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ORIGINAL ARTICLE

On capraz bag rekonstriiksiyonu sonrasi pliometrik
egitimin kas kuvveti ve fonksiyon tzerine etkisi:
randomize kontrollu ¢caligma

Serdar DEMIRCIt, Taha ibrahim YILDIZ2, Giilcan HARPUT2, Burak ULUSOY3, Leyla ERASLANZ, Fatma Bilge ERGEN?,
Egemen TURHANS, Volga BAYRAKCI TUNAY2

Amag: Bu ¢alisma, 6n ¢apraz bag rekonstriiksiyonu (OCBR) sonrasi pliometrik egitimin kas kuvveti ve fonksiyon iizerine etkisini
arastirmak amaciyla yapildi.

Yontem: Galismaya, OCBR sonrasi 12 haftalik rehabilitasyon programini tamamlayan 25 erkek birey dahil edildi. Katiimcilar
randomize kontrollii olarak 2 gruba aynldi. Birinci gruba (n=13, yas: 20,15+3,36 yil) kuvvetlendirme programi ve buna ek olarak
8 hafta boyunca haftada 3 giin pliometrik egitim programi verildi. ikinci gruba (n=12, yas: 23,41+5,21 yil) sadece
kuvvetlendirme programi verildi. Her iki grubun da egitim dncesi ve sonrasi kas kuvveti dl¢iildii. Ayrica egitim sonunda her iki
gruba da tek bacak 6ne sicrama testi, /nternational Knee Documentation Committee (IKDC) ve Tampa Kinezyofobi Olgegi
uyguland.

Bulgular: Her iki grupta da egitim sonrasi quadriceps kas kuvvetinde artis goriiliirken (p<0,05), hamstring kas kuvveti sadece
pliometrik egitim verilen grupta artti (p=0,001). Kas kuvvetinin gelisimi, tek bacak 6ne sicrama testi, IKDC anketi ve Tampa
Kinezyofobi Olgegi sonugclannin gruplar arasi karsilastinimasinda, tiim dlgiimlerde pliometrik egitim verilen grup lehine
istatistiksel olarak anlamli fark bulundu (p<0,05).

Sonug: On capraz bag rekonstriiksiyonu sonrasi pliometrik egitimin kas kuwveti, dizle ilgili fonksiyonel sonuglar ve psikososyal
durum iizerine pozitif etkileri vardir.

Anahtar kelimeler: Pliometrik egzersiz, On capraz bag, Kuwet, Fonksiyon.

The effect of plyometric training on muscle strength and function

after anterior cruciate ligament reconstruction: a randomized controlled trial
Purpose: The aim of this study was to investigate the effect of plyometric training on muscle strength and function after anterior
cruciate ligament reconstruction (ACLR).
Methods: Twenty-five male subjects who completed 12 weeks of rehabilitation after ACLR were included in the study. The
participants were randomly divided into two groups. The first group (n=13, age: 20.15+3.36 year) received a strengthening
program and an additional plyometric training program 3 days a week for 8 weeks. The second group (n=12, age: 23.41+5.21
year) received only the strengthening program. Muscle strength was measured before and after training in both groups. In
addition, one leg hop test, the International Knee Documentation Committee (IKDC) and Tampa Kinesiophobia Scale were
applied to both groups at the end of the training.
Results: In both groups, there was an increase in quadriceps muscle strength after training (p<0.05), whereas hamstring muscle
strength increased only in plyometric training group (p=0.001). In the comparison of muscle strength improvement, one-leg
hop test, IKDC questionnaire and Tampa Kinesiophobia Scale results between the groups, a statistically significant difference
was found in favor of the plyometric training group in all measurements (p<0.05).
Conclusion: Plyometric training after anterior cruciate ligament reconstruction has positive effects on muscle strength, knee
functional outcomes and psychosocial status.
Keywords: Plyometric exercise, Anterior cruciate ligament, Strength, Function.

1: Balikesir University, Faculty of Health Science, Physiotherapy and Rehabilitation Department, Balikesir, Turkey
2: Hacettepe University, Faculty of Physical Therapy and Rehabilitation, Ankara, Turkey
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n capraz bag (OCB) riptird, en sik
O goriilen spor yaralanmalarindan biridir.1.2

Yaralanma sonrasi1 genellikle cerrahi
prosediir yerine getirilmektedir. Yilda yaklagik
200.000 OCB cerrahisi yapildigi rapor
edilmigstir.3 Yaralanma sonrasi hastalar agri,
bozulmus diz fonksiyonu ve 6zellikle quadriceps
kas kuvvet zayifligi ve atrofisi gibi problemlerle
karsilagirlar.4 Quadriceps atrofisinin,
rehabilitasyon programlarina ragmen yillarca
devam ettigi gosterilmigtir.56 Bir c¢alismada
spora donis evresi olarak tanimlanan cerrahi
sonrasi 6. ayda quadriceps kas kuvvet
defisitinin %5-30 arasinda, hamstring kas
kuvvet defisitinin ise %9-13 arasinda degistigi
rapor edilmistir.” Calismalar quadriceps kas
kuvvetinin fonksiyonel performans ile de pozitif
yonde iligkili oldugunu  gostermektedir.8
Cerrahi sonrasi hastalarin %35-60"1 yaralanma
oncesi diz fonksiyonlarina déonememektedir.912
Bu sebeple 6n capraz bag rekonstriiksiyonu
(OCBR) sonrasi rehabilitasyon programlari
spora donusi saglamada ve cerrahi sonrasi
riskleri azaltmada 6nemli bir yer tutmaktadir.
Cerrahi sonrasi rehabilitasyonun en o6nemli
hedeflerinden biri quadriceps ve hamstring kas
kuvvetlerinin restorasyonudur.213

Genel olarak OCB rehabilitasyonu, erken
ve gec¢ olmak lzere iki doneme ayrilmaktadir.
Erken dénemde dizle ilgili (agr1, 6dem, eklem
hareket kisithiligi, quadriceps kas kuvvet
zayifligi ve antaljik yiiriiyiis gibi) birincil
problemlerin c¢ézimiine odaklanilirken, gec
donemde hastanin spor faaliyetlerine donis
hazirligina odaklanilir. Kogsma, sigrama ve
ceviklik egitimleri ge¢ faz rehabilitasyonun
egzersiz yaklagimlaridir.1314 Bu egzersizler alt
ekstremite ekstansér kaslarinin gerilme-
kisalma dongiisiinii tetikleyen aktiviteleri igerir
ve bu da pliometrik egzersizlerin belirleyici
ozelligidir.1®> Saghkl bireylerde alt ekstremite
pliometrik egzersizlerinin motor ateslemeyi
geligtirdigi, kas kuvveti ve sporla iligkili
performans: artirdif1 gosterilmistir.l518 OCBR
sonrasi pliometrik egzersizler alt ekstremite kas
kuvvetini ve diz fonksiyonunu gelistirerek spora
dontiis oranini artirabilir ancak bu alanda yeterli
calisma yoktur.

