVS, Kklinik arastirmalarda kullanilmak
uzere gecerlilik ve glvenirliligi  yapilmig
bilgisayar ortaminda yapilan rutin bir klinik
tarama araci olarak geligtirilen bilgisayarl bir
norobiligsel test bataryasidir.30

CNSVS, yuriitiucu iglevleri ve diger yetileri
degerlendirebilmek i¢in alt testlerden
olusmaktadir. Igerisinde, Sozel Bellek Testi,
Gorsel Bellek Testi, Parmak Vurma Testi,
Sembol-Say1 Kodlama Testi, Stroop Testi,
Kesintisiz Performans Testi ve Dikkat Degisim
Testi olmak tzere yaygin olarak kullanilan,
gecerli ve givenilir oldugu bilinen yedi adet test
bulunmaktadir.3! Bu nérokognitif test bataryasi
sonucunda bu yedi alan test sonuglarini
kullanarak toplam bellek, sézel bellek, gorsel
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bellek, psikomotor hiz, bitunciil dikkat, biligsel
esneklik, reaksiyon siiresi, islem hizi, yuriticti
igslevler, basit dikkat ve motor hiz olmak tizere
toplamda 11 alan puani ve 1 tane nérokognitif
indeks (NCI) puami elde edilir. Calismamiz
kapsaminda toplam bellek, psikomotor hiz,
butincil dikkat, biligsel esneklik, reaksiyon
stiresi,yuriticu islevler, alt testlerine ait veriler
sunulmustur. Toplam bellek puani, psikomotor
hiz puani, reaksiyon zamani puani, butincil
dikkat puani ve biligsel esneklik puanlari igin
yasa gore ayarlanmig standart puanlarin
ortalamas1 alinarak toplam NCI puani elde
edilmekte ve biligsel iglevin birincil objektif
Olctisti olarak hizmet etmektedir. Calismamiz
kapsaminda NCI puanina ait veriler de
sunulmustur. Ayrica Dbiligsel etkilenmenin
boyutunu anlamak adina standart skor puani
uzerinden “>110-ylksek kognitif kapasite, 90-
110-normal kognitif kapasite, 80-89-normal alt1
kognitif kapasite, 70-79- diisik dizey kognitif
kapasite, <70 ¢ok dusik duzey kognitif
fonksiyon” olarak siniflandirilmistir.

Egzersiz protokolii

SHC egzersiz grubunda yer alan bireylere 6
hafta boyunca haftada ti¢ gin olmak tizereSHC
egzersizi WhatsApp, Zoom ve Microsoft teams
uygulamalari tizerinden gérintili gorusme ile
telerehabilitasyon seklinde uygulandi. Bireyler
sirt Gstl eller govdenin yaninda dizleri yaklagik
60° fleksiyon pozisyonunda ¢engel pozisyonunda
olacak sekilde egzersiz baslatildr (Sekil 2a).
Bireylerden, 6nce koprii kurmalar: daha sonra
bu pozisyonu koruyarak ayaklarininaltindaki
kaygan aparatlar1 yavasca kaydirarak dizlerini
tam ekstansiyona getirmeleri ve daha sonra
koéprii  pozisyonunu bozmadan  baslangig
pozisyonuna dénmeleri istendi (Sekil 2b).23
Egitim sirasinda pelvisin  diismemesine,
bacaklarin abduksiyon pozisyonunda
olmamasina ve hareketin simetrik bir gekilde
yapilmasina dikkat edildi ve katilimcilara
stirekli duizeltici s6zel komutlar verildi. Egzersiz
programi 3x10 tekrar setler arasinda 2 dakika
dinlenme olacak sekilde uygulandi. Kontrol
grubunda yer alan bireylere ise hi¢bir egzersiz
uygulamasi yapilmadi.

Istatistiksel analiz

Calismadan elde edilen verilerin analizi
icin IBM SPSS 21.0 (IBM Statistical Package for
the Social Sciences 21.0) programi kullanilda.
Verilerin ortalamat+standart sapma degerleri
X+SD sgeklinde verildi. Gruplarin demografik
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Sekil 1. Maksimum kalca fleksiyonuyla birlikte aktif diz
ekstansiyon testi (A) baslangi¢ pozisyonu, (B) bitis pozisyonu.

Sekil 2. Sliding Hamstring Curl egzersizinin uygulanigi (a)
baslangic pozisyonu, (b) bitis pozisyonu

verileri ve tedavi 6ncesi 6l¢gim sonuglart Mann
Whitney U testi ile karsilagtirildi. Gruplarin
tedavi 6ncesi ve sonrasi degisimleri Wilcoxon
Signed Rank testi ile karsilastirildi. Gruplar
aras1 farkin degerlendirilmesi amaciyla Mann
Whitney U testi kullanildi. Ayrica verilerin etki
biiyiikligii (EB) élciimler aras1 mutlak fark/ilk
Olciim degerinin standart sapmasi formiulia
kullanilarak hesaplandi. EB, 0,20-0,50 arasi ise
“kiiciik”, 0,51-0,80 arasi ise “orta”, 0,81 ve lizeri
ise “bluyik” olarak yorumlandi. Caligmanin
istatistiksel anlamlilik diizeyi p<0,05 olarak
alindi.32

BULGULAR

SHC egzersiz grubu ve kontrol grubundaki
bireylerin demografik o6zellikleri Tablo 1’ de
gosterildi. Yas, viicut agirhigi, boy uzunlugu ve
BKI acisindan gruplar arasi fark yoktu (p>
0,05).

Gruplar egzersiz oncesi elde edilen tim
izokinetik, esneklik ve kognitif veriler
bakimindan benzer bulundu (p>0,05). Egzersiz
sonrasi yapilan istatistiksel analizlerde ise SHC
egzersiz  grubundaki  katilimcilarin  tim
izokinetik (EB=0,74-5,69), kognitif (EB=1,03-
2,13) ve hamstring esnekligi (EB=2,82-3,02)
degerleri kontrol grubuna gére daha yilksek
bulundu (p<0,05) (Tablo 2 ve Tablo 3).

Grup i¢i kargilagtirmalar incelendiginde
SHC grubundaki tim katilimcilarin tedavi
sonrasinda orta ve yiksek diizeyde degisen etki
biiyiikliiklerinde (EB=0,61-1,24) hem
konsantrik hem de eksantrik hamstring ve
quadriceps kas kuvvetlerinde her iki
ekstremitede anlamli artis oldugu bulundu
(p<0,05). Ayrica SHC egzersizinin konsantrik ve
eksantrik hamstring kas kuvvetini artirmada
daha etkin oldugu gorildii (EB=1,04-1,24;
p<0,05). Hamstring/Quadriceps konvansiyonel
ve fonksiyonel oranlari incelendiginde tedavi
oncesi hamstring aleyhinde olusan kas kuvvet
dengesizligi tedavi sonrasinda yuksek etki
buyukliginde anlamh diizeyde artis gostererek
normal smirlar icerisinde bulundu (EB=3,00-
5,69; p<0,05). Hamstring ve quadriceps kas
gruplari i¢in konsantrik ve eksantrik ekstremite
simetri indeks degerleri tedavi sonrasinda
degisen yiiksek etki biiyiikliikklerinde (EB=1,30-
2,70)anlaml1 diizeyde azalarak normal sinirlar
icerisinde yer aldi (p<0,05) (Tablo 2).
Katilimcilarin tedavi 6ncesi ve tedavi sonrasi
kognitif fonksiyon degerleri kargilastirildiginda
tim parametrelerde orta ve yluksek dlzeyde
degisen etki biiyiikliiklerinde (EB=0,50-1,05)
anlaml bir artis oldugu tespit edildi (p<0,05).
Tiim katilimcilarin tedavi sonrasinda
hamstring esnekliklerinde yiiksek diizeyde
degisen etki biiyiikliikklerinde (EB=1,70-1,91)
anlamli bir artis oldugu belirlendi (p<0,05)
(Tablo 3). Kontrol grubundaki tiim
katilimcilarin sonug 6l¢gtimleri incelendiginde
ise tim izokinetik, kognitif ve esneklik 6lgiim
degerlerinde anlamli azalma oldugu bulundu
(p<0,05) (Tablo 2 ve Tablo 3).

TARTISMA

Saglikli geng¢ yetigkin bireylerde SHC
egzersizinin diz kas kuvveti, hamstring
esnekligive kognitif fonksiyon tizerine etkisini
inceledigimiz  ¢alismamizda  katilimcilara
telerehabilitasyon ile 6 hafta haftada 3 giin
olmak tzere SHC egzersiz programi uygulanda.
SHC egzersizinin konsantrik ve eksantrik
hamstring ve quadriceps kas kuvvetini,
hamstring esnekligini ve kognitif fonksiyonlari
artirmada, kas kuvvet asimetrisini diizeltmede
etkili bir egzersiz oldugu bulundu.

SHC egzersiz grubu ve kontrol grubu
egitim sonrasi 6l¢gim sonuglar: incelendiginde
SHC egzersiz grubunun izokinetik diz kas
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kuvvet parametreleri hem istatistiksel hem de
orta ve yuksek etki buytkligi duzeylerinde
kontrol grubuna goére daha tstiin bulundu
(EB=0,61- 5,69). Ayrica bu calismada SHC
egzersiz grubundaki tim bireylerin hamstring
ve quadriceps kaslariim hem konsantrik (%15~
23 arasinda degisen oranlarda) hem de
eksantrik kas kuvvetlerinde (%11-21 arasinda
degisen oranlarda) orta ve yiksek etki
biiyiikliiklerinde (EB=0,61-1,24) anlamli artis
oldugu goruldii. Ancak eksantrik ve konsantrik
hamstring kas kuvvetlerinde daha fazla gelisme

Tablo 1. Katiimcilarin demografik 6zelliklerinin karsilastinimasi.
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(EB=1,15-1,24) saglandigi bulundu. Delextrat
vd. kadin hokey oyuncularinda -eksantrik
hamstring kuvvetlendirme egzersizlerinin diz
kas kuvveti ve Hamstring/Quadriceps
fonksiyonel orani izerine etkisini arastirdiklar:
calismalarinda, bir gruba Nordic hamstring
egzersizi diger gruba da SHC egzersizlerini
uygulamiglardir. 6 haftalilk uyguladiklar:
egzersizler sonucunda, 120°sn. acisal hizda
hem konsantrik hem de eksantrik modlarda
hamstring ve quadriceps izokinetik tork
degerlerini 6lgtiikleri calismalarinda, her ki

Egitim Grubu (N=10)

Kontrol Grubu (N=10)

X+SD X+SD p
Yas (yil) 21,10+2,18 21,00+2,16 0,88
Boy (m) 1,80+0,06 1,77+0,06 0,45
Viicut agirhg (kg) 78,20+12,47 78,10+11,02 0,97
Beden kiitle indeksi (kg/m2) 24,13+3,90 24,74+3,30 0,55

Egitim Grubu: Sliding Hamstring Curl egzersiz grubu.

Tablo 2a. Diz izokinetik kas kuvvetlerinin tedavi 6ncesi ve sonrasi verileri.

Egitim Grubu Kontrol Grubu
Tedavi dncesi Tedavi sonrasi Tedavi dncesi Tedavi sonrasi
X+SD X+SD X+SD X+SD

Hkon-tepe kuvveti Dom. (N) 84,20+23,73 101,00+18,94 83,10+£20,65 80,00+17,68
Hkon-tepe kuvveti N-Dom. (N) 88,40+18,37 101,80+16,37 86,71+19,58 81,54+17,74
Qxon-tepe kuvveti Dom. (N) 156,70+54,14 193,40+40,36 156,56+39,59 150,43+44,38
Qxon-tepe kuvveti N-Dom. (N) 153,80+42,38 179,60+41,25 150,60+40,89 148,72+42,36
Hex-tepe kuvveti Dom. (N) 143,90+34,20 174,90+24,10 142,85+30,13 140,93+25,34
Hek -tepe kuvveti N-Dom. (N) 147,80+31,91 178,80+21,11 147,50+28,87 138,85+22,17
Qex-tepe kuvveti Dom. (N) 181,20+43,21 209,20+38,24 183,63+44,58 179,22+39,34
Qex -tepe kuvveti N-Dom. (N) 181,40+41,19 201,40+21,23 179,28+34,99 170,41+22 54
H/Q Konvansiyonel Oran Dom 0,47+0,01 0,56+0,02 0,49+0,02 0,47+0,01
H/Q Konvansiyonel Oran N-Dom 0,49+0,02 0,55+0,02 0,48+0,01 0,46+0,02
H/Q Fonksiyonel Oran Dom 0,85+0,06 0,96+0,02 0,87+0,05 0,83+0,03
H/Q Fonksiyonel Oran N-Dom 0,89+0,07 0,97+0,03 0,89+0,02 0,82+0,04
LSI Qkon (%) 8,13+2,75 5,25+1,50 9,08+3,70 11,22+1,75
LSI Qek (%) 8,06+2,83 4,98+1,70 8,23+2,74 10,05+1,67
LSI Hkon (%) 8,97+2,47 5,46+1,30 9,01+2,11 11,85+1,89
LSI Hex (%) 9,63+1,38 5,77+1,22 9,87+1,24 12,06+2,03

N: Newton. Egitim Grubu: Sliding Hamstring Curl egzersiz grubu. H: Hamstring, Q: Quadriceps. Dom: Baskin taraf. N-Dom: Baskin olmayan taraf. Hion: Konsantrik
Hamstring. Qxon: Konsantrik Quadriceps. Hex: Eksantrik Hamstring. Qex: Eksantrik Quadriceps. LSI: Dominant taraf ve dominant olmayan taraf kas kuvvet farki.
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Tablo 2b. Diz izokinetik kas kuvvet verilerinin grup ici ve gruplar arasi analiz sonuglari.

Egitim Grubu Kontrol Grubu Gruplar arasi

Grup ici Grup ici TO TS

EB pl pl EB p2 p2
Hkon-tepe kuvveti Dom. (N) 1,04 <0,001" 0,01 1,14 0,65 <0,001"
Hkon-tepe kuvveti N-Dom. (N) 0,78 <0,001" 0,01 1,19 0,79 <0,001"
Qxon-tepe kuvveti Dom. (N) 0,77 <0,001" 0,02* 1,03 0,94 <0,001"
Qxon-tepe kuvveti N-Dom. (N) 0,62 <0,001" 0,02" 0,74 0,55 <0,001"
Hek-tepe kuvveti Dom. (N) 1,24 <0,001" <0,001" 1,64 0,70 <0,001"
Hex -tepe kuvveti N-Dom. (N) 1,15 <0,001" <0,001" 1,84 0,45 <0,001"
Qex-tepe kuvveti Dom. (N) 0,69 <0,001" <0,001" 0,77 0,88 <0,001"
Qex -tepe kuvveti N-Dom. (N) 0,61 <0,001" <0,001" 1,42 0,60 <0,001"
H/Q Konvansiyonel Oran Dom 5,69 <0,001* <0,001* 5,69 0,38 <0,001*
H/Q Konvansiyonel Oran N-Dom 3,00 <0,001" <0,001* 4,50 0,25 <0,001*
H/Q Fonksiyonel Oran Dom 2,68 <0,001* <0,001* 5,09 0,24 <0,001*
H/Q Fonksiyonel Oran N-Dom 1,49 <0,001* <0,001* 4,24 0,50 <0,001*
LSI Qkon (%) 1,30 <0,001* 0,03" 3,66 0,65 <0,001*
LSI Qex (%) 1,32 <0,001* <0,001* 3,00 0,88 <0,001*
LSI Hon (%) 1,78 <0,001* 0,02* 3,93 0,50 <0,001*
LSI Hex (%) 2,70 <0,001* <0,001* 3,76 0,87 <0,001*

* p<0,05, p*: Wilcoxon Signed Rank testi. p2: Mann Whitney U testi. N: Newton. H: Hamstring. Q: Quadriceps. Dom: Baskin taraf. N-Dom: Baskin olmayan taraf.
Hkon: Konsantrik Hamstring. Qxon: Konsantrik Quadriceps. Hex: Eksantrik Hamstring. Qex: Eksantrik Quadriceps. LSI: Dominant taraf ve dominant olmayan taraf
kas kuwvet farki. TO: Tedavi 6ncesi. TS. Tedavi sonrasi. EB: Etki bilyiikliigi. Egitim Grubu: Sliding Hamstring Curl egzersiz grubu.

Tablo 3a. Hamstring esneklik ve kognitif fonksiyonlannin tedavi 6ncesi ve sonrasi verileri.