Bu calisma, OCBR sonrasi pliometrik
egitimin kas kuvveti ve fonksiyon uzerine
etkisini arastirmak amaciyla yapildi.
Hipotezimiz pliometrik egitimin kas kuvvetini

Demirci et al

artiracagi, buna paralel olarak fonksiyonel
sonuglarda da artig gorilecegi yonundeydi.

YONTEM

Calismaya, OCBR sonras: 12 haftalik rutin
rehabilitasyon programini tamamlayan,
Hacettepe Universitesi, Fizik Tedavi ve
Rehabilitasyon  Fakiiltesi, Sporcu Saglhigi
Unitesine yonlendirilen 18-32 yag aras1 25 erkek
gonulli  birey katildi. Hamstring tendon
otogrefti ile OCBR yapilan, cerrahi sonras1 12
haftalik rehabilitasyon programini
tamamlayan, tam aktif diz ekstansiyonu ve
saglam tarafla kargilastirnildiginda 5°< diz
fleksiyon defisiti olan, quadriceps indeksi>%60"1
saglayan erkek hastalar ¢galigmaya dahil edildi.
OCB’ye ek bag yaralanmas: olan (arka capraz
bag, ic/dis yan bag), eklem kikirdak tamiri
yapilan, c¢ift ekstremite yaralanmasi olan,
herhangi bir nérolojik hastaliga sahip bireyler
calisma dis1 birakildi.14

Yapilan gii¢ analizi sonucunda (%80 gii¢ ve
%5 tip 1 hata) calismaya alinmasi gereken birey
sayis1 en az 22 kisi (her grupta 11 birey olacak
sekilde) olarak belirlendi. Calisma sirasinda
olas1 kayiplar gz 6niine alinarak ¢aligmaya 25
kigi dahil edildi. Cerrahi sonrasi 12 haftalik
rehabilitasyon programini tamamlayan
hastalar bilgisayar programi araciligiyla, basit
rastgele se¢im yontemiyle 2 gruba ayrildi.
Birinci gruba (N=13) kuvvetlendirme programi
ve buna ek olarak 8 hafta boyunca haftada 3 giin
pliometrik egitim programi verildi (Tablo 1).
Ikinci gruba (N=12) sadece kuvvetlendirme
programi verildi. Kuvvetlendirme programi
olarak her iki gruba da aymi egzersizler verildi
(Tablo 1). Hastalara program o6ncesinde sabit
bisiklet ile 15 dakika i1sinma, arkasindan da
germe egzersizleri yaptirildi. Calismanin
basglangicinda yas, boy uzunlugu, viicut agirligi
ve vicut kiitle indeksi gibi demografik bilgiler
kayit edildi. Calismaya katilan tim olgularin
kas kuvveti 1izokinetik dinamometre ile,
fonksiyon tek bacak oOne sicrama testi ve
International Knee Documentation Committee
(IKDC) anketi ile degerlendirildi. Hareket
korkusu veya tekrar yaralanma korkusu spora
dontsi etkilemektedir. Bu durumu
degerlendirmek i¢in Tampa Kinezyofobi Olgegi
kullanildi. Kas kuvvet 6l¢glimleri egitim 6ncesi
ve 8 haftalik egitim sonrasinda yapilirken, diger
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Tablo 1. Pliometrik egzersiz ve kuvvetlendirme programi.

Pliometrik egitim programi

o “Bilgisayarli Fonksiyonel Squat Sistemi”nde yatay
sicrama (75 tekrar)

o  Cift ayak yana sigrama (30 tekrar)

e Hamle sigcrama (6ne hamle yaparak makaslama
sicrama) (30 tekrar)

e One, yana, arkaya ardisik sicrama (15 tekrar)
4 hafta sonra eklenen egzersizier;

e 30 cmyiiksekliginde basamaga cift ayak sigrama (30
tekrar)

e 90° donerek sigrama (15 tekrar)

e  Yerinde sayip 20 c¢m yiiksekliginde basamaga tek ayak
sigrama (30 tekrar)

e Tekayak yana sigrama (30 tekrar)

Kuwvetlendirme programi

o Anterior ve lateral “ plank”egzersizleri 3x10 tekrar

e Acik kinetik quadriceps ve hamstring direncli
kuvvetlendirme egzersizi 3x10 tekrar

e  Farkh zeminlerde hamle egzersizi 3x10 tekrar

o  Farkh zeminlerde cift bacak ve tek bacak comelme
egzersizi 3x10 tekrar

e  Egzersizlastigi ile comelme pozisyonunda dne, yana
yiriime egzersizi (40 adim)

o Denge ve proprioseptif egzersizler

tiim 6l¢imler sadece 8 haftalik egitim sonunda
yapildi.

Calisma ic¢in gerekli etik kurul onay1
Hacettepe Universitesi Klinik Aragtirmalar
Etik Kurulundan alindi (KA-180096 /
03.09.2018). Calisma Ocak-Temmuz 2019
tarihleri arasinda yapildi ve ¢alismaya katilan
tim bireylerden bilgilendirilmis goénulli olur
formu alinda.

Kas Kuvvetinin Degerlendirilmesi

Quadriceps ve hamstring kas kuvveti
60°/sn acisal hizda izokinetik dinamometre
(IsoMed2000 D&R GmbH, Almanya) ile
degerlendirildi.1921 Test Oncesi sabit bisiklet ile
5 dakikalik bir 1sitnma ve 5 tekrarli quadriceps
ve hamstring germe programi verildi. Hastalar
daha sonra izokinetik dinamometre koltuguna
govde dik, kalga 90° fleksiyonda olacak sekilde
oturtuldu. Test sirasinda olusabilecek
kompansatuar hareketleri 6nlemek amaciyla
sistemin bantlar1 ile her iki omuzdan ve
karindan gegirilerek hastalar koltuga
sabitlendi. Dinamometrenin hareket merkezi
lateral femoral kondil hizasinda olacak sekilde
ayarlandi. Izokinetik sistemin kuvvet kolu
lateral malleolun 2 cm tlizerinde olacak gekilde

sabitlendi. Konsentrik quadriceps ve hamstring
kas testi 0-90° diz fleksiyon araliginda 60°/sn
acisal hizda yapildi. Teste baglamadan once test
prosediiri.  hastalara detayli bir gekilde
anlatildi. Testi pratik etmek amaciyla
hastalardan 5 tekrarli olacak sekilde bacagini
maksimum  kuvvetle yukar1 itmesi ve
beklemeden hizli ve kuvvetli bir sekilde asagi
cekmesiistendi. Iki dakika dinlenme siiresinden
sonra 60°/sn acisal hizda 6 tekrarlh quadriceps
ve hamstring konsentrik kas testi yapildi.19-22

Diz Fonksiyonunun Degerlendirilmesi

Hastalarin diz fonksiyonunu
degerlendirmek i¢in, 8 haftalik egitim sonunda
tek bacak 6ne sicrama testi ve IKDC anketi
kullanildi.