Egitim Grubu Kontrol Grubu
Tedavi dncesi Tedavi sonrasi Tedavi dncesi Tedavi sonrasi
X+SD X+SD X+SD X+SD

Norokoghnitif indeks (NCI) 96,70+17,37 114,00+15,07 98,10+13,77 93,00+13,68
Toplam bellek 86,90+17,61 97,90+18,69 87,30+13,28 82,14+10,87
Sozel bellek 74,60+18,15 103,40+19,95 73,80+13,62 68,40+11,89
Gorsel bellek 90,40+18,17 105,30+19,51 91,00+13,10 88,60+11,50
Psikomotor hiz 101,40+£18,20 117,60+18,32 101,20+13,23 94,90+11,36
Biitiinciil dikkat 94,40+18,67 106,30+19,49 94,80+13,20 87,50+11,03
Biligsel esneklik 90,00+18,80 100,20+21,71 90,20+17,75 81,20+11,23
Reaksiyon siiresi 75,60+£19,23 91,30+20,92 75,58+12,38 68,58+11,50
islem hizi 92,10+22,74 108,70+20,60 90,60+16,22 81,41+14,21
Yiritiicii islevler 86,30+20,21 99,50+19,99 83,26+17,17 74,65+14,96
Basit dikkat 90,70+19,70 104,00+19,27 89,88+17,78 80,23+15,36
Motor hiz 96,10+19,90 113,10+20,89 95,65+18,59 89,78+17,75
H-esneklik Dom (°) 168,80+2,78 173,20+2,39 168,20+2,44 166,90+2,07
H-esneklik N-Dom () 169,40+2,83 174,30+2,26 169,10+2,07 167,00+1,33

N: Newton. Egitim Grubu: Sliding Hamstring Curl egzersiz grubu. H: Hamstring, K: Quadriceps, Dom: Baskin taraf, N-Dom: Baskin olmayan taraf Hxon: Konsantrik
hamstring, Kkon: Konsantrik Quadriceps, Hex: Eksantrik Hamstring, Kex: Eksantrik Quadriceps, LSI: Dominant taraf ve dominant olmayan taraf kas kuvvet farki.
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Egitim Grubu Kontrol Grubu Gruplar arasi

Grup ici Grup ici T0 TS

EB p! p! EB p2 p2
Norokognitif indeks (NCI) 1,05 <0,001" <0,001" 1,45 0,97 <0,001"
Toplam bellek 0,61 <0,001* <0,001* 1,03 0,85 <0,001*
Sozel bellek 1,51 <0,001" <0,001* 2,13 0,76 <0,001"
Gorsel bellek 0,79 <0,001" <0,001" 1,43 0,87 <0,001"
Psikomotor hiz 0,89 <0,001* <0,001* 1,49 0,80 <0,001*
Biitiinciil dikkat 0,63 <0,001" <0,001" 1,19 0,97 <0,001"
Bilissel esneklik 0,50 <0,001* <0,001" 1,10 0,91 <0,001*
Reaksiyon siiresi 0,78 <0,001" <0,001" 1,34 0,88 <0,001"
i§lem hizi 0,77 <0,001* <0,001* 1,54 0,41 <0,001*
Yiiriitiicii islevler 0,66 <0,001" <0,001* 1,41 0,20 <0,001"
Basit dikkat 0,68 <0,001" <0,001" 1,36 0,21 <0,001"
Motor hiz 0,83 <0,001" <0,001" 1,20 0,15 <0,001"
H-esneklik Dom () 1,70 <0,001" 0,04" 2,82 0,44 <0,001"
H-esneklik N-Dom (°) 1,91 <0,001* 0,01* 3,02 0,78 <0,001*

* p<0,05. pt: Wilcoxon Signed Rank testi. p2: Mann Whitney U testi. H: Hamstring. Dom: Baskin taraf. N-Dom: Baskin olmayan taraf. TO: Tedavi dncesi. TS:
Tedavi sonrasi. EB: Etki biiyiikligi. Egitim Grubu: Sliding Hamstring Curl egzersiz grubu.

egzersiz grubunda da eksantrik hamstring kas

kuvveti  degerlerinde

anlamli  bir

artis

Calismamiz

sonuglari,
egitimlerinin  yapilamadigi

yuz

yuze
durumlarda 1iyi

egzersiz

saglanirken SHC egzersiz grubunda daha fazla
gelisme oldugunu ifade etmiglerdir.25 Orishimo
ve Mchugh saglikli bireylerden olusan ¢alisma
grubunda yaptiklari calismalarinda
uyguladiklari 4 haftahk SHC egzersiz
programinin hamstring kas kuvvetinde % 9
oraninda artis sagladigini belirtmiglerdir.24
Ayrica Van Dyk vd. 4 yillik takip stresince
hamstring yaralanmasi ge¢irmig614 profesyonel
futbolcunun konsantrik quadriceps ve eksantrik
hamstring kas kuvvetini degerlendirdikleri
calismalarinda  hem disik  konsantrik
quadriceps kuvvetinin hem de diisuk eksantrik
hamstring kas kuvvetinin artan hamstring
yaralanmas1 riski ile iligkili oldugu ifade
etmiglerdir.!2 Calismamizda 6 haftalilk SHC
egzersizlerinin diz kas kuvvetinde orta ve
yiksek etki buyukliginde artigs saglamasi;

klinik olarak anlamlilik diizeyi agisindan
6nemlidir. Elde ettigimiz sonuglar
dogrultusunda SHC egzersizi konsantrik
quadriceps ve eksantrik hamstring kuvvetini
artirmada etkili bir egzersiz oldugunu
gostermektedir.

Calismamizda  pandemi  nedeni ile
degerlendirmeler yiz ylze, SHC egzersizi
telerehabilitasyon yoluyla verilmigtir.

organize edilmis telerehabilitasyon yoluyla
egzersiz egitimlerinin etkinligini gdéstermesi
acisindan 6nemli katki saglayacaktir. Kontrol
grubundaki bireylerin diz izokinetik kas
kuvvetinin 6 haftanin sonunda diistigu tespit
edilmigtir. Calisma yaptigimiz dénem tam
kisitlamalarin oldugu doéneme rast gelmigtir.
Literatirde bildirilen inaktivitenin olumsuz
etkileri, kontrol grubumuzda yaptigimiz son
O6lcimlerle  ortaya  konmustur. Kontrol
grubumuzun saglikli gen¢ yetigkinler olsa bile
kas kuvvetinin devami ve arttirilmasi igin aktif
bir yasam  tarzina  ihtiya¢ = oldugunu
gostermektedir.

Her iki gruptaki bireylerin 60°/sn. agisal
hizda diz eklemi konvansiyonel ve fonksiyonel
oranlari incelendiginde; SHC egzersiz grubunda
tedavi Oncesinde bu oranlarin sirasiyla 0,47-
0,49 ve 0,85-0,89 arasinda oldugu, tedavi
sonrasinda ise sirasiyla 0,53-0,55 ve 0,96-0,97
degerlerine yiikseldigi ve kontrol grubuna gore
daha yiksek oldugu bulundu. Hamstring ve
quadriceps kaslarinin tepe kuvvetlerinin
birbirine orani, bu kas gruplarmnin fonksiyonel
kuvvetesitsizliklerinin 6l¢gimi olarak en c¢ok
kullanilan parametredir,17.33 Konsantrik
hamstring ve quadriceps kas kuvvetlerinin
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birbirine orani konvansiyonel oran
tanimlanirken  eksantrik  hamstring ve
konsantrik quadriceps kas kuvvetlerinin orani
ise fonksiyonel oran olarak ifade edilmektedir.
Konvansiyonel oranmin 0,50-0,80 arasinda,
fonksiyonel oranmin ise 1 olmasi agonist ve
antagonist kas gruplarinin kuvvet dengesinin

normal smirlarda oldugu anlamina
gelmektedir.3435  Croisier vd. yaptiklar:
calismalarinda 0,55'ten dusuk bir

konvansiyonel oraninin (60°/sn. acisal hizda)
HKY  riskiyle iligkili  oldugunu ifade
etmiglerdir.’3 Ancak, son yapilan ¢alismalarla
birlikte fonksiyonel oran daha fazla o6nem
kazanmigstir. Fonksiyonel oranin, HKY’de bir
risk faktori oldugu ve yaralanma sonrasi spora
dontis kriterleri igerisinde yer aldigi yapilan
¢alismalarda bildirilmistir.%1314 Calismamizda
her iki grupta tedavi éncesi hem konvansiyonel
hem de fonksiyonel oran bakimindan asimetri
ve hamstring aleyhinde bir kas kuvvet
dengesizligi mevcutken SHC egzersiz programi
sonrasi konvansiyonel oranin normal smir
olarak kabul edilen 0,50-0,80 degerleri arasinda
yer aldig1 ve asimetrinin olmadig1 fonksiyonel
oranin ise 1’e yaklasgtig1 ve asimetrinin anlaml
diizeyde azaldigi bulundu. Calismamizin
bulgular1 ile uyumlu olarak Delextrat vd.
yaptiklar1 ¢alismalarinda 6 haftahlk SHC
egzersiz programinin fonksiyonel orani 0,60’tan
0,83e yiikselterek hamstring aleyhindeolan kas
kuvvet  dengesizligini  anlamli  diizeyde
azalttigini belirtmiglerdir.2> Ekstremite simetri
indeksi, bir ekstremiteyi digeri ile iligkili olarak
degerlendirmek i¢in en ¢ok kullanilan
kargilagtirmadir. Bireylerde herhangi bir kas
yaralanmasina sebep olabilecek bir kuvvet
asimetrisinin olmamasi i¢in bu degerin %10’dan
daha az olmasi gerektigi yapilan ¢alismalarda
ifade edilmistir.4 Bourne vd. yaptiklar
calismalarinda eksantrik hamstring kuvveti
bakimindan ekstremite simetri indeksi>15 ve
ekstremite simetri indeksi>20 olan bireylerin
sirasiyla 2,4 ve3,4 kat daha fazla HKY riski
tagidiklarini  belirtmiglerdir.l® Calismamizda
SHC egzersiz grubundaki bireylerin tedavi
Oncesi tim ekstremite simetri indeks
degerlerinin 8,06-9,63 arasinda oldugu
gorulurken SHC egzersiz egitimi sonrasinda bu
degerlerin 4,98-5,77 degerlerine ulasarak iki
taraf arasindaki kuvvet farkinin anlamh
diizeyde azaldigi tespit edildi. Bu degerler
literatirde ifade edilen normatif degerler ile

uyumlu olup SHC egzersizinin hamstring ve
quadriceps kas kuvvet asimetrilerini azaltmada
etkili bir egzersiz oldugunu gostermektedir.
Kontrol grubundaki bireylerin ise sonug
O6lcimleri incelendiginde; konvansiyonel ve
fonksiyonel oranlarmnin sirasiyla 0,48-0,49 ve
0,87-0,89 degerlerinden 0,46-0,47 ve 0,82-0,83
degerlerine distigi bulundu. Ayrica sirasiyla
ekstansiyon ve fleksiyon hareketleri igin
ekstremite simetri indeks degerlerinin ise 8,23-
9,87den 10,05-12,06’a yikseldigi gérilda. Bu
sonuglar  kontrol  grubundaki  bireylerin
baglangicta var olan kuvvet asimetrilerinin
daha da artarak yaralanmalara daha fazla agik
hale geldigini gostermektedir. Pandemi ve
calisma yapilan dénemin kisitlamalara denk
gelmesi kontrol grubundaki budiisiisin temel
nedeni oldugu distincesindeyiz.

Calismamizda tedavi sonrasinda bireylerin
esneklik degerleri, SHC egzersiz grubundaki
bireylerin kontrol grubundaki bireylere gére her
iki taraf hamstring esnekliginin daha fazla
arttiglt goruldi (EB=2,82-3,02). Orishimo ve
Mchugh, saghkli bireylerde aktif diz
ekstansiyon testi ile hamstring esnekligini
degerlendirdikleri ¢alismalarinda 4 haftahk
SHC egzersiz programi sonrasinda
katilimcilarin hamstring esnekliklerinde
anlaml artig oldugunu belirtmiglerdir24. Nelson
ve Bandy saglikli erkek bireylerde 6 haftalik
statik germe ve eksantrik  egzersiz
programlarinin hamstring esnekligi uzerine
etkisini inceledikleri ¢alismalarinda, hamstring
esnekligini pasif diz ekstansiyon testi ile
degerlendirmigtir. Calismanin sonucunda her
iki grupta kontrol grubuna goére hamstring
esnekliginde anlamli artis (eksantrik egzersiz
grubu=12,79° ve statik germe grubu=12,05°
artis  Jtespit edilirken gruplar benzer
bulunmustur.36 Bizim c¢alismamizda SHC
egzersiz programi sonrasi dominant ve
dominant olmayan taraf esneklik degerlerinde
sirasiyla 4,4° ve 4,9° anlamlh bir artis oldu.
Bizim ¢alismamizda daha az artis olmasinin
sebebi bu ¢alismaya dahil edilen bireylerin yas
ortalamasimnin (16,45+0,96 ) ve baslangic
hamstring  esneklik  oGlglimlerinin  bizim
calismamizdaki bireylerden daha  dusik
olmasidir. Statik germenin esnekligi gelistirdigi
kanmitlanmig olsa da tum hareket aralig:
boyunca kuvvet artisina sebep olup olmadig:
tartismalidir ve belirsizdir. Ancak eksantrik
olaraktam hareket araliginda egzersiz yapan bir
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birey, ayn1 anda hem hareket a¢ikligi hem de
kas kuvveti kazanacak ve boylece aktiviteyi
daha iglevsel hale getirecektir. Bu tiir bir egitim,
kuvvetlendirme ve esneklik bilegenlerini tek bir
faaliyette birlestirerek zamandan da tasarruf
saglamaktadir. Bu c¢alisgmalar dogrultusunda
SHC egzersizi de bir eksantrik egzersiz olup
hem diz kas kuvvetinde hem de hamstring
esnekliginde ayni anda gelisim elde etmek i¢in
kullanilabilir. Kontrol grubunun esneklik sonug
6l¢imleri incelendiginde ise bireylerin her iki
taraf hamstring esnekliklerinde anlamli bir
diigis  oldugu  goruldia. Layanage  vd.
calismalarinda fiziksel aktivite seviyesi ile
hamstring esnekligi arasinda pozitif bir iligki
oldugunu belirtmiglerdir.3” Bu c¢aligmanin
bulgulari ile uyumlu olarak bizim ¢alismamizda
da kontrol grubundaki bireylerin hamstring
esnekliklerinde azalmanin sebebi fiziksel
inaktivite olabilir.

Calismamizda SHC egzersiz grubundaki
bireylerin tedavi sonrasinda noérokognitif
indeks, toplam bellek, sozel bellek, gérsel bellek,
reaksiyon slresi, butincil dikkat, biligsel
esneklik, psikomotor hiz test puani, yuritici
iglevler, basit dikkat ve motor hiz kognitif
fonksiyon  parametrelerinde  %11,33-38,60
arasinda degisen oranlarda orta ve yuksek etki
biiyiikliiklerinde (EB=0,50-1,51) anlamh
gelisme  oldugu  goruldi. Ayrica SHC
grubundaki bireylerin kognitif fonksiyonlari
kontrol grubundaki bireylere gére daha yiiksek
bulundu (EB=1,19-2,13). Literatiir
arastirildiginda  bilgimiz  dahilinde SHC
egzersizinin  kognitif fonksiyonlar tzerine
etkisini arastiran bir calismaya
rastlanmamistir. Calismamiz ayrintili
yapilandirilmig bir nérokognitif degerlendirme
yvapan ve SHC egzersizinin biligsel etkilenim
boyutunu ilk ortaya koyan c¢alismadir.
Literatirde yapilan ¢alismalarda
arastirmacilar saglhikl bireylerde diizenli olarak
yapilan fiziksel aktivitenin, direncli ve aerobik
egzersizlerin yuruticiislevler, dikkat, kognitif
esneklik, calisma bellegi ve hafiza gibi kognitif
fonksiyonlar1 gelistirdigini belirtmiglerdir.3839
Egzersizin beynin yap1 ve igleyisini dolayisiyla

kognitif fonksiyonlar1 da  gelistirmesinin
altinda yatan mekanizmalar; ndérotropin
seviyelerini  yukseltmesi, ndrogenezisi ve

vaskiilarizasyonu artirmasi, néroinflamasyonu
dengelemesi ve noéronal butinlugi saglamasi
olarak agiklanabilir. Ayn1 zamanda egzersizle
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saglanan yiksek fiziksel uygunluk, beyin
volimini ve dopamin, seratonin gibi bilgi
iletim  molekullerini artirmakla  birlikte
hipokampus ve prefrontal kortekste
norogenezisi gelistirmektedir.40 Calismamizda
uygulanan SHC egzersiz programi sonrasinda
bireylerin kognitif fonksiyonlarinda meydana
gelen anlamh dizeydeki gelismeler bu
mekanizmalar ile aciklanabilir. Ayrica bu
mekanizmalara ek olarak SHC egzersizinin
koépri kurma, kopriyi bozmadan ayaklarin
ayn1 anda kaydirilarak dizlerin ekstansiyon
getirilmesi, dizlerin képriyi bozmadan tekrar
fleksiyona getirilmesi ve tekrar basglangig
pozisyonuna doénilmesi gibi komponentlerinin
butincil dikkat, motor hiz, biligsek esneklik,
reaksiyon zamani, motor hiz, yuruticu islevler
gibi  kognitif fonksiyonlar1 daha fazla
¢alistirmasindan dolay1 SHC egzersiz grubunda
Oletigimiz tium  kognitif parametrelerde
anlamli gelisme saglandigin1 dustniyoruz.
Kontrol  grubundaki  bireylerin  kognitif
sonuglar1 baglangic degerlerine goére azaldigi
goruldu. Literaturde fiziksel aktivite seviyesi
diisiik olan bireylerin kognitif fonksiyonlarinin
da daha diisiik oldugu belirtilmigtir.3840 Fiziksel
aktivitenin kognitif fonksiyonlar tizerindeki
etkisi literatiirde kanitlarla ortaya konmustur.
Fiziksel aktivite disginda birgok faktor kognitif
fonksiyonlar: etkileyecektir. Pandemide zorunlu
yapilan kisitlamalar nedeni ile bireylerin
fiziksel aktivitelerin azalmasi kontrol
grubundaki  6l¢tigimiiz  parametrelerdeki
diisisin temelnedeni oldugu diisiincesindeyiz.

Limitasyonlar

Bu c¢alismanin limitasyonlar1 c¢alismaya
katilan bireylerin sadece erkek
popiilasyonundan olusmasi1 ve bireylerin 6
haftalik egitim sonrasinda aktivite seviyelerinin
6l¢ilmemis olmasidir.

Sonug¢

Saglikl geng erigkin bireylerde
tasarladigimiz  bu pilot c¢alismada SHC
egzersizinin konsantrik ve eksantrik diz kas
kuvvetini, hamstring esnekligini ve kognitif
fonksiyonlar: gelistirmede ve kuvvet
asimetrilerini diizeltmede etkin bir egzersiz
oldugu bulundu. Bu ¢alismadan yola ¢ikarak
hamstring yaralanmalarini  6nlemede ve
yaralanma sonrasi rehabilitasyon programinda
diz kas kuvvetini ve hamstring esnekligini
artirmak ve kognitif fonksiyonlar: gelistirmek
i¢in hamstring odakl bir eksantrik egzersiz olan
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SHC egzersizi kullanilabilir. Calismamizin,
SHC egzersizlerinin diger 6l¢gim parametreleri
ve oOzellikle kognitif fonksiyonlar {izerine
etkinligini gostermesi acisindan literatiire
onemli katki saglayacagi duslincesindeyiz.
Ayrica ¢alismamizin birincil amaci olmamasina
ragmen telerehabilitasyon yoluyla verilen
egzersiz programinin yliz yiize yapilan egzersiz
programi kadar etkin oldugunu goérdik. Bu
nedenle telerehabilitasyon yoluyla verilen SHC
egzersizininfarkh egzersizler ile karsilastirildig:
¢alismalara ihtiya¢ oldugu goriusiindeyiz.

Tegekkur: Yok

Yazarlarin Katki Beyant: CS: Calisma tasarimi, veri
toplama, veri analiz, makale yazma; NUY: Ekipman
saglanmasi, olgularin saglanmasi, calisma tasarimai,
makale yazma.

Finansal Destek: Yok
Cikar Catigmast: Yok
Etik Onay: Bu arastirma protokolii Ankara Yildirim

Beyazit Universitesi Etik Kurulu (sayi: 14, tarih:
14.01.2021) tarafindan onaylandy).
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Physical activity level, sleep, fatigue and quality of life in
Behcet's Disease and Familial Mediterranean Fever

Disease during the Covid 19 Pandemic
Nejla UZUN2, Ela TARAKCI3, Serdal UGURLU*

Purpose: The primary aim of our study was to compare the changes in physical activity, sleep, fatigue, pain, and quality of life
levels before and during confinement in patients with Behget's Disease (BD) and Familial Mediterranean Fever (FMF) disease
(FMFD). The secondary aim of the present study was to determine the exercise behavior of patients with BD and FMF during the
Covid 19 Pandemic.

Methods: A total of 21 patients with BD (mean age was 42 years, 57.1% were female) and 21 patients with FMF (Mean age was
39 years, 71.4% were female) were included in this cross-sectional study. Internal Physical Activity Questionnaire- Short Form,
Short Form 36 and Exercise Stages of Change Questionnaire were administered to all participants. Sleep satisfaction, fatigue
and pain was assessed with the Numeric Rating Scale.

Results: There were no significant differences in sociodemographic data and all outcome scores except sleep duration between
the groups at baseline (p>0.05). Physical activity, pain, fatigue, sleep, and quality of life were compared with pre-confinement
in both BD and FMF patients. It was found that the level of pain and fatigue increased in BD patients, and physical activity and
quality of life decreased in both BD and FMF patients (p<0.05). We found a significant relationship between physical activity
and mental health subscale of quality of life in BD patients (p<0.05). In addition, only 9.5% of BD patients and only 14.3% of
FMFD patients in our study stated that they had been exercising for more than 6 months.

Conclusion: The patients in both groups were physically inactive and the majority of them did not exercise. This situation
increased during the confinement period. In order to have a positive effect on these symptoms, personalized exercise therapy
can be planned and physical activity levels can be increased in BD and FMF patients.

Keywords: Behcet's Disease, Familial Mediterranean Fever, Pandemic, Physical activity, Rheumatology.

Covid 19 Pandemi’sinde Behcet hastaligi ve Ailesel Akdeniz Atesi hastaliginda

fiziksel aktivite diizeyi, uyku, yorgunluk ve yasam kalitesi
Amag: Calismamizin birincil amaci, Behcet ve Ailesel Akdeniz Atesi (AAA) olan hastalarda, fiziksel aktivite, uyku, yorgunluk, agn
ve yasam kalitesi diizeylerindeki degisimlerin karantina dncesi ve sirasindaki karsilagtinlmasidir. ikincil amaci, Behget ve AAA'li
hastalann Covid-19 Pandemi sirasindaki egzersiz davraniglarini belirlemektir.
Yoéntem: Bu kesitsel calismaya toplam 21 Behget Hastasi (Ortalama yas 42 yil, %57’si kadin) ve 21 AAA hastasi (Ortalama yas
39yil, %71,4’ii kadin) dahil edildi. Hastalara Uluslararasi Fiziksel Aktivite Anketi- Kisa Form, Kisa Form 36 ve Egzersiz Asamalarn
Degisim Anketi uygulandi. Uyku memnuniyeti, yorgunluk ve agn Sayisal Derecelendirme Olgegi ile degerlendirildi.
Bulgular: Baslangicta sosyodemografik verilerde ve gruplar arasinda uyku siiresi digindaki tiim sonugclarda istatistiksel olarak
anlaml fark olmadigi bulundu (p>0,05). Fiziksel aktivite, agn, yorgunluk, uyku ve yasam kalitesi hem Behcet hem de AAA
hastalarinda karantina 6ncesi ile karsilastirildi. Behget hastalarinda agri ve yorgunluk diizeyinin arttigi hem Behget hem de AAA
hastalarninda ise fiziksel aktivite ve yasam kalitesinin azaldig bulundu (p<0,05). Behcet hastalarinda fiziksel aktivite ile yasam
kalitesinin ruh saghg alt boyutu arasinda anlamh bir iliski bulundu. Ayrica calismamizda Behget hastalannin sadece %9,5'i ve
AAA hastalarinin sadece %14,3'ii 6 aydan uzun siiredir egzersiz yaptigini belirtmistir.
Sonug: Her iki gruptaki hastalar fiziksel olarak inaktifti ve cogunlugu egzersiz yapmiyordu. Bu durum karantina déneminde artti.
Behcet ve AAA hastalarinda bu semptomlara olumlu etki yapabilmek icin kisisellestirilmis egzersiz tedavisi planlanabilir ve
fiziksel aktivite diizeyleri arttirilabilir.
Anahtar kelimeler: Behcet Hastaligy, Ailevi Akdeniz Atesi, Pandemi, Fiziksel aktivite, Romatoloji.
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ehcet’s disease (BD) is a systemic
Binﬂammatory disorder affecting a variety

of organ systems and tissues. Joint pain
appears as the first symptom in 16.7% of
patients with BD and significantly affects their
pain levels and quality of life.l In BD,
involvement in the form of asymmetric, mono, or
oligoarthritis, especially involving the large
joints of the lower extremities, varies between
40-70%.2 Sleep quality among patients with BD
is very poor, and restless legs syndrome, fatigue,
depression, anxiety, and activity associated with
BD could affect quality of life.3

Familial Mediterranean Fever (FMF) is an
autosomal recessive disease that is quite
common in the Mediterranean population.
While FMF affects all ages, it is primarily
characterized by fever and pain attacks.t It has
been shown that the quality of life of FMF
patients is negatively affected by disease
duration, number of attacks experienced in the
past year, number of hospitalizations,
fibromyalgia, depression, and anxiety.5

FMF and BD share some common features
such as ethnicity, etiopathogenetic mechanisms,
symptoms, and treatmenté, as well as common
clinical features such as oral ulcers, fever,
abdominal pain, and, especially, arthritis, which
affect patients with FMF and BD.”

The Coronavirus Disease (COVID-19)
pandemic emerged in Wuhan, Hubei Province,
China, in December 2019, and has since become
a global problem. This pandemic, thought to be
caused by the SARS-CoV-2 virus and referred to
as COVID-19, went down in history as the first
pandemic caused by a coronavirus.® The first
cases of COVID-19 in Turkey were seen on
March 11, 2020.9 Due to the growing number of
cases at various locations around the world, on
January 30, 2020, The World Health
Organization (WHO) Emergency Committee
declared a global health emergency.10

Confinement of COVID-19 in many
countries has been effective in preventing the
spread of the pandemic due to stay-at-home
rules. As the measures against COVID-19
increase, people have necessarily started to
adopt more sedentary lifestyles. However, the
long-term staying at home and the physical
inactivity associated about risks that can
endanger peoples’ health. The implementation
of confinement policies to contain COVID-19
could negatively impact global health, well-

Uzun et al

being, and quality of life, ultimately resulting in
a range of chronic health conditions.!!
Additionally, these changes may affect the
management of patients with a chronic diseases
and may exacerbate existing disease-related
pain, sleep, fatigue, and physical-inactivity
problems. Thus, increasing physical activity,
reducing sedentary behavior, and doing exercise
are recommended during lockdown for all
population groups.12

There is some evidence that both physical
inactivity and sedentary behavior may be
associated with poor health-related outcomes in
patients with autoimmune rheumatic
diseases.!3 In this regard, some studies have
shown that sedentary time is associated with
higher disease severity, fatigue, pain, number of
comorbidities, reduced aerobic capacity,
physical function, and self-efficacy in patients
with rheumatic disease, especially Rheumatoid
Arthritis (RA) and  Systemic Lupus
Erythematosus (SLE).1415 However, no study
was found to describe relationship of physical
inactivity and disease-related symptoms in
patients with BD and FMF.

The effects of confinement on health-
related symptoms in patients with BD and FMF
are not yet properly understood. Therefore,
exercise and physical activity, as outlined in the
European Alliance of Associations for
Rheumatology (EULAR) guidelines, should take
place in parallel with drug treatments in a way
that creates behavior modification in patients'
lives.16

The primary aim of our study was to
compare the changes in physical activity, sleep,
fatigue, pain, and quality of life levels between
before and during confinement in patients with
BD and FMF. The secondary aim of the present
study was to determine the exercise behaviors of
patients with BD and FMF during confinement.

METHODS

Study Design

This study was conducted among those
patients who applied to Istanbul University-
Cerrahpasa, Cerrahpasa Medical Faculty,
Department of Rheumatology, Istanbul. The
study protocol was approved by the local ethics
committee (Date of approval-number of
approval:  30/04/2020- 10840098-604.01.01-

Journal of Exercise Therapy and Rehabilitation



Uzun et al

E.14697). The study was carried out in
accordance with the Helsinki Declaration
Principles. All patients were informed about the
study and the necessary permission was
obtained by signing an informed consent form.

This study was registered with
ClinicalTrials.gov (Clinical Trial Number:
NCT04403438).

Patients

A total of 42 patients enrolled in the
rheumatology clinic were included in this study.
A total of 21 patients with BD and 21 patients
with FMF were included in this cross-sectional
study. Inclusion criteria included aged 30-60
years, diagnosed with FMF for at least one year,
diagnosed with BD for at least one year, able to
write and read Turkish, and have a level of
cooperation needed to respond to the evaluation
scales. Exclusion criteria were as follows:
diagnosed with a second chronic disease, have a
history of a psychological problem or mental
deficit, and were pregnant.

Main outcome variable

All patients were asked about their height,
weight, age, gender, body mass index, number of
affected joint, and duration of chronic disease
and their responses were collated as
sociodemographic data. All evaluations that
were applied to the participants were carried out
online via Google-Form; a total of 42 patients
participated in the study by completing and
returning the study’s data collection forms.

Physical Activity

Patients’ physical activity levels were
measured using the Internal Physical Activity
Questionnaire-Short Form (IPAQ-SF) before
and during confinement. The IPAQ has since
become the most widely used physical activity
questionnaire. There two available versions of
the IPAQ: the 31-item long form (IPAQ-LF) and
the nine-item short form (IPAQ-SF). The short
form records activity according to four intensity
levels: 1) vigorous-intensity activity, such as
aerobics; 2) moderate-intensity activity, such as
leisure cycling; 3) walking; and 4) sitting.1” The
questions ask respondents about the time they
have spent being physically active in the past 7
days.

Sleep

Sleep satisfaction was evaluated using
Numeric Rating Scale (NRS)!8, and sleep times
were recorded both before and during
confinement.

Fatigue

Before and during confinement, perceived
fatigue was assessed using the NRS.1® Here,
patients are given a score of 0—10 for the fatigue
they felt in their daily lives before the COVID-
19 pandemic, as well as the fatigue they
experienced during the pandemic process.

Pain

The NRS was used to assess the pain
patients felt in their daily lives while resting
and the pain they felt while moving, both before
and during confinement. The NRS is considered
a valid and reliable pain-assessment tool. The
scale has both horizontal and vertical forms;
pain intensity is graded from “0: No pain” to “10:
The most intense level of pain”.20

Quality of Life

The quality of life and functional status of
the patients were evaluated using the SF-36
Quality of Life Scale (SF-36). Patients were
asked to choose the option that suits them best
both before and during confinement. This scale
was developed by Ware et al. in 1992. A validity
and reliability study of the Turkish version of
the scale was performed by Kogyigit et al. in
1999.21 The scale includes eight subdomains:
physical functioning, physical role, emotional
role, vitality, mental health, social functioning,
pain, and general health. The higher score from
each subdomain, the higher health-related
quality of life of that subdomain.22

FExercise Stages of Change Questionnaire

The  Exercise Stages of Change
Questionnaire was developed by Marcus and
Lewis (2003), validated and reliable in Turkish
by Gumius Y, Kitis Y, and aims to indicate the
intention of patients to participate in regular
physical activity by choosing one of five options:
1) precontemplation (“I do not engage in regular
physical activity and do not intend to do so in the
next 6 months”); 2) contemplation (“I do not
engage in regular physical activity but intend to
do so in the next 6 months”); 3) preparation (“I
do not engage in regular physical activity but
intend to do so in the next 30 days”); 4) action (“I
engage in regular physical activity but have
been doing so for less than 6 months”); and 5)
maintenance (“I engage in regular physical
activity and have been doing so for more than 6
months”).23.24

Statistical analysis

Data were evaluated using SPSS 21.0 for
Windows (IBM Corp., Armonk, NY, USA) and by
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analyzing descriptive statistics (frequency,
mean, and standard deviation). Before the
statistical analysis, the Kolmogorov—Smirnov
test was used to test for normal distribution of
data. The independent sample t-test was used to
determine differences of subjects’ outcome
scores because the data were normally
distributed. Intercorrelations between
parameters were computed with Pearson’s
correlation analysis p<0.05 was considered
statistically significant for all tests.

RESULTS

A total of 21 patients with BD and 21
patients with FMF were included in this cross-
sectional study. Table 1 shows the demographic
characteristics of all participants included in
this study. Patients’ mean age was 41.66+10.06
years for those in the BD group and 38.90+13.67
years for those in the FMF group. No
statistically significant differences in
sociodemographic data could be found among all
outcome scores, except sleep duration, between
the groups at baseline (p>0.05). A comparison of
pain, fatigue, physical activity, and sleep scores
of patients with BD and those of patients with
FMF both before and during confinement are
shown in Table 2.

Pain

Patients’ NRS-Resting and NRS-Activity
scores were found to significantly increase in
patients with BD during confinement when
compared with their pre-confinement scores,
while no such statistically significant change
was observed in patients with FMF (p<0.01). In
the intergroup comparison, only change of the
NRS-Resting results was a significantly
increased in patients with BD during the
confinement compared to the pre-confinement,
unlike FMF patients (p<0.05). At the same time,
NRS-Resting scores in the confinement were
significantly higher in the patients with BD
compared to patients with FMF (p<0.05).

Fatigue

NRS-Fatigue scores were found to
significantly increase among those patients with
BD during confinement when compared with
their pre-confinement scores. At the same time,
no significant change was observed in patients
with FMF before and during confinement
(p<0.05). In the intergroup comparison, no
significant change was found between the
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patient groups (p>0.05).

Physical Activity

A significant decrease in IPAQ-total scores
was found for those patients with BD and FMF
during the confinement when compared with
their pre-confinement scores (p<0.001). During
the lockdown, daily sitting times also increased
among patients in both groups (p<0.001).
Furthermore, the mean IPAQ-total scores of
patients with BD were found to be significantly
lower than they were for patients with FMF
during confinement (p<0.05).

Sleep

No statistically significant change was
found between the BD and FMF patient groups
regarding between NRS-Sleep Satisfaction and
sleep time results during the confinement when
compared with the pre-confinement scores
(p>0.05). Furthermore, sleep time was found to
be significantly lower in patients with FMF
when compared with patients with BD in the
pre-confinement stage (p<0.05).

Quality of Life

The comparisons of quality of life scores
between those patients with BD and those
patients with FMF before and during
confinement are shown in Table 3. A significant
increase was found for all SF-36 subscale scores,
except for the bodily pain subscale scores of
patients with BD during confinement as
compared with their pre-confinement scores
(p<0.05). Similarly, a statistically significant
increase was seen for all SF-36 subscale-scores
except for the physical functioning and role
physical sub-scores of patients with FMF during
the confinement when compared with their pre-
confinement scores (p<0.05). In the intergroup
comparison, no statistically significant change
for all SF-36 sub-scores was found between the
patient groups (p>0.05).

Correlations of pain, fatigue, sleep, and
quality of Iife results in patients with BD
during confinement

The correlations pain, fatigue, sleep and
quality of life results of patients with BD during
confinement are shown in Table 4. NRS-Pain
Resting was found to be significantly correlated
with NRS-Pain Activity (r=0.823), NRS-Fatigue
(r=0.816), SF-36-Vitality (r=-0.520), SF-36-
Mental Health (r=-0.477), SF-36-Bodily Pain
(r=-0.619), and SF-36-General Health (r=-0.619)
(p<0.05).  Similarly, = NRS-Fatigue was
significantly correlated with NRS-Pain Activity
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(r=0.823), NRS-Fatigue (r=0.816), SF-36-
Vitality (=-0.599), SF-36-Mental Health
(r=-0.595), SF-36-Bodily Pain (r=-0.717), and
SF-36-General Health (r=-0.695) (p<0.05). In
addition, significant relationships were found
between SF-36-General Health and all other SF-
36 sub-scores, except for SF-36-Social
Functioning (r=ranged from 0.473-0.736)
(p<0.05). Comparatively it was found that NRS-
Pain Activity was significantly correlated with
NRS-Fatigue (r=0.851) and all other SF-36-
subscales scores except SF-36-Social
Functioning (r=ranged with 0.473-0.736)
(p<0.05). Significant relationships were also
found between number of affected joints and SF-
36-Vitality (r=-0.472), SF-36-Social Functioning
(r=-0.600), and SF-36-Bodily Pain (r=0.541)
(p<0.05). IPAQ-Total scores were only
correlated with SF-36-Mental Health (r=0.481)
(p<0.05). Furthermore, while sleep duration was
found to be significantly correlated with SF-36-
Role Physical (r=0.509), NRS-Sleep Satisfaction
was not correlated with any other parameter
(p<0.05).

Correlations of pain, fatigue, sleep, and
quality of life results in patients with FMF
during confinement

The correlations of the results of pain,
fatigue, sleep, and quality of life in patients with
FMF during confinement are shown in Table 5.
NRS-Pain Resting was found to be significantly
correlated with NRS-Pain Activity (r=0.882),
NRS-Fatigue (r=0.665), SF-36-Role Physical
(r=-0.542), SF-36-Vitality (r=-0.459), SF-36-
Bodily Pain (r=0.681), and SF-36-General
Health (r=-0.655) (p<0.05). Comparatively, it
was found that NRS-Pain Activity was
significantly correlated with NRS-Fatigue
(r=0.623), SF-36-Role Physical (r=-0.458), SF-

36-Bodily Pain (r=-0.690), SF-36-General
Health (r=-0.565), and number of affected joints
(r=0.489) (p<0.05). Furthermore, significant
relationships were found between number of
affected joints, SF-36-Bodily Pain (r=-0.474),
and SF-36-General Health (r=0.456) (p<0.05).
SF-36-General Health results were also
significantly correlated with all other SF-36
subscales scores except SF-36-Role Emotional
and SF-36-Social Functioning (r=ranged with
0.593-0.787) (p<0.05). In addition, a significant
relationship was found between NRS-Fatigue
and SF-36-Vitality (r=-0.479) (p<0.05). NRS-
Sleep Satisfaction, Sleep Duration, and IPAQ-
Total values were not correlated with any other
parameter (p>0.05).

Exercise Behavior During Confinement

The comparisons of the results of the
exercise scales in patients with BD and FMF
during confinement 9.5% of patients with BD
and 5.5% of patients with FMF reported
exercising for more than 6 months, no difference
could be found between the groups concerning
their Exercise Stage of Change Questionnaire
scores (p>0.05).

DISCUSSION

The present study investigated changes in
physical activity, sleep, fatigue, pain, and
quality of life levels in patients with BD and
FMF  before confinement and during
confinement. Consequently, we found that the
patients with both BD and FMF disease have
been affected negatively by the confinement
process. Physical activity, pain, fatigue and
quality of life were adversely affected in patients

Table 1. Demographic and clinical features of patients with Behget’s Disease and Familial Mediterranean Fever.