Tek Bacak One Sigrama Testi: Hastadan
test edilecek ayak tlzerinde, basglangig
noktasindan sigrayabildigi kadar 6ne sigramasi
ve kontrolli bir gsekilde ayn1 ayak lizerinde yere
inmesi istendi. Teste dnce cerrahi ge¢irilmeyen
tarafta baglandi. Sigradigi mesafe mezura ile
6l¢iildi ve santimetre cinsinden kaydedildi.
Test, her bacak icin 3 kez tekrarlandi ve
ortalamas1 kayit edildi. Test sonunda bacak
simetri indeksi hesaplandi ([cerrahi gecirilen
ekstremite sigrama mesafesi/saglam taraf
sicrama mesafesi] x 100).23 Tek bacak o6ne
sigrama testi 12. haftada riskli oldugu i¢in, test
sadece 8 haftalik egitim sonunda uyguland.

IKDC (International Knee Documentation
Committee) anketi: Hastalarin diz
fonksiyonlarin1  degerlendirmek icin OCB
yaralanmalarinda gecerli giivenilir bir 6l¢iim
olan IKDC (ICC 0,94) anketi kullanildi. Anket,
dizle 1ilgili semptomlar, spor ve fonksiyonel
aktivitelerle ilgili 10 madde icerir. Skor 0-100
arasinda degismekte ve yiiksek skor daha iyi diz
fonksiyonunu géstermektedir.24.25

Hareket Korkusunun Degerlendirilmesi

Tampa Kinezyofobi Olgegi kronik kas-
iskelet agrisi olan bireylerde agriyla iligkili
hareket korkusunun arastirilmasinda siklikla
kullanilmaktadir. Bireylerin harekete baglh
korku ve kaginmasinin degerlendirilmesi i¢in
Turkce gecerlik ve glivenirlik calismasi yapilmig
olan Tampa Kinezyofobi Olgegi kullanildi.2
Test, 17 soruluk Likert puanlamas1 ile
hesaplanmaktadir. Birey 17-68 aras1 skor
almakta ve puan arttikca kinezyofobi seviyesi
yikselmektedir. Bireylerden 6l¢egi kendilerinin
doldurmalar1 istenerek her soru i¢in “kesinlikle
katilmiyorum”, “katilmiyorum”, “katiliyorum”,
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“tamamen katiliyorum” ifadelerinden birini
isaretlemeleri istendi.

Istatistiksel analiz

Verilerin analizi, “Statistical Processing
For The Social Sciences Software 21.0” (SPSS
Inc., Chicago, Illionis) programi kullanilarak
yapildi.  Degigkenlerin normal dagilima
uygunlugu gorsel ve analitik yontemler
(Kolmogorov-Smirnov/Shapiro-Wilk  testleri)
kullanilarak incelendi. Tum bireylerin fiziksel
ozellikleri ortalama ve standart sapma olarak
verildi. Hamstring ve quadriceps kas kuvvet
sonuclarinin  zamana baghh gruplar arasi
degisiminin incelenmesinde tekrarh él¢gtimlerde
varyans analizi kullanildi. Fonksiyonel testlerin
gruplar aras1 analizinde Mann-Whitney U testi
kullamldi. Istatistiksel anlamhlhk dizeyi
p<0,05 olarak alinda.

BULGULAR

Degerlendirilen hastalarin  demografik
bilgileri Tablo 2'de gosterildi. Pliometrik egitim
oncesi gruplarin quadriceps (p=0,28) ve
hamstring kas kuvvetleri (p=0,74) arasinda
istatistiksel olarak anlamh fark yoktu (p>0,05).
Pliometrik egitim verilen grup ve kontrol
grubunun egitim Oncesi ve egitim sonrasi
quadriceps kas kuvvetinde sirasiyla her iki
grupta da artig goriiliirken (p=0,001, p=0,026),
hamstring kas kuvveti sadece pliometrik egitim
verilen grupta artt1i (p=0,001). Kas kuvvet
gelisgiminin gruplar arasi1 karsilastirilmasinda
hem quadriceps hem de hamstring kas
kuvvetinde pliometrik egitim verilen grup
lehine anlaml fark bulundu (p<0,05) (Tablo 3).
Tek bacak 6ne sigrama testi, IKDC anketi ve
Tampa kinezyofobi 6lgegi sonuglarinin gruplar
aras1 karsilastirilmasinda, tim o&l¢imlerde
pliometrik  egitim  verilen grup lehine
istatistiksel olarak anlamli fark bulundu
(p<0,05) (Tablo 3).

TARTISMA

Bu calismada OCBR sonrasi 12 haftalik
rehabilitasyon programini tamamlayan
hastalarda, pliometrik egitimin kas kuvveti,
fonksiyon ve diger klinik Ol¢imler tzerine
etkileri incelendi. Gruplar arasi
kargilagtirmada pliometrik egitimin, quadriceps
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ve hamstring kas kuvvetini artirmada daha
etkili oldugu goruldi. Aymi zamanda pliometrik
egitim verilen grupta bacak simetri indeksi ve
IKDC anketi skorlar1 daha yiksekken, hareket
ve tekrar yaralanma korkusu ile iligkili Tampa
Kinezyofobi 6lgegi skoru daha distuk bulundu.
On capraz bag rehabilitasyonunda
karsgilagilan en biiyik problem, kas atrofisi ve
aktivasyon yetersizligidir. Bu problem uzun
sire devam etmektedir.4527 Kas kuvvet
yetersizligine bagl olarak fonksiyonel sonuclar
da olumsuz etkilenmektedir.827 Pliometrik
egitim; sicrama performansini, kas kuvvetini,
cevikligi ve hiz1 gelistirmede ayn1 zamanda diz
yaralanmalarinin  onlenmesinde kullanilan
etkili bir antrenman metodudur.’517 Spora
dontiise hazirlikta pliometrik egitim,
rehabilitasyon programi iginde énemli bir yer
tutmaktadir.1718 OCBR sonrasi farkl siddetteki
pliometrik egitimin etkilerini inceleyen bir
calismada; yuksek ve diigik siddette yapilan
pliometrik egitimler arasinda anlamli bir fark
bulunamamigtir. Fakat her iki yogunlukta
yapilan egzersizlerde de kas kuvvetinde, diz
fonksiyonunda ve spora doénilisii destekleyen
psikososyal durumda olumlu degisiklikler rapor
edilmigtir.’* Pliometrik egitimin giddetini
ayarlarken bireyin yas, cinsiyet, viicut agirhig,
aktivite diizeyi, yaptig1 spor, uygulanan cerrahi
yaklagim gibi pek ¢ok faktér goz ontunde
bulundurulmalidir.22 OCBR sonras: pliometrik
egitimle 1ilgili net bir egzersiz regetesi
tanimlanmadigindan, calismamizda  grefte
zarar vermemek i¢in pliometrik egzersizlere
disik yogunluktan basglanarak, gelisme
kaydedildik¢e egzersiz yogunlugu artirildi.1415
Literatiire bakildiginda pliometrik egitimle
ilgili ¢aligmalar daha ¢ok saghkh grup ya da
sporcular uzerinde yapilmistir. Bu
¢alismalarinin sonuglarinda da kas kuvveti ve
sigrama performansinda artig bulunmugtur.17.18
Bununla birlikte daha yeni aragtirmalar,
pliometrik egitimin yaralanmalarin
onlenmesindeki roline odaklanmigtir.2931 On
capraz bag yaralanmalarini 6nleme programlari
icine dahil edilen pliometrik egzersizlerin, kas
kuvvet Uretimini artirdigi  ve  o6zellikle
hamstring kas aktivitesini artirmada etkili
oldugu bildirilmistir.31-32 Fonksiyonel aktiviteler
sirasinda, hizli bir hamstring kas
kontraksiyonu yaralanmalarin o6nlenmesinde
etkili olabilmektedir.3! Yaptigimiz g¢aligmada
pliometrik egitim verilen grupta quadriceps kas
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Tablo 2. Demografik ozellikler.