Behcet's Disease

Familial Mediterranean Fever

X+SD X+SD p
Gender (Female/Male) (n (%)) 12/9 (57/43) 15/6(71/29) 0.334
Age (year) 41.66+10.06 38.90+13.67 0.460
Height (cm) 162.66+8.15 165.19+9.21 0.353
Body Weight (kg) 74.61+£12.33 69.61+20.03 0.336
Body Mass Index (kg/m?2) 28.31+5.06 25.57+7.19 0.162
Number of involvement joint (median (range)) 3(0-12) 2(0-8) 0.220
Disease duration (year) 15.52+10.79 18.09+16.24 0.549
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Table 2. Comparison of pain, fatigue, physical activity, and sleep scores of patients with Behget's Disease and Familial
Mediterranean Fever, before and during confinement.

Before Confinement During Confinement
X+SD X+SD pa

NRS-Pain Resting BD 3.66+2.51 5.57+3.09 0.001
FMF 2.85+2.88 3.66+2.88 0.091
pb 0.338 0.046

NRS-Pain Activity BD 3.42+2.73 4.71+2.93 0.007
FMF 3.562+3.17 4.33%3.07 0.081
pb 0.917 0.683

NRS-Fatigue BD 4.38+2.74 6.23+3.19 0.002
FMF 4.19+3.10 5.52+3.32 0.097
pb 0.834 0.482

NRS-Sleep Satisfaction BD 5.57+3.23 4.76+3.40 0.421
FMF 6.23+3.30 4.38+4.05 0.117
pb 0.512 0.743

IPAQ-SF Total BD 7951.04+580.41 61.71+138.00 0.001
FMF 824.28+417.47 200.00+205.52 <0.001
pb 0.832 0.014

Sitting Time (min.) BD 249.00+62.39 468+167.00 <0.001
FMF 225.71+53.34 488.57+172.11 <0.001
pb 0.206 0.700

Sleep Time (hour) BD 7.52+0.98 7.85+2.35 0.508
FMF 6.66+1.27 7.23+2.34 0.288
pb 0.019 0.398

pe: Intragroup p-value. p°: Between groups p-value. BD: Behcet’s Disease. FMF: Familial Mediterranean Fever. NRS: Numeric Rating Scale.
IPAQ-SF: International Physical Activity Questionnaire Short Form.

Table 3. Comparison of quality of life (Short Form 36, SF-36) scores of patients with Behget’s Disease and Familial Mediterranean
Fever, before and during confinement.

Before Confinement During Confinement
X+SD X+SD pa

SF-36 Physical Functioning BD 65.50+20.76 60.50+21.39 0.019
FMF 74.04+18.20 70.47+20.42 0.101
pb 0.168 0.135

SF-36 Role Physical BD 54.76+35.89 42.85+34.58 0.014
FMF 61.90+35.01 52.38+37.00 0.176
pb 0.518 0.314

SF-36 Role Emotional BD 65.07+37.23 34.90+32.44 0.004
FMF 82.53+32.69 44.44+37.01 <0.001
pb 0.114 0.380

SF-36 Vitality BD 60.23+19.20 49.76+21.53 0.001
FMF 59.76+19.90 44.76+15.92 0.001
pb 0.938 0.397

SF-36 Mental Health BD 65.71+16.99 55.39+18.53 0.002
FMF 71.23+£13.12 59.04+13.55 0.001
pb 0.245 0.471

SF-36 Social Functioning BD 63.09+21.82 43.69+23.81 0.009
FMF 64.76x21.76 46.30+26.08 0.004
pb 0.806 0.736

SF-36 Bodily Pain BD 67.73+17.30 59.52+25.92 0.060
FMF 66.90+27.41 60.59+27.17 0.015
pb 0.907 0.897

SF-36 General Health BD 55.94+11.97 49.40+13.64 0.001
FMF 57.93+13.81 50.98+14.24 0.002
pb 0.622 0.714

p2: Intragroup p-value. p®: Between groups p-value. BD: Behget's Disease. FMF: Familial Mediterranean Fever.
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Table 4. The correlations of the results of pain, fatigue, sleep, and quality of life in patients with Behcet's Disease during
confinement.

NRS-Pain NRS-Pain  NRS-Fatigue = NRS-Sleep Sleep IPAQ-Total
Resting Activity Satisfaction Duration
NRS-Pain Activity r 0.823
p <0.001
NRS-Fatigue r 0.816 0.851
p <0.001 <0.001
NRS-Sleep Satisfaction r -0.362 -0.197 -0.252
p 0.107 0.391 0.270
Sleep Duration r -0.085 -0.042 -0.235 -0.098
p 0.716 0.855 0.305 0.672
IPAQ-Total r -0.038 0.060 -0.126 -0.227 0.367
p 0.869 0.796 0.586 0.323 0.102
SF-36-Role Physical r -0.357 -0.489 -0.539 0.165 0.509 0.071
p 0.112 0.024 0.012 0.474 0.018 0.760
SF-36-Role Emotional r -0.407 -0.537 -0.325 0.335 -0.106 -0.066
p 0.067 0.012 0.150 0.138 0.648 0.775
SF-36-Vitality r -0.520 -0.496 -0.599 0.286 0.212 0.272
p 0.016 0.022 0.004 0.209 0.357 0.232
SF-36-Mental Health r -0.477 -0.531 -0.595 0.109 0.345 0.481
p 0.029 0.013 0.004 0.638 0.125 0.027
SF-36-Social Functioning r -0.101 -0.036 -0.231 0.398 -0.019 0.261
p 0.662 0.877 0.314 0.074 0.934 0.253
SF-36-Bodily Pain r -0.619 -0.688 -0.717 0.329 0.382 0.213
p 0.003 0.001 <0.001 0.146 0.087 0.355
SF-36-General Health r -0.619 -0.592 -0.695 0.185 0.250 0.274
p 0.003 0.005 <0.001 0.422 0.274 0.229
Number of Affected Joint r 0.247 0.193 0.324 -0.313 -0.224 -0.368
p 0.281 0.403 0.152 0.167 0.330 0.101

r: Pearson’s correlation coefficient. NRS: Numeric Rating Scale. SF-36: Short Form 36. IPAQ: International Physical Activity Questionnaire.

Table 4. (Continued).

SF36-Role  SF36-Role SF36-Vitality SF36-Mental SF36-Social SF36-Bodily SF36-General

Physical Emotional Health Functioning Pain Health
SF-36-Role Emotional r 0.271
p 0.235
SF-36-Vitality r 0.585 0.526
p 0.005 0.014
SF-36-Mental Health r 0.367 0.419 0.740
p 0.101 0.024 <0.001
SF-36-Social Functioning r 0.087 0.418 0.214 0.196
p 0.709 0.059 0.352 0.395
SF-36-Bodily Pain r 0.745 0.546 0.680 0.638 0.370
p <0.001 0.010 0.001 0.002 0.099
SF-36-General Health r 0.476 0.473 0.733 0.736 0.207 0.636
p 0.029 0.030* <0.001 <0.001 0.367 0.002
Number of Affected Joint r -0.281 -0.363 -0.472 -0.318 -0.600 0.541 -0.410
p 0.217 0.105 0.031 0.160 0.004 0.011 0.065

r: Pearson’s correlation coefficient. NRS: Numeric Rating Scale. SF-36: Short Form 36. IPAQ: International Physical Activity Questionnaire.
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Table 5. The correlations of the results of pain, fatigue, sleep, and quality of life in patients with Familial Mediterranean Fever

during confinement.
NRS-Pain NRS-Pain  NRS-Fatigue = NRS-Sleep Sleep IPAQ-Total
Resting Activity Satisfaction Duration
NRS-Pain Activity r 0.882
p <0.001
NRS-Fatigue r 0.665 0.623
p 0.001 0.003
NRS-Sleep Satisfaction r 0.028 0.025 -0.168
p 0.902 0.913 0.468
Sleep Duration r -0.217 -0.227 -0.248 -0.021
p 0.345 0.322 0.279 0.930
IPAQ-Total r -0.074 -0.111 -0.020 0.264 -0.079
p 0.749 0.632 0.930 0.248 0.734
SF-36-Role Physical r -0.542 -0.458 -0.417 -0.023 0.036 -0.204
p 0.011 0.037 0.060 0.921 0.876 0.376
SF-36-Role Emotional r -0.166 -0.107 -0.280 0.126 -0.013 -0.412
p 0.471 0.643 0.219 0.587 0.956 0.064
SF-36-Vitality r -0.459 -0.407 -0.479 0.288 0.169 0.116
p 0.037 0.067 0.028 0.206 0.464 0.616
SF-36-Mental Health r -0.397 -0.227 -0.294 0.385 0.272 0.055
p 0.075 0.322 0.195 0.085 0.233 0.814
SF-36-Social Functioning r -0.157 0.007 0.076 0.084 0.062 -0.275
p 0.498 0.977 0.743 0.718 0.789 0.227
SF-36-Bodily Pain r 0.681 -0.690 -0.315 0.051 0.015 -0.280
p 0.001 0.001 0.165 0.826 0.947 0.219
SF-36-General Health r -0.655 -0.565 -0.315 0.029 0.255 -0.310
p 0.001 0.008 0.164 0.900 0.265 0.171
Number of Affected Joint r 0.390 0.489 0.052 -0.331 0.176 -0.228
p 0.080 0.024 0.821 0.143 0.444 0.319

r: Pearson’s correlation coefficient. NRS: Numeric Rating Scale. SF-36: Short Form 36. IPAQ: International Physical Activity Questionnaire.

Table 5. (Continued).

SF36-Role  SF36-Role SF36-Vitality SF36-Mental SF36-Social SF36-Bodily SF36-General
Physical Emotional Health Functioning Pain Health
SF-36-Role Emotional r 0.497
p 0.022
SF-36-Vitality r 0.309 0.132
p 0.174 0.569
SF-36-Mental Health r 0.373 0.341 0.777
p 0.095 0.130 <0.001
SF-36-Social Functioning r 0.343 0.403 0.544 0.641
p 0.128 0.070 0.011 0.002
SF-36-Bodily Pain r 0.620 0.258 0.595 0.479 0.467
p 0.003 0.259 0.004 0.028 0.033
SF-36-General Health r 0.638 0.281 0.593 0.635 0.422 0.787
p 0.002 0.217 0.005 0.002 0.056 <0.001
Number of Affected Joint r -0.322 -0.169 -0.316 -0.344 -0.234 -0.474 0.456
p 0.155 0.464 0.163 0.127 0.308 0.030 0.038

r: Pearson’s correlation coefficient. NRS: Numeric Rating Scale. SF-36: Short Form 36. IPAQ: International Physical Activity Questionnaire.
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with BD, while physical activity and quality of
life were adversely affected in patients with
FMF; however, the effect on physical activity
and quality of life was higher in patients with
BD. In addition, we found a correlation between
pain, fatigue, and quality of life in patients with
BD. While higher pain and fatigue levels during
confinement were associated with lower quality
of life in patients with BD and FMF, a
significant relationship was found between
sleep duration and quality of life only in patients
with BD.

The lockdown situation established in
many countries to combat the COVID-19
pandemic entails an unprecedented disruption
of people’s lives and work, determines specific
risks related to mental and physical health in
the general population, especially among those
who stopped working during the pandemic.2?
The implementation of confinement policies to
contain COVID-19 could act as a catalyst for
concealed mental and physical health
conditions, further enhancing the effects of
psychosocial risk factors, including stress, social
isolation, and negative emotions, which may act
as barriers against behavioral changes toward
an active lifestyle and negatively impact on
global health, well-being, and quality of life,
ultimately resulting in result in a range of
chronic health conditions.!!

Both the WHO and national health
organizations have called for social isolation and
staying at home to reduce the spread of the
COVID-19 disease. Confinement is predicted to
inevitably affect the routine daily activities of
millions of people.26

There is strong evidence for the benefits of
physical activity on  disease  activity,
improvements in activities, and participation27;
however, people with rheumatic and
musculoskeletal diseases are generally less
active compared with healthy controls.2829 Both
groups in this study had low pre-confinement
physical activity levels and long sitting times,
but both groups also had statistically poorer
physical activity levels and sitting times during
the confinement period.

In their study investigating sleep problems
in patients with FMF, Makay et al.30 stated that
patients with FMF had significantly higher
scores for sleep onset delay, sleep anxiety, night
awakenings, and sleep-disordered breathing
compared with the healthy group in their study.

A total of 7-8 hours of sleep is sufficient for an
adult. However, less than 4 hours and more than
9 hours is not considered normal.3! In our study,
it is seen that the sleep duration before and after
confinement was quite low in both groups.

Fatigue is an important issue in rheumatic
diseases, and most of studies demonstrated
increased fatigue levels in rheumatic disease
patients. Fatigue is a burdening and disabling
symptom affecting physical and cognitive
functioning in patients with rheumatic
diseases.32 In previous studies, it has been
reported that fatigue levels are high among
patients with FMF and BD.32.33

Similarly, in our study we found moderate
fatigue before confinement in both BD and FMF
patient groups, but we also found an increase in
fatigue levels in both groups during
confinement; for patients with BD, this increase
was found to be statistically significant. We
found that fatigue was associated with fatigue,
vitality, general health, bodily pain, and mental
health in BD patients, and role physical and
vitality in FMF patients.

Sandiker et al.3¢ reported that secondary
factors such as pain are associated with negative
emotions affecting daily life in chronic recurrent
diseases. Pain has been reported as a common
symptom that negatively affects the quality of
life in both FMF and BD patients.32:35 In a study
conducted in BD patients in 2017, they reported
pain as 39.85+31.59 according to 100 mm Visual
Analogue Scale.33 Similarly, in our study, the
resting-pain and activity-pain scores before
confinement were close to 4 according to the
10-point NRS. In confinement, we found a
statistically significant increase in pain both
during activity and at rest. A statistically
significant relationship was also found between
pain and fatigue, role emotional, role physical,
vitality, mental health, general health, and
bodily pain. Similar to the results of our study,
Bodur et al.35 reported that painful joints and
fatigue in patients with BD were significantly
associated with impaired quality of life.

Comparatively, concerning FMF patients,
no significant change in pain level during the
confinement process was found, but we found a
significant relationship between fatigue, role
physical, wvitality, bodily pain, and general
health, and pain. While joint pain 1is less
common in FMF patients, it is a more common
symptom among patients with BD. Joint pain
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may have affected patients with BD more due to
confinement increasing their physical inactivity.

Pain was found to be strongly associated
with fatigue parameters in previous studies
evaluating fatigue in rheumatic diseases.32:36
There is a vicious cycle here, as the rheumatic
pain increases sleep problems, and sleep
disturbances increase pain levels in affected
patients.37 In concordance with this data, we
also found pain in moderate to strong correlation
with fatigue.

Duruoz et al.32 indicated that pain, fatigue,
sleep disturbance, and quality of life were
correlated in patients with FMF. Although we
could not find a significant relationship between
pain and physical activity scores of both groups
in our study, we believe that decreased physical
activity due to confinement negatively affects
the chronic cycle of pain, fatigue, sleep disorder,
and quality of life.

In a previous study, Bodur et al.35 reported
that life satisfaction and quality were impaired
in BD patients. The study also showed arthritis,
fatigue and genital ulcer scores of Behget's
Disease Current Activity Form were the most
important factors impairing the quality of life in
BD. Melikoglu et al.38 concluded that fatigue is
one of the most common symptoms related to
lower quality of life scores in BD patients. Ertam
et al.3? showed that in chronic diseases due to
pain, depression, and sleep disorders were also
present and all of these contributed to a reduced
quality of life. in our study, we also saw that
confinement negatively affects quality of life like
increased disease activity.

Limitations

The limitations of our study are the absence
of a healthy group, the fact that we did not
divide the patients into different age groups,
and we did not perform a power analysis.

Conclusion

Patients in both groups were physically
inactive and the majority of them did not
exercise. This situation increased during the
confinement period. Providing personalized
exercise therapy and increasing physical
activity in patients with BD and FMF will
improve these symptoms.

Uzun et al
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Burnout of the physiotherapists and encountered stress

factors related to coronavirus epidemic in Turkey
Emre SENOCAK!, Seda KARACA!, Abdurrahman TANHAN?, Sahin DEMIR?, Aysel YILDIZ OZER?

Purpose: The study aims to determine risk factors related to stress due to pandemic, the burnout levels of the physiotherapist, the
relationship between these parameters.

Methods: One hundred two physiotherapists, whose sociodemographic information was obtained, were divided into two groups
according to disease exposure (CoV and non-CoV group). Pandemic-Associated Stress Factors of the participants were analyzed
and Maslach Burnout Inventory (MBI) was used to measure burnout. The independent sample t test was used to detect the difference
between the groups. Pearson's correlation analysis was used to find relations in parameters.

Results: 96% of respondents were concerned about getting infected and 98% concerned about infecting their families. Most of the
participants were physically and mentally tired (74.5%, 58.8%). The CoV group consisted of 45 (44.11%) physiotherapists who had
a history of COVID-19, had patient contact, or worked with coronavirus patients. There was no significant difference in MBI sub-
parameters between the two groups (p<0.05). Physiotherapists with high exposure to COVID-19 were found to have a 3.2 times
higher level of stress about feeling compelled to go to work than those with low exposure to it (p=0.02).

Conclusion: Anxiety about being sick and contagious can trigger psychological symptoms such as mental fatigue and sleep
disturbance. Although the workload of the participants in our study did not increase, most of them stated that they felt physically
exhausted. During the pandemic period, psychological diseases, and burnout in healthcare workers increased tremendously.
Keywords: Coronavirus, Physiotherapist, Burnout.