Pliometrik Grup (N=13)

Kontrol Grubu (N=12)

X+SD X+SD p
Yas (yil) 20,15+3,36 23,41+5,21 0,071
Boy uzunlugu (cm) 178,92+7,56 175,25+6,98 0,313
Viicut agirigr (kg) 72,23+14,47 74,33+15,45 0,892
Viicut kiitle indeksi (kg/m?2) 22,43+3,14 24,32+3,99 0,265
Tablo 3. Gruplar arasi karsilastirma sonuglari.
Pliometrik Grup (N=13) Kontrol Grup (N=12)
Egitim 6ncesi Egitim sonrasi Egitim 6ncesi  Egitim sonrasi
X£SD X+SD X+SD X+SD p
Kas kuwveti (Nm/kg)
Quadriceps 2,06+0,46 2,47+0,59 1,85+0,42 2,02+0,45 0,029*
Hamstring 1,41+0,23 1,71+0,34 1,39+0,24 1,46+0,20 0,011*
Fonksiyonel test
Bacak Simetri indeksi (%) 92,7+6,65 80,14+10,87 0,009*
IKDC anketi (skor) 86,77+8,66 76,07+9,49 0,012*
Tampa Kinezyofobi ()Igegi (skor) 31,3+4,78 36,5+4,7 0,003*
*p<0,05, Gruplar arasi egitim sonrasi. IKDC: International Knee Documentation Committee.
kuvvetinde %19,9, hamstring kas kuvvetinde icin de gecerlidir. Ozellikle yere iniste

%271’lik bir artig elde edilirken; kuvvetlendirme
egitimi  verilen grupta quadriceps kas
kuvvetinde %9,1, hamstring kas kuvvetinde %5
gibi daha distik bir artis elde edildi. Bu
sonuclara bakildiginda, literatiirde yapilan
calismalarla benzer sekilde pliometrik egitimin
kas kuvvetini artirmada etkili bir egzersiz
yontemi oldugunu sdylenebilir. Pliometrik
egitimin tanimlayici 6zelligi, kas tendon
Unitesinin  uzamasi ve bunu takiben
kisalmasidir. Buradaki kuvvet kazanima,
fizyolojik olarak kasilmadan hemen 6nce kaslar:
germenin daha fazla kuvvet lretimine neden
olmasi1 1ile aciklanmaktadir.31:33 Pliometrik
gruba verilen sigrama egzersizleri sirasinda
quadriceps kasina bakildiginda, sigramadan
hemen once hazirlik agsamasinda gerilmekte
(diz, kalga fleksiyonu) ve kasilip boyunu
kisaltarak maksimum kuvvet ortaya
cikarmaktadir. Yine sicramadan yere inis
sirasinda ayni mekanizmalar hamstring kasi

hamstring kasi1 eksentrik olarak kasilarak
quadriceps kasimin tibiaya uyguladigi kuvveti
kontrol eder ve dizin stabilizasyonunu saglar.32
Calismamizin sonuglarina bakildiginda tim bu
egzersizler sirasindaki eksentrik kasilmalarin
kas kuvvetini artirmada etkili oldugu
distnilebilir. Daha 6nce yapilan ¢alismalarda
eksentrik kasilmalarin, izometrik ve konsentrik
kasilmalara gore kas kuvvetini artirmada daha
etkili oldugu gosterilmigtir.34.35

Tek bacak o6ne sicrama test indeksine
bakildiginda; gruplar aras1 karsilastirmada
pliometrik egitim verilen grupta bu oran %92,7
iken, sadece kuvvetlendirme egitimi verilen
grupta bu oran %80,14 bulundu. Pliometrik
egitim verilen gruptaki oran, spora doénisle ilgili
kullanilan kriterinde tizerindedir.2° Daha 6nce
yapilan c¢alismalarda pliometrik egitimle
erkeklerde, kadinlara oranla kas kuvveti ve
dikey sicrama performansinda daha fazla
kazang elde edildigi gosterilmigtir.17.36 Yapilan
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bir meta analizde ise, 10 hafta ve uzerindeki
pliometrik egitimin sigrama performansini
artirmada etkili bir antrenman sekli oldugu ve
stire uzadik¢a kazanimlarinda artacagi rapor
edilmigtir.28 Calismamizda ise, erkek bireylere
uygulanan 8 haftallk programin sonuglar:
olumlu bulunmustur. Stire uzadikc¢a literatiirle
benzer sekilde kazanimlarin artacagi
soylenebilir.

Gruplar arasi karsilastirmada, pliometrik
egitim verilen grubun ortalama IKDC anketi
skoru daha yiiksek bulundu ve minimal klinik
anlamlilik seviyesine yakin bir fark olustugu
tespit edildi.3” Aym1 zamanda pliometrik egitim
verilen grupta ortalama skorun, cerrahiden 1 yil
sonra spora donen hastalarin sonug¢larina yakin
oldugu gorildii.2038 Pliometrik egitim verilen
grupta kuvvet ve sigrama performansindaki
artis goz onltne alindiginda, IKDC anketi
skorlar1 arasindaki farka bu sonuclarin etki
ettigi distinilebilir. Tampa kinezyofobi 6lgegi
skoruna bakildiginda ise, pliometrik egitim
verilen grupta sonuclarin daha dusik oldugu
goriildi. Literatiirde yapilan calismalar OCBR
sonrasi1 hareket veya tekrar yaralanma
korkusunun, fonksiyonel sonuglari ve spora geri
dontisi olumsuz yonde etkiledigini
gostermektedir.3940 Pliometrik egitimin spora
dontigle ilgili aktiviteleri icermesi ve bu
aktivitelerin dereceli ve kontrolli bir sekilde
uygulanmasinin, bu grupta hareket ya da tekrar
yaralanma korkusuyla ilgili spora doénlsi
etkileyecek parametrelerde olumlu degisiklikler
yarattigim1 sOyleyebiliriz. Literatiir de goz
ontine alindiginda disik Tampa skorunun
performanstaki pozitif artigla yakindan iligkili
oldugunu distiniiyoruz.

Limitasyonlar

Calismaya sadece erkek bireylerin dahil
edilmesi bu c¢alismanin limitasyonlarindan
biridir. Ayn1 zamanda sadece 8 haftalik egitim
sonuglari paylasilmigtir. Uzun dénem
sonuclarin olmamasi da limitasyon olarak
dustinulebilir.

Sonug

Sonu¢ olarak OCB  rehabilitasyonu
sliresince kuvvetlendirme programina ek olarak
verilen 8 haftalik pliometrik egitimin kas
kuvveti, dizle ilgili fonksiyonel sonuglar ve
psikososyal durum tzerine olumlu etkileri
vardir. Bu sonuglara gére; OCBR sonrasi
planlanacak olan rehabilitasyon programi
icerisine pliometrik egitimin dahil edilmesi,
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yaralanma oOncesi fonksiyonel seviyeye ulagsma
ve spora donilis oranini artirmada etkili olabilir.
Gelecekte OCBR sonras: her iki cinsiyetin de
dahil edildigi, spora doéniis oranlarinin
belirlendigi ve farkl tip pliometrik egitimlerin
etkilerinin arastirildigi uzun dénem takipli
¢alismalara ihtiyag¢ vardir.

Tegekkiir: Hacettepe Universitesi Bilimsel Aragtirma
Projeleri Koordinasyon Birimime destekleri igin
tesekkiir ederiz.

Finans: Calisma hizli destek projesi kapsaminda,
Hacettepe Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi tarafindan desteklenmistir
(proje no: 18120).

Cikar Catigmast: Yok
Etik Onay: Bu arastirma protokoli Hacettepe

Universitesi Klinik Aragtirmalar Etik Kurulu (say::
KA-180096, tarih: 03.09.2018) tarafindan onaylandi.
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Hemiplejik omuzda bantlama ile noromuskiiler elektrik
stimilasyon sonuclarinin karsilastirnimasi:
randomize kontrollii calisma

Giil Oznur KARABICAK?, Burcu TALU?

Amag: Omuz fonksiyonu, inme sonrasi hayatta kalanlarin bagimsizlik kazanmalan icin 6nemli bir rol oynar. Bu ¢alismanin
amacl, inme gegiren hastalarda omuz bantlama (Tp) ve néromiiskiiler elektrik stimiilasyonunun (NMES) omuz fonksiyonu, motor
aktivite ve agn iizerindeki etkilerini karsilagtirmaktir.

Yontem: Calismaya iist ekstremite tutulumu olan inme hastalan alindi. Altmis hasta, inmeden 1-3 ay sonra bantlama grubu
(TpG), NMES veya kontrol gruplarina (CG) rasgele ayrildi. Tedavi siiresi 4 hafta idi. Omuz fonksiyonel degerlendirmede Fugl-
Meyer Duyu Motor Degerlendirme Olgegi (FMDDO) ve Motor Aktivite Log-28 (MAL) kullanildi. Omuz agnsi degerlendirmesinde
Gorsel Analog Skala kullanildi.

Bulgular: Grup ici karsilastirmalarda FMDDO (TpG p<0,001; NMES p=0,002; CG p<0,001) ve MAL skorlannda (TpG p<0,001;
NMES p<0,001; CG p <0,001) istatistiksel acidan anlamh gelismeler bulundu. Grup ici kargilagtirmalar hem istirahatte omuz
agnsi yogunlugunda (TpG p=0,007 ve NMES p=0,014) hem de aktivite ile (TpG p<0,01 ve NMES p=0,016) anlaml bir azalma
gosterirken, CG'de hem istirahatte hem de aktivite agnisi ile anlamli bir azalma saptanmadi (her ikisi icin p=0,054). Gruplar
aras kargilastirmalar, FMDDO' lerde TpG Ilehine dnemli bir degisiklik (p=0,0026) gosterdi (p<0,001). Grup karsilastirmalannda
MAL'de fark saptanmadi (p>0,05).

Sonug: inme hastalannin konservatif tedavisinde, etkilenen omuzda izole motor aktivitesini arttirmak icin bantlama ve NMES
kullanilabilir; ancak, fonksiyon icin destekleyici bantlama daha etkili olacaktir.

Anahtar Kelimeler: Hemipleji; Omuz; Atletik bant; Elektrik stimiilasyonu; Motor aktivitesi.

A comparison of taping and neuromuscular electric stimulation outcomes

in hemiplegic shoulder: a randomized controlled trial
Purpose: Shoulder function plays an important role for survivors to gain independency after stroke. The aim of this study was to
compare the effects of shouldertaping (Tp) and neuromuscular electric stimulation (NMES) on shoulder function, motor activity,
and pain in patients with hemiplegia.
Methods: Outpatients with upper extremity involvement were enrolled in the study. Sixty patients were randomly assigned to
kinesio taping group (TpG), NMES, or control groups (CG) after 1-3 months of stroke. Treatment duration was 4 weeks. The Fug|-
Meyer Sensorimotor Assessment Scale (FMSAS) and the Motor Activity Log-28 (MAL) were used for shoulder functional
assessment. A Visual Analog Scale was used for shoulder pain assessment.
Results: Statistically significant improvements in the FMSAS (TpG p<0.001; NMES p=0.002; CG p<0.001) and MAL scores
(TpG p<0.001; NMES p<0.001; CG p<0.001) were found in within-group comparisons. Within-group comparisons showed a
significant decrease in shoulder pain intensity both at rest (TpG p=0.007 and NMES p=0.014) and with activity (TpG p<0.01
and NMES p=0.016), whereas no significant decrease was found in the CG either at rest or with activity pain (p=0.054 for both).
Between-group comparisons revealed a significant change (p=0.0026) in the FMSAS in favour of TpG (p<0.001). No difference
was found in the MAL in between-group comparisons (p>0.05).
Conclusion: In the conservative treatment of patients with hemiplegia, taping and NMES options could be used to increase
isolated motor activity on the affected shoulder; however, if function is desired, kinesio taping would be more effective.
Keywords: Hemiplegia; Shoulder; Athletic tape; Electric stimulation; Motor activity.
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emiplegia in the upper extremity and
Hespecially in the shoulder-arm complex

1s a common secondary impairment
caused as a result of a cerebrovascular event.!
Although most stroke survivors regain
independent ambulation, many fail to regain
functional use of their impaired upper
extremity.2 The lack of functional ability in the
shoulder girdle after stroke restricts the use and
causes asymmetric posture and contracture in
daily life, thus exacerbates functional
limitations of the wupper extremity. Also,
decreased motor function in the shoulder region
is related to pain and the risk of soft tissue
injury during both acute and chronic stages.?
Different muscle groups may be vulnerable to
overstretching, increased contraction, and
premature fatigue in the shoulder, which can
decrease the motor activity and inhibit the
functional use of the upper extremity. The
posterior part of the deltoid, the supraspinatus,
and the infraspinatus are the most important
muscles that stabilize the glenohumeral joint.4
Therefore, supporting these muscles after stroke
plays an important role for the rehabilitation of
the upper extremities.