Koronaviriis salgininda fizyoterapistlerin mesleki tiilkenmislik diizeyi ve

pandemiyle iligkili karsilagilan stres faktorleri
Amag: Bu calisma pandemi kaynakli strese bagli risk faktorlerini, fizyoterapistin tiikenmiglik diizeylerini, bu parametreler arasindaki
iligkiyi belilemeyi amaclamaktadir.
Ydntem: Sosyodemografik bilgileri alinan 102 fizyoterapist hastalik maruziyetine gore (CoV ve CoV olmayan grup) iki gruba ayrildi.
Katiimcilanin Pandemi iligkili Stres Faktorleri analiz edildi ve tilkenmigligi dlgmek icin Maslach Tiikenmislik Envanteri (MTE)
kullanildi. Gruplar arasindaki farki tespit etmek icin bagimsiz gruplarda t testi kullanildi. Parametrelerdeki iliskileri bulmak icin
Pearson korelasyon analizi kullanildi.
Bulgular: Ankete katilanlarin %96’s1 enfekte olmaktan ve %98'i ailelerine bulastirmaktan endise duyuyordu. Katiimcilarin ¢ogu
fiziksel ve zihinsel olarak yorgundu (%74,5, %58,8). CoV grubu COVID-19 éykiisii olan, hasta temasi olan veya koronaviriis
hastalanyla calisan 45 (%44,11) fizyoterapistten olusuyordu. MTE alt parametrelerinde iki grup arasinda anlaml fark yoktu
(p<0,05). COVID-19'a yiiksek maruziyeti olan fizyoterapistlerin, diisiilk maruziyeti olanlara gore ise gitmek zorunda hissetme
konusunda 3,2 kat daha yiiksek stres diizeyine sahip olduklan bulundu (p=0,02).
Sonug: Hasta olma ve bulasici olma kaygisi, zihinsel yorgunluk ve uyku bozuklugu gibi psikolojik belirtileri tetikleyebilir.
Calismamizda katihmeilann is yiikleri artmasa da ¢ogu fiziksel olarak bitkin hissettiklerini belirtmislerdir. Pandemi déneminde
rehabilitasyon hizmetlerinin 6nemli bir parcasi olan fizyoterapistlerde psikolojik hastaliklar ve tiikenmigligin biiyiik oranda arttigi
gorilmektedir.
Anahtar kelimeler: Koronaviriis, Fizyoterapist, Tiikenmislik.
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first appeared in the Wuhan region of

China and spread to many world
countries quickly. For this reason, the World
Health Organization Emergency Committee
declared a global pandemic due to increasing
case reports.! Increasing cases have placed an
extra burden on the health systems of all
countries, and health professionals have had to
carry a large part of this burden.2 Situations
such as long working hours, isolation
precautions, lack of qualified personnel,
suspension of an annual permit, and resignation
processes have caused in a multidimensional
wear.3 It is known that physiotherapists work in
different health system departments such as
neurology, orthopedics, intensive care, and
cardiopulmonary clinics, and they take an active
role in the pandemic and were greatly affected
by this period like other healthcare
professionals.4 Because of the serious pandemic
process, physiotherapists have been employed in
different departments, suitable or unsuitable for
their professional job descriptions, they have
been affected by many stress factors associated
with these situations during the epidemic. Also,
physiotherapists who perform respiratory
rehabilitation in intensive care units have
contributed to health services by being assigned
in a filiation team and performing Polymerase
Chain Reaction (PCR) tests in emergency
services.

Due to the nature of physiotherapy, long-
term and continuous contact with patients,
working hard conditions, and stress increase the
risk of "professional burnout".5 It was reported
that the rates of connectedness, empathy, and
burnout in physiotherapists caused by spending
more time with patients were higher than other
health professionals in a pre-coronavirus period
study.¢ Physiotherapists who are in close
contact with patients during the pandemic have
highly affected by the process.

Studies have mainly focused on depression

The new type of coronavirus (SARS-CoV-2)

levels, occupational satisfaction, physical
activity, quality of life, sports injuries, muscle
pain, and posture disorders of

physiotherapists.”10 However, we could not find
any study related to the burnout caused by the
COVID-19 and the stress factors associated with
the pandemic in physiotherapists. The study
aims to determine risk factors related to stress
due to pandemic, the burnout levels of the

physiotherapist, the relationship between these
parameters.

METHODS

The study was carried out with 102
physiotherapists who accepted the online
invitation between February 2021 and June
2021. Online invitations were delivered via
professional mail groups and social media
groups. The inclusion criteria were (1) to be
actively working in public hospital or private
hospital/clinic for at least six months, (2) to be
actively working in special education and
rehabilitation centers for at least six months.
Exclusion criteria were resigning from work
during the study period, (2) retiring, (3) taking
permission with excuse during the pandemic, (4)
receiving treatment for a psychological illness or
using its medications. The assessor held an
individualized video conference call with each
participant and detailed about the study
content. The same physiotherapist made all
assessments once.

Marmara University Faculty of Health
Sciences Non-Invasive Clinical Studies Ethics
Committee  approved the study with
28.01.2021/17 protocol number. Participants
were divided into two group, those with and
without exposure to the disease (CoV and non-
CoV group). High exposure conditions were
defined as (1) had a history of COVID-19, (2)
work with COVID-19 patients, and (3) had
contact with COVID-19 patients.

Sociodemographic data: Age, gender,
height, weight, date of employment, the status
of the institution (private/public), in which
department they work, whether they have any
health problems, whether they have COVID-19
during working, satisfaction with the
department, weekly working hour and the
number of patients they follow weekly were
questioned.

Maslach Burnout Inventory (MBI): This
scale evaluates burnout in three different
dimensions emotional exhaustion (EE) (9
items), depersonalization (DP) (5 items), and
personal accomplishment (PA) (8 items). While
“Emotional Exhaustion” refers to a decrease in
an individual's emotional and physical
resources, “Depersonalization” represents the
interpersonal dimension of burnout and
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indicates unresponsiveness to work. “Personal
Achievement” refers to the tendency of a person
to evaluate himself negatively. The Turkish
validity and reliability of the inventory were
done by Ergin.l! The inventory is a 5-point
Likert scale. There is no total score for burnout.
Each subscale is evaluated within itself. It is
scored between 0-36 for emotional burnout, 0-20
for depersonalization, and 0-32 for personal
achievement. There is no cut-off value for the
subgroups, high scores mean a poor situation
except personal accomplishmen.!2

Pandemic-Associated  Stress
Nimrod Hertz and colleagues restated stress
factors from previous studies. They were based
on the analysis of Imai et al.13 Stress factors
include infection risk, information and
measurement, protection, status, isolation, and
other subheadings, and there are 15 in total.
Participants chose one of four options for each
stress factor. These options are; 0- Never, 1-
Sometimes, 2- Often, 3- Always. Answer 0-1
means low stress, and 2-3 means high stress.
The score of each factor is calculated separately,
but there is no total score. The maximum score
for each section is 3, and the minimum is 0
points. Stress factors are included in the
statistical calculation with descriptive statistics
or correlation/regression analysis.14

Statistical analysis

Data analyses were performed using
Statistical Package for the Social Sciences
(SPSS v11.0) software. The numerical scores
were presented as MeantStandard deviation.
The Independent Sample T test was used to
detect the difference between the groups.
Bivariate correlation coefficient (Pearson's r)
was calculated and the significance level was
accepted as 5%. A random sample selection
technique was used in the study. It was
approved to complete the survey with at least
100 people when Cohen's effect size is 0.3, the
alpha error is 5%, and the power is 80%.

RESULTS

A total of 102 physiotherapists (mean age
26.52+3.16 years, range 20-36; 55 males,
53.93%) participated in this study. While 29
participants residing with the elementary
family, 32 with the extended family, and 20 with
the housemate, 21 of the them lived alone. Most
physiotherapists serve in the private sector

Factors-

Senocak et al

(67.64%) and work in different physiotherapy

science  branches. The  percentage  of
physiotherapists working in pediatric
rehabilitation was 48.04, orthopedic
rehabilitation was 19.61, neurologic

rehabilitation was 18.63. The physiotherapists
working in intensive care, rheumatology, hand
surgery and cardiology departments were
4.90%, 3.92%, 2.94%, 1.96%, respectively.

There were 45 (44.11%) physiotherapists
with a history of COVID-19, patient contact or
working with the coronavirus patients. The
majority of the participants were pleased with
their department but were not satisfied with
their salaries. Also, the CoV group had an
average of 3.5+43.0 years of professional
experience and working times (weekly) were
41.1+11.6  hours. They were treated
approximately 23.2+19.1 patients during this
time. Other results are shown in Table 1.

When we examined the stressors related to
the pandemic, almost all participants were
anxious to be infected and infect their families
(96.1%, 98.0%). Also, 51.9% of physiotherapists
reported that the knowledge of preventing
disease and protection is insufficient.
Additionally, 55.9% of physiotherapists thought
that health institutions could not protect
themselves. Except for this, most participants
were physically and mentally exhausted (74.5%,
58.8%) and had financial concerns (72.5%). All
stress factors were shown in Table 2.

The burnout levels of the participants were
evaluated with the MBI. The mean of the EE for
CoV Group was 19.84+6.84, depersonalization
score was 6.33+3.83, and  personal
accomplishment was 20.77+4.51. In the non-
CoV group; EE, DP and PA scores were
19.57+7.20, 6.49+3.68, and 22.29+5.32,
respectively (Table 3).

In the sub-dimensions of MBI, Pearson
correlation coefficient showed a significant
positive strong correlation between EE and DP
(r=0.69, p<0.05) in CoV group. But there was a
negative moderate correlation between EE and
PA (r=-0.42, p<0.05). Also, there was negative
low correlation between DP and PA (r= -0.37,
p<0.05). There was also a moderate relationship
between EE and DP in the non-CoV group
(r=0.61, p<0.05).

Table 4 also indicates the correlations
between pandemic-related stress factors and the
MBI. According to the results, there was a
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significant positive low correlation between EE
of the participants and their anxiety about
transmitting COVID-19 to family members in
the CoV group (r=0.30, p<0.05). Lack of
knowledge about the virulence of the COVID-19
(r=-0.30, p<0.05) and prevention methods also
had relationship with EE (r=-0.35, p<0.05).
Physical exhaustion of the CoV group
participants had a negative low correlation on
EE and positive low correlation on PA (r=-0.27
and r= 0.29, p<0.05 for both). All results are
shown in Table 4.

When the odds ratio between level of stress
factors and exposure degree of COVID-19 was
evaluated, it was seen a significant result in
only one stress parameter. Physiotherapists'
stress level related to feeling obligated to go to
work, who exposed high degrees COVID-19,
were found 3.2 times higher than the others,
who exposed low degrees COVID-19 (p=0.02)
(Table 5).

DISCUSSION

The relationship between the burnout
levels of physiotherapists and stress factors of
the pandemic were investigated in this paper.
For this purpose, online interviews were
conducted with physiotherapists and it was seen
that the vast majority of the participants had
concerns about being infected and infecting
their families. Surprisingly, half of the
physiotherapists stated that they had
insufficient knowledge about disease prevention
and protection. In addition, participants were
skeptical that their health systems could protect
them. Physical and mental exhaustion rates and
financial concerns had similarly related to the
pandemic. According to the results of burnout
levels evaluated by MBI, no difference was
found between the groups. Also, there was a
significant relationship between group in
emotional exhaustion and depersonalization
parameters, while there was a correlation
between emotional exhaustion and personal
accomplishment in the group with a high
relationship with COVID-19. Similarly, the CoV
group had a low correlation between physical
exhaustion and EE-PA.

Factors originating from the COVID-19
pandemic have triggered both physical and
psychological stress on healthcare
professionals.’> In our results, psychological

symptoms such as anxiety about getting sick
and contagious, mental exhaustion and sleep
disturbance are frequently seen in
physiotherapists. Although their workload did
not increase, most of the participants stated that
they felt physically exhausted. The
psychological diseases and burnout in
healthcare workers and physiotherapists have
increased excessively during the pandemic.15.16
In a study, burnout was found more than half of
Malaysian healthcare workers. Among the
factors affecting burnout were shown such as
increased workload, uncertainty, work-family
balance, and poor working conditions. Similarly,
the participants complained about the negative
psychological impact of burnout. In addition,
inadequacy in child care at home and overtime
also affected the burnout levels.17 Jacome et al.18
reported that more than 40% of physiotherapist
experienced personal and work-related burnout
during the pandemic. They stated that high-
level depression and stress contributed to this
situation. Another study stated that the anxiety
and depression levels of allied health
professions were higher than nurses and junior
medical staff.l® Studies conducted in recent
years mention that burnout can affect mental
problems.20 In the pre-pandemic period,
Pavlakis et al.2! reported a moderate level of
burnout in physiotherapists. Tigh et al.22 found
that the level of burnout of physiotherapists was
negatively related to the level of happiness;
Yasac et al.23 also found that the burnout level
of physiotherapists is affected by the working
environment. In our study, it was shown that
the anxiety of infecting family members was
positively related to the mental fatigue sub-
dimension of burnout in the CoV group. Tarakci
et al2¢ defined the burnout level of
physiotherapists working in special education
who have similar professional experience
periods as high. In our study, MBI results of
physiotherapists show a higher level of burnout
compared to the results of Tarakci et al.
However, the burnout rates of the CoV and non-
CoV groups were similar. This can be attributed
to the impact of the pandemic on the risk of
transmission, general life and society.24 Since
the pandemic began, physiotherapists have
worked as hard as other health professionals. In
this process, they were exposed to many stress
factors originating from illness, patient, and
workplace due to the prevention of annual
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Table 1. Demographics of the participants.

Senocak et al

CoV non-CoV
Yes No Yes No
n (%) n (%) n (%) n (%)
Having Chronic Disease 7(15.6) 38(84.4) 6(10.5) 51(89.5)
Overtime Requesting of Chief 7(15.6) 38(84.4) 7(12.3) 50 (87.7)
Satisfaction from Salary 9(20.0) 36(80.0) 13(22.8) 44 (77.2)
Satisfaction from Working Conditions 20 (44.4) 25 (55.6) 25(43.9) 32(56.1)
X+SD* X+SD*
Experience (year) 3.5+£3.0 3.3+3.1
Daily working time (hour) 8.1+1.0 7.8+1.3
Weekly working time (hour) 41.1+11.6 39.0+£7.3
Number of treated patients (Weekly) 23.2+19.1 24.0+16.9
*No differences between group (p>0.05).
Table 2. Pandemic-Associated Participants’ Stress Factors.
Pandemic-Associated Stress Factors X+SD High Stress n (%)
Anxiety about being infected 2.5+0.5 98 (96.1)
Anxiety about infecting family members 2.6+0.5 100 (98.0)
Lack of knowledge about infectiveness and virulence 1.2+0.9 39(38.2)
Lack of knowledge about prevention and protection 1.3+1.0 53 (51.9)
Feeling of being protected by national government 1.2+0.8 29 (28.4)
Feeling of being protected by healthcare systems 1.6+1.2 57 (55.9)
Increased workload 0.8+0.8 16 (15.7)
Physical exhaustion 2.1+0.7 76 (74.5)
Mental exhaustion 1.8+0.7 60 (58.8)
Sleep Difficulties 1.4+0.8 40 (39.2)
Feeling of being isolated and shunned by others 1.3+0.6 38(37.2)
Feeling obligated to go to work 0.6+1.0 22(21.6)
Increased childcare burden 1.1+0.7 23(22.5)
Feeling mission-driven to work 1.2+0.9 37(36.3)
Financial worries 2.0+0.8 74 (72.5)
Table 3. Differences of Maslach Burnout Inventory results between groups.
CoV non-CoV
X+SD X+SD
Maslach Burnout Inventory
Emotional Exhaustion 19.84+6.8 19.547.2 0.85
Depersonalization 6.3+3.8 6.4+3.6 0.83
Personal Accomplishment 20.7+4.5 22.2+5.3 0.12
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Table 4. Correlations between Maslach Burnout Inventory and pandemic related stress factors.

CoV non-CoV
EE DP PA EE DP PA
r r r r r r
Anxiety about being infected 0.05 -0.13 0.10 0.01 0.09 0.13
Anxiety about infecting family members 0.30* 0.04 -0.10 0.10 0.10 -0.13
Lack of knowledge about infectiveness and virulence ~ -0.30* -0.12 0.05 -0.13 -0.07 -0.01
Lack of knowledge about prevention and protection -0.35* -0.09 0.24 -0.10 -0.06  -0.23*
Feeling of being protected by national government -0.08 0.07 0.15 0.01 0.09 -0.08
Feeling of being protected by healthcare systems -0.27* -0.11 0.05 -0.01 0.01 -0.16
Increased workload -0.07 -0.08 0.21 -0.19 -0.06 -0.19
Physical exhaustion -0.27* -0.22 0.29* -0.11 -0.09 -0.17
Emotional exhaustion 0.01 -0.08 0.28* 0.07 0.13 -0.04
Sleep Difficulties 0.13 -0.02 -0.01 0.12 0.05 0.02
Feeling of being isolated and shunned by others -0.03 0.18 0.01 0.06 0.07 0.11
Feeling obligated to go to work -0.06 0.05 0.07 -0.09 -0.01 -0.01
Increased childcare burden 0.05 -0.01 -0.04 -0.07 0.00 -0.12
Feeling mission-driven to work -0.08 -0.14 0.17 0.06 -0.11 -0.11
Financial worries -0.15 -0.14 0.01 0.15 0.00 -0.03
*p<0.05, r: Pearson’s correlation coefficient. EE: Emotional Exhaustion. DP: Depersonalization. PA: Personal Accomplishment.
Table 5. 0dds ratio (OR) between level of pandemic related stress factors and exposure degree of Covid-19.

Pandemic Related Stress

Factors Stress Level CoV non-CoV OR (95% CI) p Eta
Feeling of being protected by Low 15 (14.7%) 30(29.4%) 2.22 0.05 0.19

healthcare systems High 30(29.4%) 27 (26.5%) (0.99-4.99)
Feeling obligated to go to L9w 31(30.4%) 50 (49%) 3.22 0.02 0.23

work High 14 (13.7%) 7(6.9%) (1.17-8.87)
Feeling mission-driven to Low 24 (23.5%) 41 (40.2%) 2.24 0.05 0.19

work High 21 (20.6%) 16 (15.7%) (0.98-5.10)

leaves and resignation.