Different tapes and taping techniques are
used to treat the hemiplegic shoulder.57
Kinesio® taping is a relatively new technique
used to treat hemiplegic shoulder pain.®
Kinesio® taping with other therapeutic
interventions may promote muscle function,
reduce pain, and 1improve proprioceptive
feedback to obtain a correct body alignment.?9
There are studies showing the effects of
Kinesio® taping on hemiplegic shoulder pain by
comparing with sham taping.819 Furthermore,
the effects of the neuromuscular electric
stimulation (NMES) and Kinesio® taping on
pain in patients with acute hemiplegic shoulder
pain were reported to be similar to those of
conservative treatments in a study performed by
Hochsprung et al.l! Still more evidence-based
research is needed to identify the best taping
methods for patients with a hemiplegic upper
extremity, who are likely to regain upper
extremity function.512

NMES is an approach that may be effective
to restore function in hemiplegic shoulder
pain.1314 Studies show that NMES application
improves upper extremity function in
hemiplegic shoulder pain!>16 and also has a
specific effect that enhances function.17.18 NMES
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has been cited to be one of the promising
methods of treatment for hemiplegic shoulder
pain! especially in acute and subacute
stages.19.20

The aim of this study was to compare the
effects of different conservative treatment
approaches, namely taping and NMES, on
shoulder function, motor activity level, and pain
in patients with hemiplegia. We hypothesized
that there would be differences between these
two conservative intervention methods used in
hemiplegic shoulder treatment in terms of the
measured parameters.

METHODS

The study design was a single-blind,
randomized, controlled trial with a 1-month
follow-up aiming to compare the effects of the
interventions on the affected side.

Subjects

Participants were recruited among the
patients admitted to the University Hospital.
Patients not using any medicine that may affect
the treatment protocol recruited in this study
satisfied the following inclusion criteria: (1)
history of hemiplegia within 1-3 months after
unilateral ischemic brain injury or intracerebral
hemorrhage without other neurological or
systematic deficits diagnosed; (2) a Brunnstrom
score less than 4 for upper extremity (3)
sufficient cognitive ability to follow the training
protocol as assessed by the Mini Mental State
Examination (MMSE>21); (4) ability to walk
independently to attend the treatment; (5) age
30-70 years, (6) medical and neurological
stability according to neurological examination
and medical history, and (7) moderate to severe
motor impairments in the upper extremity
according to the Fugl Meyer Sensorimotor
Assessment Scale (FMSAS) for upper extremity
(15 <FMSAS<45 with a maximal score of 60).2!

Patients were excluded if they (1) had
severe shoulder problems (rotator cuff injury,
shoulder surgery history or subluxation), (2) had
any contraindication to inhibit physiotherapy
applications, (3) existing shoulder degeneration
or pain prior to stroke or (4) had more than one
stroke.

The experimental protocol was approved
based on the ethical standards of the
Declaration of Helsinki. The study was
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approved by the local human research ethics
committee (Inonu University, #2016/38, Date:
24/02/2016). Participants were informed prior to
randomization and data collection, and their
consents were obtained.

Patient Allocation

All  patients received standardized
physiotherapy and rehabilitation applications
including Bobath’s neurophysiological approach
for 45 minutes, five days a week for 4 weeks. In
addition to the physiotherapy program, patients
were randomly assigned to the taping (TpQ),
NMES (NMES), or control groups (CG) (Figure
1). Concealed block randomization was used.
Type I error (a) was set at 0.05, and the power of
the test was 0.80 to statistically significantly
show a clinically important difference of 30 units
for the change in motor activity from baseline
following treatment assuming a variation of 20
points for this change. Considering this, the
calculated sample size showed that a sample
size of 20 patients in each group was appropriate
to test the hypothesis and obtain reliable
results.22

Assessment

Each patient was assessed on admission to
the rehabilitation department by a
physiotherapist. The assessments were
repeated at the end of the 1-month treatment for
follow-up results. The same physiotherapist
blinded to group allocation made all the
assessments. The interventions were performed
by another physiotherapist.

The FMSAS, the primary assessment tool,
is an impairment assessment tool that has been
shown to be reliable23 and valid.24 In the present
study, only the section of the FMSAS assessing
the upper extremity was used. This hemiplegia-
specific assessment tool is used to assess the
level of recovery in hemiplegic patients. The
higher score indicates better function.25 The
coordination-speed  parameter was  not
evaluated in the present study, and 7 sub-
parameters and 60 points were included in the
analyses. Assessments were performed by a
trained physiotherapist on a one-to-one basis
with each patient. The patients were assessed in
sitting position.

The second assessment tool was the Motor
Activity Log-28 (MAL), which is a clinical
questionnaire developed to evaluate the daily
use of the hemiparetic arm outside of the
treatment setting.26 The MAL assesses the

upper extremity movements in two sections. In
the first section, the use amount of the affected
upper extremity is assessed in performing 28
daily activities (use of cutlery, combing, etc.),
and in the second section, the quality of
movement, if an activity is performed, is
assessed.?6 In both sections, patients score
themselves in a range between 0 and 5 (0= Not
using the involved extremity, 5=the same
amount/quality of use of the affected extremity
compared to pre-stroke). The total score of each
section 1s summed up and divided by the
number of the questions to obtain the mean
score. MAL is reliable and valid in individuals
with subacute stroke.2’” The Turkish version of
the MAL, which was used in this study, was
shown to be valid and reliable in a hemiplegic
population.28

The intensity of shoulder pain on the
affected side was scored using a 100-mm visual
analog scale.? The patients rated the pain
intensity in their affected side as experienced
over the last 24 hours by marking on a 100-mm
horizontal line, in which 0 denotes no pain and
100 mm denotes the maximum pain felt by the
patient. The pain felt with activity and at rest
was recorded separately. Activity pain explains
the pain felt during any activity performed by
the affected shoulder. Rest pain explains the
intensity of pain felt all the time during the day.

Interventions

Taping Group (TpG)

Kinesio® tape was used in this group.
Facilitative techniques were used for both
muscles. A physiotherapist trained in the field
performed all taping sessions. The deltoid and
supraspinatus muscles were taped in this study
to align the shoulder in the correct position to
facilitate function and achieve a preferred body
alignment.3? As for the supraspinatus muscle, a
Y-strip tape was applied from the muscle origin
at the supraspinatus fossa of the scapula to its
insertion at the greater tuberosity of the
humerus while the muscle was in an
overstretched position. The front tail was
implemented in the extended arm position while
the back tail was implemented in internally
rotated position to achieve the tissue tension. A
tension of 15%-30% tension was applied to the
tape. As for the deltoid muscle, the anchor was
placed at the acromion and again a Y-strip tape
was used. The front tail was implemented in the
extended arm position, while the back tail was
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Assessed for eligibility (n=67)

Excluded (n=T7)

+ Not meeting inclusion criteria (n=6 )

Randomized (n=60)

y
NMES (n=20) inesio Taping Group (n=20) Caontral (n=20)
Analysed (n=20)
Analysed (n=20) Analysed (n=20)
+Excluded from analysis (n=0) +Excluded from analysis (n=0) s:Exluded:from analysis (n=0)

Figure 1. Flow chart diagram for patient selection and allocation.

Figure 2. Facilitation method was used as Kinesio taping Figure 3. Application of the NMES and electrode pad
method in the study. The same practitioner taped both deltoid placement locations.
and supraspinatus muscles.
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implemented in the horizontally adducted arm
position. Both tails ended at the deltoid tubercle
of the humerus. A tension of 15%-30% was
applied during application (Figure 2).

The patients were instructed to come back
to the clinic for re-application on day 4. On day
4 of the follow-up, the investigator inspected the
patients’ skin for any adverse effects due to
taping, re-taped using the same method as
before, and instructed the patients to keep the
tape on for an additional 4 days. This procedure
continued until the end of study. On the final
day, second measurements were carried out.

NMES Group (NMES)

Participants were treated with NMES with
a  portable, page-sized battery-powered
stimulation device, which delivered current-
regulated, charge-balanced, asymmetrical
biphasic pulses. The stimulator's frequency
(30-50 Hz) and duty cycle (10 sec on, 50 sec off)
were kept constant, and the ramp-up was set at
5 s. The stimulus intensity was adjusted to
provide a muscle contraction without exceeding
the pain threshold. Implementations were
carried out on the deltoid and supraspinatus
muscles.15 The placement locations of the probes
on muscles are shown in Figure 3. Patients
received the NMES treatment for 30 minutes
per day, five days a week for 4 weeks.

Control Group (CG)

All participants received rehabilitation
involving Bobath’s approach for 45 minutes a
day, five days a week for 4 weeks. TpG and
NMES groups received this protocol after their
initial treatments, namely, taping and NMES,
respectively. Bobath’s approach and other
exercise programs are used early after the onset
of the stroke to prevent immobility and soft
tissue contracture and to alter the muscle tone
to gain mobility. Through the exercise program
and the use of weight-bearing techniques, the
physiotherapist attempts to maintain and
improve trunk and shoulder alignment to allow
the functional use of the upper extremity.3! The
exercises applied in this study were selected and
adapted individually based on the need of each
patient. The physiotherapy program included
scapular mobilization, upper extremity weight
bearing, auto-inhibition techniques, latissimus
dorsi muscle stretching, bridging, and gait
training.

Statistical analysis

The Kolmogorov—Smirnov test was used to

assess the normality of distribution for the
variables tested (FMSAS, motor activity, and
shoulder pain at rest and with activity).
Continuous variables were expressed as
meantstandard  deviation (SD), median
(minimum-maximum values), and categorical
variables as number and percent. Shapiro—Wilk
test was used for testing normality. If
parametric test conditions were satisfied, One
Way Analysis of Variance (ANOVA) was used
for comparisons among groups. The post-hoc
Tukey test was used when the ANOVA yielded
a significant difference. If parametric test
conditions were not satisfied, the Kruskal—
Wallis Variance Analysis was used for
comparisons among groups. The post-hoc Mann
Whitney U-Test with Bonferroni Correction was
used when the Kruskal Wallis Variance
Analysis yielded a significant difference. For
paired samples comparisons, if parametric test
conditions were satisfied, the Paired Samples t
test was used, and if parametric test conditions
were not satisfied, the Wilcoxon Signed Rank
Test was used. The differences between
categorical variables were examined by Chi-
square analysis. Also, mean differences and
minimal detectable change examinations were
used for the changes in pre- and post-
measurements, and a p value less than 0.05 was
considered statistically significant. All analyses
were performed according to the intention-to-
treat principle.

RESULTS

Sixty patients were recruited into the
study. Demographics and descriptive
characteristics of the patients in each group at
baseline are shown in Table 1. In taping and
NMES groups, 19 of the patients were right-
handed while in the control group all patients
were right-handed. In the NMES group, 55% of
the patients’ affected side was dominant side.
This percentage was 75 in the taping group and
50 in the control group. The patient selection
flow diagram is provided in Figure 1, which
reports the numbers and timing of
randomization assignment, interventions, and
measurements for each group. All the data were
analyzed according to the patients’ initial
allocation. It was determined that
demographical characterization and medical
assessments of the three groups were similar at
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baseline.

Function

FMSAS values were calculated for all sub-
parameters separately. Within-group and
between-group comparison results are shown in
Table 2.

Statistical analyses showed that all
different conservative treatment approaches
lead to a significant improvement in all sub-
parameters of the FMSAS in post-treatment
values compared to pre-treatment values (TpG
p<0.001; NMES p<0.001; CG p<0.001 for total
score) (Table 2).

Between-group comparisons show a
significant difference in the total score of the
FMSAS (Kruskal-Wallis, p=0.026) and motion
without synergy (Kruskal-Wallis, p=0.004) in
favor of the TpG (Table 2).

Minimal clinical change results and mean
change results are presented in the same table
(Table 3). The total score of the FMSAS was
calculated as 12.5, 5.1, 6.8 for the TpG, NMES,
and CG, respectively. Minimal clinical
importance was found as 5.72, 6.08, and 5.82,
respectively (Table 3).

Motor Activity

A significant increase was found in both the
quality (TpG p<0.001; NMES p<0.001; CG
p<0.001) and the amount of use (TpG p<0.001;
NMES p<0.001; CG p<0.001) within groups
(Table 4). No significant differences were found
between groups in the follow up assessment
when the quality (p=0.380) and the amount of
use (p=0.667) were compared (Table 4).

Pain

Within-group comparisons showed a
significant decrease in pain intensity at rest and
with activity in both TpG and NMES groups,
whereas no significant difference was found in
pain scores in the CG (Table 4). Between-group
comparisons revealed no significant difference
in both activity (p=0.961) and rest pain
(p=0.869) (Table 4).

DISCUSSION

This single-blinded, randomized study
aimed to compare the effects of NMES and
supportive shoulder taping in subacute stage
hemiplegia patients. Improvements in the
FMSAS and MAL were observed post-treatment
in all groups. Furthermore, pain scores reduced
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by treatment in both NMES and TpG, but not in
CG. All approaches and techniques were safe
and no adverse effects were detected during the
study.

The shoulder is the least supported joint in
the body due to the surrounding joint capsule
and its connective tissues, tendons, labrum, and
surrounding muscles.3?2 The movements of the
upper extremity are impaired and performing
daily tasks becomes difficult after stroke.3? We
aimed to see the effects of stabilization on
function, motor activity, and pain by supporting
the surrounding tissue using either TpG or
NMES.

After the study, improvements were
observed in function in all three groups.
Minimal detectable change scores for function
was high in both TpG and NMES after 4 weeks
of treatment. This change is a apparently higher
minimal clinical change between 4.25 and 7.25
points!8, which could be interpreted as an
indication that the treatment modalities in the
present study were sufficient in improving
function.