The burnout of healthcare professionals
who work exclusively with COVID-19 patients
are higher than non-workers.25 In this respect,
our results differ from the literature because we
could not detect a significant difference between
the groups. For instance, Paniak et al.26 said
that COVID-19 increased the work-related
burnout of physiotherapists in Poland. However,
they emphasized that the effect of social
isolation and other factors on this increase
should be examined in more detail. Revda
reported that doctors who were actively fighting
the epidemic had lower levels of burnout and the

probable reason is a sense of sanctity attribution
to their work.27 In another study, it was reported
that 54.4% of nurses experienced moderate
burnout during the epidemic.28 The vast
majority of the participants in our study were
working in the field of pediatric and orthopedic
rehabilitation.  Although  the risk  of
transmission is always present, not working
directly with COVID-19 patients may not have
affected burnout as much as expected. In
addition, the professional experience years of
the participants were not excessive. This
situation reduces the effect of burnout risk due
to years on the results of this paper.
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Long shifts, lack of support, sleep problems,
and exposure to COVID-19 of healthcare
workers increase their burnout levels.2? Our
results showed a moderate positive correlation
between EE and DP scores of physiotherapists
who had a high relationship with COVID-19,
while there was a moderate negative
relationship between PA. At the same time, we
noticed a low correlation between their physical
burnout and personal achievements. It was
reported that in a study, nurses who work in
COVID-19 team had moderate/high-level EE,
DP and PA during the epidemic period. In
addition, it was stated that there was a
moderate correlation between DP and EE, and a
very low relationship between PA and EE-DP.
Similarly, the participants had a strong
correlation between EE and anxiety, and a
moderate correlation between DP and anxiety.
Also, individuals with high family support had
low EE, DP scores and high PA scores.3? Another
study found that more than half of nurses
experienced high levels of emotional exhaustion.
In the same study, 52% of the nurses had
moderate depersonalization and 12.5% had high
level personal achievement.3! Barello et al.32
conducted a study with health professionals.
According to this, it was underlined that
occupational-related deterioration in people's
private lives and excessive risk at work affected
their emotional exhaustion during the COVID-
19 epidemic. The fact that health care workers
feel at risk and occupational-based deterioration
in their private lives cause depersonalization.
Mosheva et al.33 reported that increased
workload was associated with increased anxiety.
In another study, a strong relationship was
reported between the quality of life and burnout
of health workers working during the
epidemic.34¢ Our results showed that there were
no major differences between our groups
according to burnout. In this respect, we
obtained different results from the literature.
Although the participants were healthcare
workers in our groups, almost all of them did not
work directly with patients with corona virus.
However, burnout levels were high in both
groups and there was no difference between the
groups. We think that the possible reason is due
to the working conditions of our sample. Our
participants may have been indirectly affected
by the pandemic as healthcare workers, not
directly. In addition, the depersonalization score

Senocak et al

of the physiotherapists was pleasingly low.
Because physiotherapists stay with patients for
longer periods, unlike other healthcare
professionals. This situation makes patient-
physiotherapist relations more emotional and
causes an increase in empathy.

Limitations

This study included several limitations.
Firstly, the number of physiotherapists who
directly followed COVID-19 patients was very
small and the majority of the participants were
working in pediatric rehabilitation. This
situation was caused by due to the low number
of physiotherapists employed in respiratory
departments and intensive care units in many
hospitals. Secondly, although the forms are
filled online, most of the invited individuals had
not respond. Nevertheless, to the best of our
knowledge this is the first article examining the
stress factors experienced by physiotherapists
during the pandemic in Turkey. At the same
time, the burnout status of physiotherapists was
also examined.

Conclusion

As a result of the study, it was detected that
physiotherapists have high perceptions of
emotional exhaustion and personal
achievements. On the contrary, it was observed
that the insensitivity of physiotherapists was
low in depersonalization. For researchers, it will
be an example and guide for future studies to
improve the emotional and psychological
problems experienced by physiotherapists in
their professional lives.
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Elit sporcularda anaerobik kapasite, anaerobik giic,
yorgunluk indeksi ve fonksiyonel performansin

karsilastiriimasi
Giilsah BASANDAG!, Giilsah BARGI?, Volga BAYRAKCI TUNAY3

Amag: Wingate anaerobik giic testi (WAGT) ve dikey sicrama testleri (DST) elit sporcularda kisa siireli kas giiciinii
degerlendirmek icin yaygin olarak kullaniimaktadir. Ancak dort farkl branstan (voleybol, badminton, halter, tekvando) elit
sporcularda WAGT ve DST sonuclarindaki farkliliklar heniiz bilinmemektedir. Bu sebeple bu calismada dort farkli branstan elit
sporcularda WAGT ve DST sonuclannin karsilastinimasi amaclandi.

Ydntem: Calismaya voleybol (n=16), badminton (n=19), halter (n=16) ve tekvando (n=17) branslarindan elit sporcular dahil
edildi. Anaerobik zirve gii¢, anaerobik ortalama gii¢c ve yorgunluk indeksi degerleri bisiklet ergometresinde (Monark 834 E,
isvec) 30 sn. WAGT ile dlciildii. Sporculann fonksiyonel performanslan DST ile Optojump Next® cihazi (Microgate, Bolzano,
italya) kullanilarak degerlendirildi.

Bulgular: Viicut agirhg ve skuat sicrama giic degerleri gruplar arasinda benzerdi (p>0,05). Voleybol bransindaki sporcularda
anaerobik zirve gii¢ (1-=0,99), anaerobik ortalama gii¢ (1-=0,89) ve aktif sicrama gii¢ degerleri; badminton bransindaki
sporcularda yas ve yorgunluk indeksi degerleri ve halter bransindaki sporcularda boy uzunlugu degeri diger branglara gore daha
diisiiktii (p<0,05). Ayrica halter bransindaki sporcularda viicut kiitle indeksi ve yorgunluk indeksi degerleri diger branglara gore
daha yiiksek idi (p<0,05).

Sonug: Voleybol, badminton, halter ve tekvando spor branglarindaki elit yetiskin sporcularin kisa siireli maksimal anaerobik
efora gosterdikleri kassal maksimal gii¢, dayaniklilik, yorgunluk yaniti ve fonksiyonel performanslar branglara gére 6nemli
farkhiliklar gostermektedir. Elit sporcularda spora dzel en iyi performansi elde edebilmek igin anaerobik gii¢ ve fonksiyonel
performans WAGT ve DST ile diizenli olarak takip edilmelidir.

Anahtar Kelimeler: Fiziksel Fonksiyonel Performans, Spor, Sporcu, Voleybol, Yorgunluk.

Comparison of anaerobic capacity, anaerobic power, fatigue index and functional performance in elite

athletes
Purpose: Wingate anaerobic power test (WAPT) and vertical jump tests (VJT) are widely used to evaluate short-term muscle
power in elite athletes. However, the differences in WAPT and VJT results in elite athletes from four different branches (volleyball,
badminton, weightlifting, taekwondo) are not yet known. Therefore, in this study, we aimed to compare WAPT and VJT results in
elite athletes from four different branches.
Methods: Elite athletes from volleyball (n=16), badminton (n=19), weightlifting (n=16) and taekwondo (n=17) branches were
included in the study. Anaerobic peak power, anaerobic average power and fatigue index values were measured using 30 sec.
WAPT on a bicycle ergometer (Monark 834 E, Sweden). The functional performances of the athletes were evaluated with VIT by
using Optojump Next® machine (Microgate, Bolzano, Italy).
Results: Body weight and squat jump power values were similar between the groups (p>0.05). Anaerobic peak power (1-
B=0.99), anaerobic average power (1-=0.89) and active jump power values of athletes in volleyball; age and fatigue index
values of athletes in badminton and height value of athletes in weightlifting were lower compared to other branches (p<0.05).
In addition, body mass index and fatigue index values of athletes in weightlifting were higher than the other branches (p<0.05).
Conclusion: The muscular maximal power, endurance, fatigue response shown to short-term maximal anaerobic effort and
functional performances of the elite adult athletes in volleyball, badminton, weightlifting, and tackwondo sports branches show
substantial differences according to the branches. Anaerobic and functional performance should be followed-up regularly with
WAPT and VIT to achieve the best performance specific to sports in elite athletes.
Keywords: Physical Functional Performance, Sport, Athlete, Volleyball, Fatigue.
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ireysel bir doviis sanati olan tekvando
Bsporunda ortaya cikarilan hareketlerde
vicuttaki butin kas ve eklemler
kullanilir.t.2 Tekvando yapan bir sporcunun
bagarili olabilmesi i¢in viicut agirhg dustk,
anaerobik ve aerobik kapasitesi yluksek ve kas
kuvveti de 1iyi duzeyde olmalidir.3 Ayrica
ozellikle sicrayarak vurma, savunma, saldir1 ve
kontra ataklarda tekvando yapan sporcularda
iyl bir performans ig¢in anaerobik gii¢ ¢ok
onemlidir.4 Genel viicut kuvveti ve anaerobik
glcin onemli oldugu bir diger spor dalh
halterdir. Halterciler o6zelikle kuvvet ve
dayaniklilik gibi biyomotor 6zelliklerin yani1 sira
bu spora 6zel bir lokomotor sisteme de sahip
olmalidirlar.? Sigrama sporu olarak bilinen
voleybolda, voleybolcularin iyi  vuruslar
yapabilmeleri i¢in patlayict gug, aerobik
zindelik ve ¢cabuk yer degistirme gibi biyomotor
ozelliklere sahip olmalar1 gerekir. Ayrica dikey
sigcrama, reaksiyon zamani, anaerobik gii¢ ve
stirat gibi biyomotor 6zelliklerin gelistirilmesi
ile voleybolda basar1 elde edilmektedir.67
Badminton branginda ise sporcular yiiksek
siddetli, kisa sureli ve aralikli hareketler
yaparlar. Misabakalarda badminton
brangindaki sporcular kisa dinlenme periyodlari
disinda kisa streli ve yiiksek siddetli hareketler
yaparak yiksek performansli bir oyun
sergilerler. Badminton oyunu sirasindaki
aralikll hareketler icin hem aerobik (%60-70)
hem de anaerobik (%30) enerji sistemleri
kullanilir. Dolayisiyla oldukg¢a da hizli oynanan
bir oyun olan badmintonda sporcular
dayaniklilik, patlayici gi¢ ve ceviklik gibi
biyomotor 6zelliklere sahip olmalidirlar.8
Tekvando, halter, voleybol ve badminton
spor branglarinin her birinde anaerobik gii¢ ve
kapasite gereksinimi én plandadir. Bu sebeple
hem atletik performansi gelistirmek hem de
spora 0zgu yaralanmalardan korunabilmek i¢in
bu branglarda 6zellesen sporcularda kisa siireli
kas glicini objektif ve gecerli yontemlerle
diizenli araliklarla degerlendirerek takip etmek
gerekir. Elit sporcularda anaerobik kapasitenin
yorumlanmasinda Wingate anaerobik gii¢ testi
(WAGT) ve fonksiyonel performansin pratik
olarak degerlendirilmesinde dikey si¢crama
testleri (DST) yaygin olarak kullanilmaktadir.?
Guivenilir, objektif ve gecerli bir test olan WAGT
anaerobik performanstaki degisime hassastir.
Otuz saniyelik WAGT sirasinda sporcularin her
bes saniyede anaerobik gili¢ ¢ikisinin ortalama
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degeri, anaerobik zirve gli¢ ve anaerobik
ortalama gii¢ degerleri hesaplanir. Bu sayede
anaerobik egzersiz performansi hakkinda
laboratuvar ortaminda degerli bilgiler elde
edilmis olur.l0 Cesitli sporlarda fonksiyonel
performansin laboratuvar ortami diginda pratik
olarak sahalarda élgiimu gerekebilmektedir. Bu
sebeple kullanimi glivenilir ve gegerli olan DST
yaygin olarak kullanilir.!%.12 Sicrama testleri,
elektronik 6l¢iim aletleri (temas matlari, kuvvet
platformlari, fotoseller, vb.) veya pratik saha
testleri (Abalakov testi, Sargent sicrama testi,
vb.) kullanilarak degerlendirilebilmektedir.!1.12
Bugline kadar yapilan ¢alismalarda, anaerobik
kapasitenin 6n planda oldugu cesitli spor
branslarinda ve elit sporcularda (voleybol,
futbol, basketbol, tenis, ylizme, zumba, kros
kosu, fitness, eskrim, halter, giires, tekvando,
dagcy, yiiksek egitimli kadinlar, vb.) laboratuvar
ve sahada yapilan anaerobik gii¢ ve kapasite
Ol¢imlerinin sonuglar1 ve bu sonuglarin hem
birbirleriyle hem de cinsiyet, viicut agirligi, boy
uzunlugu, vicut kiitle indeksi, yagsiz vicut
kitlesi gibi ozelliklerle iligkileri
gosterilmigtir.%1320 Ayrica karate bransinda
olan  sporculara goére tekvandoda olan
sporcularda sigrama yuksekligi, anaerobik zirve
gli¢, anaerobik ortalama gili¢ ve anaerobik
minimal gii¢ degerlerinin daha fazla oldugu
bilinmektedir.l® Ayni sgekilde badminton ve
tenis bransindaki sporcularda da anaerobik
performans WAGT ile karsilastirilmig ancak bu
iki gruptaki sporcularin performanslar: benzer
bulunmustur.2® Anaerobik performansa ait
genel becerilere sahip olmanin tekvando, halter,
voleybol ve badminton gibi spor bransglarinda
6nemli oldugu bilinse de bu spor branglarina
gore anaerobik performans acisindan
farkhiliklar yeterince bilinmemektedir. Spor
branglar1 arasindaki bu farkhihklar acgga
giktikca farkli branglarindaki sporcularda en iyi
performansin ortaya c¢ikmasi ve spora o6zel
yaralanmalarin énline gegilebilmesi i¢in bransa
0zel antrenman programlari ve rehabilitasyon
uygulamalarina yon verilebilecektir. Bu sebeple
bu calismada voleybol, badminton, halter ve
tekvando spor branglarindaki elit sporcularda
WAGT ve DST ile degerlendirilen anaerobik ve
fonksiyonel performans sonuglarinin
karsilastirilmasi amaglanda.
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YONTEM

Tleriye déniik kesitsel olarak planlanan bu
calismaya Ocak 2018 ile Ocak 2019 tarihleri
arasinda PT Akademi, Istanbul’a yonlendirilen
elit sporculardan ¢alismaya katilmaya goénilli
olanlar dahil edildi. Sporcular i¢in dahil edilme
Olcutleri; 18-25 yas araliginda olmak, en az bes
yil profesyonel spor ge¢misi olmak ve tekvando,
halter, voleybol ve badminton branslarindan
birinde elit sporcu olmakti. Son {i¢ ay igerisinde
kolumna vertebralis ve ekstremitelere ait
herhangi bir patolojik durumu olan veya
kolumna vertebralis ve ekstremitelere ait son g
ay igerisinde gecirilmis herhangi bir cerrahi
islemi olan elit sporcular c¢alismaya dahil
edilmedi.

Calisma 21.11.2017 tarihinde Hacettepe
Universitesi  Girigimsel Olmayan Klinik
Aragtirmalar Etik Kurulu tarafindan GO
17/908-38 karar numarasi ile onaylandi.
Helsinki bildirgesi ve iyi klinik uygulama
kilavuzu rehberliginde gerceklestirilen bu
¢alismaya katilan sporculardan aydinlatilmig
onam alinda.

Test uygulamasi1 i¢in  sporculardan
hareketlerini kisitlamayan rahat sort, tigért ve
spor ayakkabisi giymeleri istendi. Ayrica 1sinma
yapmadan  testlere gelmeleri ve  test
uygulanmadan en az 2-3 saat 6nce yemek yemis
olmalar1 gerektigi hakkinda da 6nceden bilgi
verildi. Degerlendirmelere gelen elit sporcularin
demografik bilgileri (yas, boy uzunlugu, viicut
agirligl, viicut kitle indeksi, cinsiyet)
kaydedildikten sonra sporcularda anaerobik ve
fonksiyonel performansa yonelik olarak WAGT
ve DST birer saat arayla uygulandi. Rasgele
sirayla degerlendirilen sporculara 6nce DST
sonra WAGT yapildi. Test esnasinda ihtiyag
olmas1 halinde sporculara seker ve su destegi
verildi.

Bilgisayara bagli uyumlu bir yazilimla
(SMI OptoSensor 2000 ve Wingate Power
Software Program) calisan bisiklet
ergometresinde (Monark 834 E, Isveg) 30
saniyelik WAGT elit sporcularin anaerobik
performans1 degerlendirildi. Her sporcu igin
teste baglamadan 6nce bisiklet ergometresinde
sele ile gidon ayarlamas: yapildi. Sabit yik ise
her sporcu i¢in vicut agirhgmin kilogrami
basmna 75 gr. yani en yliksek mekanik giicia
saglayacak sekilde ayarlandi. Daha sonra test,

sporcularin  130-150 rpm pedal hizina
ulagmalar1 i¢in 3-4 saniyelik yukslz pedal
¢evirme ile baglatildi. Ardindan sporculardan
maksimal istemli performans ile toplam 30
saniye boyunca yikli pedal ¢evirme hizlarim
stirdirmeleri istendi. Bu test sirasinda
maksimal efor i¢in sporculara standart sozel
cesaretlendirme yapildi. Test boyunca pedal hiz
ve test parametreleri ile ilgili hesaplamalar
bilgisayara bagli olan fotosel araciligiyla
kaydedildi.2! Bu testten anaerobik zirve gig,
anaerobik ortalama gii¢ ve yorgunluk indeksi
degerleri elde edildi. Birimi vicut agirliga
(kilogram) basina watttir (W/kg). Tirk
popililasyonunda giivenilir ve gecerli bulunan
WAGT den elde edilen bu parametreler kasin
maksimal gilicli, dayanmikhiligi ve yorgunlugu
hakkinda detayli bilgiler vermektedir.22:23
Ayrica WAGT den elde edilen yiiksek puanlar
sporcunun yiiksek anaerobik yetenegine sahip
oldugunu gostermektedir.22

Bu c¢alismada dikey sicrama testlerinden
skuat sigrama ve aktif sicrama testleri
kullanildi. Sigrama testlerinden 6nce sporcular
1sinma programina alindi. Dikey sigrama
testleri Optojump Next® cihaziyla (Microgate,
Bolzano, Italya) degerlendirildi. Fotosel sistemi
olan Optojump Next® cihaz1 kuvvet plaklari
Ol¢imiyle dikey sicrama yiiksekligini tahmin
etmektedir. Dikey sigcrama testlerinde yaygin
olarak kullanmilan bu cihaz gecerli ve
glvenilirdir.91t  Aktif sigrama testi igin
sporcular elleri belde ve dizleri tam
ekstansiyonda olacak sekilde vicudunu dik
pozisyonda tuttugu baslangic pozisyonuna
alindi. Ardindan, sporcudan maksimal hizla
¢comelip dikey olarak sigramasi istendi. Aktif
sicrama ile skuat sigrama testleri arasinda
sporculara 4-5 dk. dinlenme stresi verildi.
Skuat sigrama testi i¢in sporcu elleri belde ve
dizleri 90° fleksiyonda (gonyometre ile
dogrulugu kontrol edilen skuat pozisyonu)
olacak sgekilde baslangi¢ pozisyonuna alindi.
Ardindan, sporcudan elleri belindeyken
dizlerini tekrar kirmadan dikey olarak
sicramasi istendi. Her bir sigrama testi ti¢ defa
tekrarlandi, her deneme arasinda da sporculara
1 dk. dinlenme stiresi verildi ve bu sigcramalarda
elde edilen en iyi sigrama degeri analizlerde
kullanildi. Elde edilen sonuglar say1 birimleri
kullanilarak gii¢ degeri olarak (W/kg) sunuldu.1!

Istatistiksel analiz

Anaerobik performans gostergelerindeki
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degisimin %5 Tip-1 hata ve en fazla %80 giic ile
istatistik olarak anlaml diizeyde
gosterilebilmesi i¢in 6rneklem buyukligi her
bir gruba en az 15 elit sporcu seklinde
hesaplandi. Tim analizler SPSS 15.0 programi
kullanilarak yapildi. Degigskenlerin normal
dagilma uygunlugu gérsel (histogram ve
olasilik grafikleri) ve analitik yontemlerle
(Kolmogorov-Smirnov/Shapiro-Wilk testleri)
arastirildi. Tammlayic:t analizler frekans (n),
yiizde (%), ortalama (x), standart sapma (ss),
ortalama fark, %95 giiven araligi (%95GA) ve U
degerleri ile sunuldu. Dért branga gore normal
dagilan degiskenlerin karsilagtirilmasinda tek
yonli ANOVA, normal dagilmayan
degiskenlerin kargilagtirilmasinda Kruskal-
Wallis ve kategorik degiskenlerin
karsilastirilmasi icin Ki-kare testleri kullanilda.
Varyanslarin homojenligi Levene testi ile
degerlendirildi. Varyanslari homojen olan
degiskenlerin p degerinin 0,05'in altinda olmasi
istatistiksel anlamli olarak degerlendirildi ve
gruplar arasinda anlamli farklilik bulunan
durumlarda ikigerli post-hoc karsilastirmalar
Tukey testi kullanilarak yapildi. Varyanslari
homojen olmayan vicut agirhig, vicut kitle
indeksi ve anaerobik zirve gili¢ degiskenleri
Welch ANOVA kullanilarak karsilagtirildi. Bu
analizde p degerinin 0,05’in altinda olmasi
istatistiksel anlamli olarak degerlendirildi ve
gruplar arasinda anlamli farklhilik bulunan
durumlarda ikigerli post-hoc karsilastirmalar
Tamhane T2 testi kullanilarak yapildi. Kruskal-
Wallis testinde istatistiksel anlamli bulunan
parametreler ic¢in ikigerli karsilagtirmalar
Mann-Whitney U testi ile yapild1 ve Bonferroni
diizeltmesi kullanilarak yorumlandi. Gruplarin
o6rneklem buy]Jklugu (nvoleyb01:16, Nbadminton=19,
Nhalter=16, Ntekvando=17) ve 0,05 a degeri, 0,50 etki
buyukligi ile sporcular arasindaki fark: tespit
etmek i¢in anaerobik performans sonug
Olcimleri ile ilgili degiskenler kullanilarak
calismadan sonra giic analizi (G*Power 3.0.10
sistemi) yapildi. Gii¢c analizi sonuclar: da post-
hoc giic (1-B) olarak sunuldu.2¢ Hata olasihig1
p<0,05 olarak kabul edildi.

BULGULAR

Calismaya  voleybol brangindan 16
(%23,53), badmintondan 19 (%27,94), halterden
16 (%23,53) ve tekvandodan 17 (%25) sporcu
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dahil edildi. Tablo 1’de elit sporcularin
ozellikleri  verildi.  Voleybol brangindaki
sporcularda anaerobik zirve giic (1-8=0,99),
anaerobik ortalama giic (1-8=0,89) ve aktif
sicrama glc degerleri; badminton bransindaki
sporcularda yas ve yorgunluk indeksi degerleri
ve halter brangindaki sporcularda boy uzunlugu
degeri diger branglara goére daha dustukti
(p<0,05). Ayrica halter bransindaki sporcularda
vicut kiitle indeksi ve yorgunluk indeksi
degerleri diger branglara goére daha yuksekti
(p<0,05). Diger branslardan farklhi olarak
voleybol brangindaki sporcularin tamami
kadind1 (p<0,05) (Tablo 1). Spor branglar
arasinda vicut agirligi ve skuat sigrama giic
degerleri arasinda fark bulunmadi (p>0,05)
(Tablo 1).

Boy  uzunlugu  degerinde  bulunan
istatistiksel anlamlilik, Tukey testine gore
halter grubunun voleybol (ortalama fark (cm): -
15,75), badminton (ortalama fark (cm): -8,57) ve
tekvando (ortalama fark (cm): -16,06) gruplar

arasindaki istatistiksel farktan
kaynaklanmaktadir  (p<0,05) (Tablo 1).
Anaerobik zirve gii¢ degerinde bulunan

istatistiksel anlamlilik, Tamhane T2 testine
gore voleybol grubunun tekvando (ortalama fark
(W/kg): -1,31) grubuyla arasindaki istatistiksel
farktan kaynaklanmaktadir (p<0,05) (Tablo 1,
Sekil 1). Anaerobik ortalama giic degerinde
bulunan istatistiksel anlamlilik, Tukey testine
gore voleybol grubunun tekvando (ortalama fark
(W/kg): -1,14) grubuyla arasindaki istatistiksel
farktan kaynaklanmaktadir (p<0,05) (Tablo 1,
Sekil 2). Yorgunluk indeksi degerinde bulunan
istatistiksel anlamlilik, Tukey testine gore
halter grubunun voleybol (ortalama fark (%):
13,45) ve badminton (ortalama fark (%): 19,31);
badminton grubunun ise halter (ortalama fark
(%): -19,31) ve tekvando (ortalama fark (%): -
10,94) gruplar1 arasindaki istatistiksel farktan
kaynaklanmaktadir (p<0,05) (Tablo 1, Sekil 3).

Yas degerinde bulunan istatistiksel
anlamlilik, Mann-Whitney U testi ve Bonferroni
diizeltmesine gore badminton grubunun halter
(U degeri: 50,50) grubuyla arasindaki
istatistiksel farktan kaynaklanmaktadir
(p=0,001) (Tablo 1). Viicut kiitle indeksi
degerinde bulunan istatistiksel anlamlilik,
Mann-Whitney U testi ve Bonferroni
diizeltmesine gére halter grubunun voleybol (U
degeri: 52, p=0,004) ve tekvando (U degeri: 39,
p<0,001) gruplart1 arasindaki istatistiksel
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farktan kaynaklanmaktadir (Tablo 1). Aktif
sicrama guc¢ degerinde bulunan istatistiksel
anlamlilik, Mann-Whitney U testi ve Bonferroni
diizeltmesine gére voleybol grubunun halter (U
degeri: 29) ve tekvando (U degeri: 39) gruplar
arasindaki istatistiksel farktan
kaynaklanmaktadir (p<0,001) (Tablo 1, Sekil 4).

TARTISMA

Dort farkli spor bransindan sporcularin
anaerobik ve fonksiyonel performans sonug
6l¢timleri acisindan karsilastirildigi
¢alismamizin en 6nemli sonuglari su sekildedir:
1) Calismanin post-hoc giicii oldukca yiiksek
bulundu (anaerobik zirve giic: %99, anaerobik
ortalama gii¢: %89) bulundu, ii) Genc¢ yas
grubundaki yetigkin elit sporcular c¢alismaya
dahil  edilmis olmasina ragmen  spor
branglarindaki sporcularin yas, boy uzunlugu ve
viicut kutle indeksi degerleri farklilik gosterdi,
iii) Diger branslara gére badminton bransindaki
sporcular en dusiikk halter brangindaki
sporcular ise en yiiksek yas ortalamasina
sahiplerdi, iv) Diger branslara gére halter
brangindaki sporcular en disiik boy uzunlugu
ve en ylksek vicut kiitle indeksi ortalamasina
sahiplerdi, v) Voleybol, badminton, halter ve
tekvando spor branglarindaki elit sporcularda
kasin maksimal glclinin, dayaniklihiginin ve
yorgunlugunun farklilik gésterdigi tespit edildi,
vi) Voleybol, badminton, halter ve tekvando spor
branglarinda viicut agirlig1 ve skuat sigrama gii¢
degerleri benzerdi, vii) Anaerobik zirve ve
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Tablo 1. Elit sporcularin 6zelliklerinin spor branglarina gore karsilastinimasi.
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Voleybol Badminton Halter Tekvando
(N=16) (N=19) (N=16) (N=17)
X+SD X+SD X+SD X+SD p
Cinsiyet (n (%))
Kadin 16 (100) 11(57,9) 6(37,5) 7(41,2) 0,001*
Erkek -(0) 8(42,1) 10 (62,5) 10 (58,8)
Yas (yil) 22+4,16 20,26+1,88* 24,38+3,38 21,88+2,78 0,009*
Viicut agirhig: (kg) 68,9+6,97 64,18+11,38 67,33+16,45 67,30+12,33 0,543
Boy uzunlugu (cm) 178,06+6,46 170,88+9,02  162,31+9,44* 178,38+10,64 <0,001*
Viicut kiitle indeksi (kg/m2) 21,69+1,52 21,84+2,58 25,26+4,14¢ 20,98+1,88 0,003*
Anaerobik zirve gii¢ (W/kg) 9,88+0,83* 10,07+£1,47 11,43+2,56 11,19+1,62 0,015#
Anaerobik ortalama gii¢ (W/kg) 7,02+0,87* 7,68+1,21 71,73+1,47 8,16+0,88 0,046*
Yorgunluk indeksi (%) 51,33+10,81 4547+12,37* 64,78+11,58* 56,41+7,14  <0,001*
Skuat sicrama giic degeri (W/kg) 35,08+10,63 39,73+10,45 44,71+6,85 41,95+6,30 0,052
Aktif sigrama giic degeri (W/kg) 33,38+10,68¥ 41,15+10,84 49,06+7,93 45,18+6,06 <0,001*

Ki-kare testi, p<0,05. *ANOVA ve Tukey testi, p<0,05*. *Welch ANOVA, Tamhane T2 testi, p<0,05#. ¥*Kruskal-Wallis testi, p<0,05¥.

ortalama giic degerleri voleybol bransindaki
sporcularda digerlerine goére daha dusik
bulundu, viii) Yorgunluk indeksi degeri diger
branglardaki sporculara kiyasla badminton
brangindaki sporcularda daha dusiik ve halter
bransindakilerde de daha yiiksek bulundu, ix)
Aktif sicrama gui¢ degeri voleybol bransindaki
sporcularda daha disiik bulundu.

Yapilan spor tipine baglh olarak sporcular
arasinda vicut agirligi, boy uzunlugu, yagsiz
viicut kiitlesi ve cinsiyet dagilimi yoniinden bazi
dogal farkhiliklar gorulebilmektedir.1425
Calismamizda da Dbenzer olarak anaerobik
kapasitenin 6n planda oldugu voleybol,
badminton, halter ve tekvando  spor
branglarindaki sporcularin cinsiyet, yas, boy
uzunlugu ve vicut kitle indeksi degerlerinin

farklhilik gosterdigi bulundu. Voleybol
brangindaki sporcularin tamami kadind.
Badminton brangindaki yetigkin elit

sporcularin yas ortalamasi digerlerinden daha
diisiikken, halter brangindaki sporcularin daha
yiksekti. Ayrica Ozder vd.25 sonucuna benzer
olarak halter brangindaki elit sporcularin boy
uzunlugu diger sporculara gore daha diisikken
viicut kitle indeksi degerleri daha yiiksekti. Bu
durum agirhik kaldirma sporlarinda beklenen
bir sonug¢tur. Farkli spor branglarinda gelisim
gosteren sporcular kendilerine 6zgi temel ve

biyomotor degerler sergileyebilmektedir.2?> Bu
sebeple, 6zellikle gelisme ¢aginda olan sporcu
se¢imlerinde  ve  sporcunun  fonksiyonel
performansim artirmada bu farkhiliklara dikkat
edilmelidir.

WAGT, hem anaerobik performansi
objektif ve guvenilir bir sekilde degerlendirmek
hem de kisa stiireli supramaksimal egzersize
verilen yanitlar analiz etmek i¢in
kullanilmaktadir.2! Calismamizda voleybol,
badminton, halter ve tekvando  spor
branglarindaki elit sporcularda WAGT ile
Olcilen anaerobik performansin farklilik
gosterdigi bulundu. Anaerobik zirve ve ortalama
glc degerleri voleybol brangindaki sporcularda
digerlerine goére kayda deger derecede daha
diisiik bulundu. Yorgunluk indeksi degeri de
diger  branglardaki  sporculara  kiyasla
badminton brangindaki sporcularda daha diigiik
ve halter bransindaki sporcularda da daha
yiksek bulundu. Diger bir deyisle voleybol
sporcularinin kisa siireli kassal maksimal giicii
ve dayanikliligi 6nemli 6l¢tide badminton, halter
ve tekvando branglarindaki sporculara gore
daha azdi; en az kassal yorgunluk badminton
sporcularinda en fazla kassal yorgunluk da
halter sporcularinda goérildi. Kadin voleybol
sporcularinda  anaerobik ve  fonksiyonel
performans1 arastiran ¢alismalarda voleybol
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sporcularinin anaerobik zirve gli¢, anaerobik
ortalama gli¢, yorgunluk indeksi ve skuat
sicrama degerleri c¢alismamizdaki voleybol
sporcularindan daha distik bildirilmigtir.913 Bu
fark calismamizdaki sporcularda kassal
yorgunluk daha fazla olustugundan
sporcularimizin kendilerini WAGT sirasinda
daha fazla zorlamig olmalarina yani daha fazla
maksimal efor ¢gikarmig olmalarina
baglanabilir. Bu sebeple, fizyoterapistler,
voleybol antrendrleri ve fitness egitmenleri
voleybol sporcularini hem o6l¢timlerle takip
ederken hem de bu sporcularin antrenmanlar
sirasinda  kisa streli kas glicini diizenli
araliklarla degerlendirmelidirler. Uygun
laboratuvar ortami varsa WAGT yoksa bu testle
pozitif yonde orta ve iyl derecede anlamli
korelasyonu olan DST kullanilarak kisa streli
kas giicti ve yorgunlugu 6l¢tilerek anaerobik ve
fonksiyonel performans takip edilebilir.14.17
Ayrica anaerobik kapasitenin sportif
performansa olan dogrudan etkisi sebebiyle bu
sporcularin kisa siireli kas giiclinii gelistirmeye
yonelik uygun egzersiz egitimleri sporcularin
programlarina eklenebilir.17

Birgok spor bransinda yaygin olarak
yapilan hareketlerden olan dikey sigramanin
test edilmesi ile elde edilen atlama ytksekligi
fonksiyonel performansi gosteren onemli bir
parametredir.26 Calismamizda voleybol,
badminton, halter ve tekvando  spor
branglarinda skuat sicrama gii¢ degerlerinin
benzer oldugu ancak aktif sicrama gii¢ degerinin
voleybol brangindaki sporcularda digerlerine
kiyasla daha diigiik oldugu tespit edildi. Onceki
¢alismalarda sigrama testlerinin gi¢ degerleri
yerine cm cinsinden sigrama yuksekliginin
sunulmasi tercih edilmigtir.%1316 Diger yonden
cesitli spor branglarinda DST ile WAGT
arasinda dogrusal iyl ve anlaml bir iligki tespit
edildiginden bu testlerin birbiri yerine
anaerobik performans: degerlendirme agisindan
uygun oldugu da bildirilmektedir.%1417 Ayrica
halter bransinda anaerobik zirve gii¢ ve sicrama
yiksekliginin halter performansi i¢in en giigli
belirleyici  oldugu da  bildirilmektedir.18
Dolayisiyla bu testlerin gen¢ kadin haltercilerde
halter performansinm izlemek i¢in kullanilmasi
gerektigi bildirilmektedir.18

Son yillarda yayinlanan bir c¢aligmada
karate bransindaki sporculara gore tekvando
brangindaki sporcularin sigrama yiiksekligi,
anaerobik zirve gii¢, anaerobik ortalama gl ve

minimal gii¢ degerlerinin daha fazla oldugu
gosterilmigtir.19 Ancak bu calismada
degerlendirilen tekvando sporcularinin
degerleri c¢alismamizda yer alan tekvando
sporcularinin degerlerinden daha dustiktir. Bu
fark ¢alismamiza daha yiksek sayida sporcu
dahil etmis olmamizdan ve sporcularin
maksimal efor i¢in kendilerini daha ¢ok
zorlamis olmalarindan kaynaklaniyor olabilir.
Diger yo6nden bu ¢alismanin sonuglarinal®
benzer olarak c¢alismamizda da tekvando
brangindaki sporcularin anaerobik zirve gig ve
anaerobik ortalama gl¢ degerleri diger
sporculara gore yuksektir. Bu farkliliga spor
branglar1 arasindaki misabaka strelerinin
farklhi  olmasi, branglara yonelik farkl
antrenman programlari ve egitim yontemleri ile
farkh fiziksel gereklilikler sebep olmus olabilir.
Badminton ve tenis bransindaki sporcularin
anaerobik performanslarinin karsgilastirildig:
bagka bir calismada anaerobik zirve giig,
anaerobik ortalama gu¢ ve dikey sigrama
yiksekligi degerleri benzer bulunmustur.20 Bu
¢alismadaki badminton sporcularimin degerleri
calismamizdaki badminton sporcularmin
degerleriyle benzerdir. Calismamizda, bu
¢alismanin sonuglarindan2® farkli olarak diger
branglara kiyasla badminton sporcularinda
maksimal anaerobik testi takiben kassal
yorgunluk daha az miktarda olugsmustur. Bu
durum farkli antrenman ve vurus teknikleriyle
yapilan spor tipine bagh olabilir.

Limitasyonlar

Bu calismada anaerobik kapasitenin
kullanildigr spor branglar1 dahil edilmigtir.
Ancak bu spor branglarinin aerobik kapasiteyi
kullanan spor branglarina gére anaerobik ve
fonksiyonel performans farklhiliklar
arastirilamamigtir. Ileri ¢aligsmalarda
arastirilmasini  6nermekteyiz. Bir  diger
calismamizin  kisithligr  olabilecek  durum
cinsiyetin  anaerobik performans izerine
olabilecek etkileridir. Voleybol brangindaki
sporcularimizin kadinlardan olugmasi sonuglari
etkilemis olabilir. Bu sebeple ileri ¢galigmalarda
gruplara benzer oranlarda kadin ve erkeklerin
dahil edilmesini 6nermekteyiz.

Sonug

Yiksek post-hoc gii¢ ile voleybol,
badminton, halter ve tekvando spor brangindaki
sporcularin anaerobik ve fonksiyonel
performans sonug 6l¢timlerini karsilagtirdigimiz
¢alismamizda bu spor branglar: arasinda énemli
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farkhliklar oldugu gosterildi. Halter
brangindaki sporcularin boy uzunlugu daha
dugtktur, vicut kiitle indeksi daha yiliksektir.
Bu branglar arasinda kisa slreli maksimal
anaerobik efora gosterilen kassal maksimal g,
dayaniklilk ve olugsan yorgunluk yanit1 da
farkhilik gostermektedir. Voleybol bransindaki
kadin sporcularda kassal maksimal gig,
dayaniklihk  ve  fonksiyonel performans
digerlerine gore daha dustktur. Kisa streli
maksimal efora en az yorgunluk yaniti1 veren
spor brangi badminton, en fazla yanit veren de
halterdir. Bu farklar dikkate alindiginda elit
sporcularin degerlendirme, takip ve
egitimlerinde spora 6zel en iyl performansi elde
edebilmek ve yaralanmalar1 6nleyebilmek i¢in
anaerobik ve fonksiyonel performansin WAGT
ve DST ile takip edilmesini 6nermekteyiz.

Tegekkiir: Yazarlar, calismaya katilarak destek olan
tim sporculara ve antrenorlerine tegsekkir ederler.

Yazarlarin Katki Beyani: GB: Konsept gelisimi,
¢aligma tasarimi, proje yonetimi, veri toplama ve
isleme, veri analizi, literatiir arastirmasi, olgularin
saglanmasi, ekipmanin saglanmasi, yazma, kritik
gozden ge¢irme; GB: Konsept/fikir gelisimi, ¢alisma
tasarimi, veri analizi, literatiir arastirmasi, yazma,
kritik gozden gegirme; VBT: Konsept/fikir geligimi,
¢alisma tasarimi, proje yonetimi, veri toplama, veri
yorumlama, literatir  arastirmasi, olgularin
saglanmasi, ekipmanin saglanmasi, yazma, kritik
gbzden gegirme
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Validity of the Gross Motor Function Measurementin a

sample of Turkish Children with Neurofibromatosis Type 1

Ozge CANKAYA?, Sinem Asena SEL2, Gokge GURLER3, Hira ALTUNBUKER?,
Banu ANLAR?, Mintaze KEREM GUNEL®

Purpose: Muscle weakness and delays in motor development are more common problems in children with neurofibromatosis
type 1. Gross Motor Function Measurement-88 is widely used tool to evaluate motor functions in children with developmental
disabilities. We aimed to investigate validity of the Gross Motor Function Measurement-88 in a sample of Turkish children with
neurofibromatosis type 1.

Methods: Aged between 5 to 17 years 40 children (20 male/20 female) with neurofibromatosis type 1 participated in this study.
To asses validity of Gross Motor Function Measurement-88, Manual Muscle Test was done seven muscle groups in upper and
lower limbs bilaterally by a physical therapist.

Results: The mean age was 9.7+3.81 years. A positive moderate to strong correlation was found between Manual Muscle Test
and Gross Motor Function Measurement-88 subdomains (r=0.317-0.668; p <0.05).

Conclusion: Gross Motor Function Measurement-88 is a valid measurement for evaluating gross motor functions in children
with neurofibromatosis type 1. Identifying motor developmental delays in children with neurofibromatosis type 1 will be a guide
for establishing early intervention programs and determining symptom-specific rehabilitation goals. We recommend the use of
Gross Motor Function Measurement-88 in children with neurofibromatosis type 1 for evaluating gross motor function.
Keywords: Neurofibromatosis, Validity, Physical therapy.

Narofibramatosis Tip 1 tanih Tiirk gocuklar 6rnekleminde

Kaba Motor Fonksiyon Olgiitii’niin gecerligi
Amag: Kas giicsiizliigii ve motor gelisimdeki gecikmeler nérofibromatozis tip 1 olan cocuklarda sik goriilen problemlerdir. Kaba
Motor Fonksiyon Olciimii-88, gelisim geriligi olan cocuklarda motor fonksiyonlan degerlendirmek iin yaygin olarak kullanilan
bir aractir. Bu ¢alismanin amaci tip 1 nérofibromatozisli Tiirk cocuklarindan olusan bir 6rneklemde Kaba Motor Fonksiyon
Olciimii-88'in gecerligini aragtirmaktir.
Yéntem: Bu calismaya nérofibromatozis tip 1 olan 5 ile 17 yas arasi 40 cocuk (20 erkek/20 kiz) katildi. Kaba Motor Fonksiyon
Olciimii-88'in gecerliligini degerlendirmek icin Manuel Kas Testi, fizyoterapist tarafindan iist ve alt ekstremitelerde yedi kas
grubuna bilateral olarak yapildi.
Bulgular: Yas ortalamasi 9,7+3,81 yildi. Manuel Kas Testi ve Kaba Motor Fonksiyon Olciimii-88 alt boyutlan arasinda pozitif
yonde orta ile giiclii korelasyon bulundu (r=0.317-0.668; p <0.05).
Sonug: Kaba Motor Fonksiyon Olgiimii-88, ndrofibromatozis tip 1 tanili cocuklarda kaba motor fonksiyonlarin degerlendirilmesi
icin gecerli bir élciimdiir. Norofibromatozis Tip 1'li cocuklarda motor gelisimsel gecikmelerin belirlenmesi, erken miidahale
programlannin olusturulmasi ve semptoma 6zgii rehabilitasyon hedeflerinin belirlenmesi icin bir rehber olacaktir. Kaba motor
fonksiyonu degerlendirmek icin Nérofibromatozis tip 1 tanili gocuklarda Kaba Motor Fonksiyon Olgiimii-88'in kullanilmasini
Oneriyoruz.
Anahtar kelimeler: Norofibromatozis, Gegerlilik, Fizyoterapi.
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P I eurofibromatosis type 1 (NF1) is a rare
autosomal dominant disorder that
affects multiple organ systems. The

average prevalence of NF1 is 1/3000-3500.

Clinical features include neurofibromas or nerve

sheath tumors, skin pigmentary abnormalities,

low-grade gliomas and skeletal dysplasia, as
well as the involvement of numerous other
organ systems are of the NF1.1

The condition may gradually progress over
lifetime, although the specific manifestations,
rate of progression and severity of complications
vary widely. At present, no cure is available, and
clinical management is typically limited to
surveillance and symptomatic treatment,
usually surgical or symptomatic treatments for
particular complications such as physiotherapy,
speech therapy, or medication for pain or
attention deficit.23

Common motor problems reported in
children with NF1 are delay in motor
development, muscle weakness, and tone
abnormalities.l2 Movement Assessment Battery

for Children version 1 and 2 (M-ABC-1 and 2)2

(3 years to 16 years 11 months) and Bayley

Scales of Infant Development-III (BSID-IID4 (0

to 42 months) were used to assess mental and

motor skill development in children with NF1.

But these assessment tools are not validated in

children with NF1 and age ranges are not

comprehensive for motor assessment. The Gross

Motor Function Measurement (GMFM) (5

months to 16 years of age) is a detailed test

measuring motor functions and an optimal one
for assessing functional mobility in children
with neurological conditions.? It was first
created for children with cerebral palsy (CP).5
The GMFM evaluates motor function and
activity in children with CPé and the only one
assessment tool has Turkish version.? Until
now GMFM’s validity and reliability was shown
in children with different types of disabilities
such as Down syndrome (DS)8, spinal muscular
atrophy (SMA)9, cerebral visual impairment
(CVD1, Fukuyama-type congenital muscular
dystrophy (FCMD).1! It was found only valid in
traumatic brain injury (TBI) and its reliability
has not been investigated.!2 However, to our
knowledge, no validation study has been
reported on GMFM in children with NF1.

Therefore, we aimed to investigate the validity

of the GMFM in a sample of Turkish children

with NF1.

METHODS

Study design

This study was designed as a psychometric
evaluation study.

Setting and participants

The study was conducted between April
2018 and April 2020. Ethical approval was
obtained from Non-Interventional Clinical
Research Ethics Committee (GO 17/935-10),
date: 02.01.2018 according to the Declaration of
Helsinki.

Children between 5-17 years of age
diagnosed with NF1 according to National
Institutes of Health (NIH) criteria.!3 Who had no
additional neurological or metabolic disease,
any condition that would prevent testing such as
severe vision, hearing, or communication
problems, and who agreed to participate in the
study were included. Written consent was
obtained from the families and children. All
children were evaluated by a pediatric

neurologist before the physiotherapy
assessments.
Assessments

Sociodemographic characteristics (age, sex)
of the children with NF1 were recorded.

Gross Motor Function Measurement
(GMFM): GMFM is a widely used scale
developed by Palisano et al4 to evaluate and
follow-up the evolution of the gross motor
functions of children with CP. GMFM is a valid
and reliable scale.5 It’s validity and reliability
have been determined in several neuromotor
diseases such as DS. There are two versions of
the GMFM. The GMFM-88 is the original 88-
item measure and GMFM-66 is a 66-item subset
of the original 88 items. Items span the
spectrum of gross motor activities in five
dimensions: lying supine-prone (GMFM-A),
sitting (GMFM-B), crawling (GMFM-C),
standing (GMFM-D), walking, running and
jumping (GMFM-E). GMFM is scored as four-
point likert between “0” (cannot initiate) and “3”
(completed) and calculated as percentage. The
score of each section can be used alone or the
total score can be calculated. The scale ranging
from O to 100.4 In this study the Turkish version
of GMFM-88"7 was applied according to the
previously translated manual by a 13-years
experienced pediatric physiotherapist who had
completed the one-day GMFM course. The
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GMFM-88 was chosen because more detailed
evaluation of motor function was required.

The Manual Muscle Test (MMT): 1t is a
valid and reliable test used both in typically
developing and disabled children worldwide.
MMT’s validity was shown in children with
disabilities as Duchenne Muscular Dystrophy4,
Spina Bifidal5 and CP in previous studies.6
Muscle Test has also been used as a criteria in
SMA wvalidation of GMFM.® Additionally,
manual muscle testing is an assessment method
was used for children with NF1 before.!” The
measurement is made when the extremities and
body complete the movement against gravity
and resistance. There are different scoring
systems in MMT. In this study, the “0” (no
contraction) to “5” (completes the movement
against gravity and takes maximum resistance)
scale was applied according to the Medical
Research Council.’6 Shoulder flexors, elbow
flexors and extensor muscles in upper
extremities and hip extensor, hip abductor, knee
extensor muscles were selected for lower
extremity. All muscles were evaluated in
standardized test positions.

Statistical analysis

In the power analysis (80% power and 95%
confidence interval), the number of individuals
to be included in the study was determined as at
least 40 individuals.

Software package program SPSS 23 (SPSS
Statistics for Windows, Version 23.0. IBM
Corporation Armonk, NY, USA) was used for
demographic data, and concurrent validity
analysis.

Kolmogorov Smirnov test was performed to
examine whether numerical variables were
normally distributed. As a descriptive statistic
in numerical variables, depending on
nonparametric distribution median (minimum-
maximum) values were used.

Concurrent validity was analyzed with
Spearman’s rho correlation coefficient between
GMFM-88 subdomain scores and MMT (r=0.10—
0.29 as weak, r=0.30-0.49 as moderate, and
r>.50 as strong correlation).18

RESULTS

The study is completed with 40 children (20
male, 20 female) with NF1. The mean age of the

Cankaya et al

children was 9.7+3.81 years. Descriptive of the
GMFM and MMT is given in Table 1.

A positive moderate to strong correlation is
found between MMT and GMFM-88
subdomains (+r=0.317-0.668; p<0.05). There was
a positive moderate to strong correlation
between global GMFM score and shoulder
flexors (left: r=0.668, p<0.001; right: r=0.604,
p<0.001), elbow flexors (left: r=0.461, p=.004;
right: r=0.550, p<0.001), elbow extensors (left:
r=0.507, p=0.001, right: r=0.575, p<0.001), hip
extensors (left: r=0.587, p<0.001, right: r=0.607,
p<0.001), hip abductors (left: r=0.641, p<0.001,
right: r=0.650, p<0.001), knee extensors (left:
r=0.336, p=0.037, right: r=0.336, p<0.037). The
correlation between MMT and GMFM-88
subdomains is given in the Table 2.

Table 1. Descriptive of the Gross Motor Function
Measurement-88 (GMFM-88) and Manuel Muscle Test (MMT)
in children with neurofibromatosis type 1 (NF1).

Right Left
Median (min-max) Median (min-max)
Muscles
Shoulder flexor 4 (3-5) 4 (3-5)
Elbow flexor 5(3-5) 5(3-5)
Elbow extensor 5(3-5) 5(3-5)
Hip flexor 4 (2-5) 4 (2-5)
Hip extensor 3(2-5) 3(2-5)
Hip abductor 4 (2-5) 4 (2-5)
Knee extensor 5(3-5) 5(3-5)
Median (min-max)
GMFM-88
GMFM-A 96 (92-100)
GMFM-B 95 (90-100)
GMFM-C 92.5 (85-100)
GMFM-D 84.5 (69-100)
GMFM-E 80,5 (61-100)
GMFM-T 91.5 (83-100)

GMFM: A) Lying and rolling, B) Sitting, C) Crawling and kneeling, D) Standing,
E) Walking, running and jumping.

DISCUSSION

Gross Motor Function Measurement was
used in children with different neuromuscular
diseases to evaluate motor functions and to
monitor motor development. It has not
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Table 2. Correlations between Gross Motor Function Measurement-88 (GMFM-88) subdomains and Manuel Muscle Test.

GMFM-A  GMFM-B GMFM-C  GMFM-D GMFM-E GMFM-T
Right

Shoulder flexor rho 0.485 0.511 0.512 0.591 0.648 0.668
p 0.002* 0.001* 0.001* <0.001 <0.001 <0.001

Elbow flexor rho 0.443 0.525 0.508 0.329 0.458 0.461
p 0.005* 0.001* 0.001* 0.044* 0.004* 0.004*

Elbow extensor rho 0.402 0.508 0.495 0.454 0.511 0.507
p 0.014* 0.001* 0.002* 0.005* 0.001* 0.001*

Hip flexor rho 0.232 0.226 0.240 0.321 0.262 0.243

p 0.155 0.166 0.141 0.046* 0.107 0.135

Hip extensor rho 0.499 0.417 0.406 0.579 0.547 0.587
p 0.001* 0.008* 0.010* <0.001 <0.001 <0.001

Hip abductor rho 0.463 0.443 0.437 0.655 0.596 0.641
p 0.003* 0.005* 0.005* <0.001 <0.001 <0.001

Knee extensor rho 0.194 0.317 0.328 0.261 0.359 0.336
p 0.236 0.050* 0.042* 0.109 0.025* 0.037*

Left

Shoulder flexor rho 0.439 0.459 0.460 0.499 0.577 0.604
p 0.005* 0.003* 0.003* 0.001* <0.001 <0.001

Elbow flexor rho 0.514 0.594 0.579 0.424 0.548 0.550
p 0.001* <0.001 <0.001 0.006* <0.001 <0.001

Elbow extensor rho 0.508 0.594 0.582 0.530 0.573 0.575
p 0.001* <0.001 <0.001 <0.001 <0.001 <0.001

Hip flexor rho 0.232 0.226 0.240 0.321 0.305 0.291

p 0.155 0.166 0.141 0.046* 0.059 0.072

Hip extensor rho 0.498 0.415 0.404 0.570 0.563 0.607
p 0.001* 0.009* 0.011* <0.001 <0.001 <0.001

Hip abductor rho 0.442 0.414 0.408 0.618 0.617 0.650
p 0.005* 0.009* 0.010* <0.001 <0.001 <0.001

Knee extensor rho 0.194 0.317 0.328 0.261 0.359 0.336
p 0.236 0.050* 0.042* 0.109 0.025* 0.037*

*p<0.05. rho: Spearman’s correltion coefficient. A) Lying and rolling, B) Sitting, C) Crawling and kneeling, D) Standing, E) Walking, running and jumping.

previously used in children with NF1, to our
knowledge. In our preliminary study, we aimed
to investigate the validity of the GMFM in a
sample of Turkish children with NF1. According
to our results GMFM has an acceptable
concurrent validity in children with NF1.

We used MMT to evaluate validity of the
GMFM. There was moderate to strong
correlation (r=0.317-0.668) between GMFM-88
dimensions and MMT. The biggest correlation
was between hip abductor muscles and GMFM-
D subdomain (r=0.655). Also, it is found that
proximal muscle groups in both upper and lower

limbs (especially in lower limbs) were weaker
than other muscle groups according to MMT in
children with NF1. Cornett et al.19 investigated
muscle weakness with 15 muscle groups in
children with NF1 and stated reduced muscle
force in all muscle groups ranging from 3% (tip
pinch) to 43% (hip abductors) in children with
NF1. Nelson et al.? investigated the validity of
the GMFM-88 with muscle test in children with
SMA. They included 40 children with SMA aged
between 5-18 years in their study. Quantitative
muscle testing was applied to bilateral grip,
knee extension, knee flexion and elbow flexion
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muscles. GMFM-88 was used as total score and
percentage values were not calculated. The
study showed the GMFM-88 was valid and
sensitive in measuring motor function in
children with SMA. Sato et al.ll included 41
children with genetically diagnosed FCMD aged
ranged 0.6-24.4 years in the wvalidity and
reliability study of GMFM-88. They stated
GMFM-88 as a wuseful, valid and reliable
measure as assessed by Spearman’s correlation
coefficient between GMFM-88 and Ueda
classification score. Our study is similar to
previous studies as sample size, age distribution
and evaluation method. Russel et al.8 studied
the validity of GMFM-88 in 123 preschool
children with DS assessed twice over a 6-month
period, comparing with the motor scale of the
Bayley Scales of Infant Development- second
edition (BSID-II). They observed the GMFM-88
was relatively more sensitive to changes in gross
motor function than the motor scale of the BSID-
II, demonstrated better evidence of reliability
and validity in children with DS. Linder-Lucht
et al.ll investigated the validity of GMFM-88 in
73 children and adolescents with TBI in a
multicenter trial. They compared the parental
scores, video assessments and physiotherapists’
GMFM-88 scores for validity and examined test-
retest reliability. They found the GMFM-88 is a
reliable and valid measurement to evaluate
gross motor function in children and adolescents
with TBI. Salavati et al.?® modified the GMFM-
88 for children with both spastic CP and CVI:
they showed GMFM-88 adapted for CVI is a
useful and reliable instrument for pediatric
physical therapists who work with CP.

In this study we aimed to investigate
validity of the GMFM in children with NF1 and
according to our results GMFM showed
acceptable validity in children with NF1.

Limitations

This study has some limitations. First, all
participants were between 5-17 years and
ambulatory yet, it is recommended that in
future studies younger age, different types of
severity children with NF1 and different types
of children with NF should be included. The
second, MMT 1is a valid measurement for
assessing muscle force but it is not detecting
minimal differences. Further researches may be
use hand held dynamometer to show minimal
changes in muscle force. Third we only
investigated GMFM-88 validity so in other

Cankaya et al

studies responsiveness and reliability of the
GMFM-88 may be study in children with NF1.

Conclusion

The GMFM-88 is a valid measurement for
evaluating gross motor functions in children
with NF1. Identifying motor developmental
delays in children with NF1 will be a guide for
establishing early intervention programs and
determining symptom-specific rehabilitation
goals. We recommend the use of GMFM-88 in
children with NF1 for evaluating gross motor
function.
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