In the present study, a significant decrease
in pain was found both at rest and with activity
in both taping and NMES groups, whereas no
significant decrease in pain was found neither at
rest nor with activity in the control group, which
was treated with the neurophysiological
approach only. These findings might be the
result of the facilitative effect of NMES and
taping approaches on active movements and
their mobilizing effects. Functional gains were
limited in patients with hemiplegia suffering
from high-intensity shoulder pain, and that
shoulder pain affected the upper extremity
functions.3¢ Lack of active movements and
spasticity are the most important causes of
shoulder pain.3® In this regard, active muscle
contraction caused by NMES treatment
increases the muscle activity, which is thought
to lead to a decrease in pain intensity. Studies
comparing pain intensity in shoulders with
spasticity showed that pain intensity increases
as the intensity of spasticity increases and the
intensity of shoulder pain was lower in patients
with stronger muscles.29

In similar studies 1n the literature,
significant improvements in pain as a result of
taping techniques have been reported.10.11
Conversely, Huang et al.8 found no significant
changes in both pain and ultrasonography
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Table 1. Patients’ demographic characteristics.
NMES Group (n=20)

Taping Group (n=20) Control Group (n=20)

X+SD X£SD X+SD p
Age 57.5+6.39 53.4+8.01 49.35+13.53 0.130 (KW)
Height (cm) 170.4+8.92 166.75+8.67 167.1+6.13 0.101 (F)
Weight (kg) 77.75+13.71 704+9.88 71.35+7.82 0.081 (KW)

n (%) n (%) n (%) n (%)
Gender (Female/Male) 8/12(60/40) 11/9 (55/45) 10/10 (50/50) 0.817 (X?)
Stroke side (right/left) 10/10 (50/50) 14/6 (70/30) 10/10 (50/50) 0.338 (X?)
Dominant side (right/left) 19/1(95/5) 19/1(95/5) 20/0(100/0) 0.437 (X2
Effected side (dominant/non-dominant) 11/9 (55/45) 15/5 (75/25) 10/10 (50/50) 0.233 (X2

NMES: Neuromuscular electric stimulation. X2: Chi Square Test. KW: Kruskal Wallis Variance Analysis Test. F: One Way ANOVA.

Table 2. Fugl-Meyer Sensorimotor Assessment Scale scores, within-group and between-group comparisons and distribution of
each stage.

NMES Group Taping Group Control Group
X+SD X+SD X+SD p
Flexor synergy baseline 4.2+3.78 3.25+3.74 4.05+4.5 0.730 (KW)
Flexor synergy post-treatment 5.95+3.89 8.35+3.1 6.55+3.98 0.117 (KW)
Within-group p 0.020 (2) <0.001 () 0.003* (2)
Extensor synergy baseline 2.1+1.86 1.85+1.87 2.15+2.43 0.940 (KW)
Extensor synergy post-treatment 3.65+2.08 4.3+1.45 3.6+2.04 0.548 (KW)
Within-group p 0.004* (2) <0.001 (2) 0.003* (2)
Motion with mixed synergy baseline 2.3+1.87 1.95+1.82 1.7+2.15 0.470 (KW)
Motion with mixed synergy post-treatment 3.3+1.59 4.15+1.23 3.25+2.1 0.135 (KW)
Within-group p 0.015* (2) <0.001 (t) <0.001 (2)
Motion without synergy baseline 2.25+1.62 1.65:1.98 1.8+£2.24 0.333 (KW)
Motion without synergy post-treatment 2.95+1.47 3.9+1.17 2.75+2.07 0.040* (KW)a
Within-group p 0.010* (2) <0.001 (t) 0.003* (2)
Total score baseline 11.85+8.92 10£9.37 10.4+11.58 0.724 (KW)
Total score post-treatment 16.95+7.78 22.5+6.14 17.25+9.89 0.026* (KW)b
Within-group p 0.002* (2) <0.001 (t) <0.001 (2)

*p<0.05. NMES: Neuromuscular electric stimulation. t: Paired Samples t Test. z: Wilcoxon Signed Rank Test.
KW: Kruskal Wallis Variance Analysis Test. F: One Way ANOVA Test. a: Difference between Taping-Control. b: Difference between NMES-Taping.

Table 3: Within-group change and minimally detectable clinal change in the Fugl-Meyer Sensorimotor Assessment Scale scores
for each treatment protocol.

Within-group change at follow up mean change (95% Cl) MDC (95% Level)
NMES Group Taping Group Control Group NMES-TpG  NMES-CG  TpG-CG

Reflex activity 0.10(0.10-0.30) 0.5(0.08-0.91) 0.40(0.01-0.78)

Flexor synergies 1.75(0.21-3.28) 5.1(3.8-6.3) 2.5(1.25-3.74) 4.19 3.95 3.89
Extensor synergies 1.55(0.60-2.49) 2.45(1.76-3.13) 1.45(0.71-2.18) 3.2 2.94 3
Motion with mixed synergy 1.0(0.27-1.72) 2.2 (1.56-2.83) 1.55(1.01-2.08) 3 2.85 2.51
Motion without synergy 0.7(0.12-1.27) 2.2 (1.62-2.87) 0.95(0.45-1.44) 2.63 2.73 2.42
Total score 5.1(2.08-8.1) 12.5(9.7-15.2) 6.8 (4.04-9.6) 6.08 5.72 5.82

NMES: Neuromuscular electric stimulation; TpG: Taping Group; CG: Control group; Cl: Confidence Interval; MDC: Minimal Detectable Change.

Journal of Exercise Therapy and Rehabilitation



Table 4. Distribution of motor activity and pain assessments.
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NMES Group (N=20)

Taping Group (N=20)

Control Group (N=20) Between Group

X+SD X+SD X+SD p
Motor activity
Quality baseline 29.9+31.22 27.5+23.98 28.78+30.08 0.967 (KW)
Quality post-treatment 60.18+35.63 66.65+29.67 52.73+36.64 0.439 (F)
Within-group p <0.001 (2) <0.001 (t) <0.001 (t)
Amount of use baseline 30.45+34.64 31.35+28.03 31.3+29.92 0.998 (KW)
Amount of use post-treatment 52.85+30.98 64.9+24.23 51.44+29.22 0262 (F)
Within-group p <0.001 (2) <0.001 (2) <0.001 (t)
Pain
Rest pain baseline 30+23.62 31+18.32 23.5+17.25 0.434 (KW)
Rest pain post-treatment 21.5+14.96 21.5+17.55 19.5+£15.04 0.869 (KW)
Within-group p 0.014* (2) 0.007* (2 0.054 (2)
Activity Pain baseline 41.5+24.98 46.5+25.6 33+22.27 0.200 (KW)
Activity Pain post-treatment 29.5+18.2 31.5+22.07 29+18.32 0.961 (KW)
Within-group p 0.016* (2) 0.01* (2) 0.054 (2)

*p<0.05. NMES: Neuromuscular electric stimulation. t: Paired Samples t Test. z: Wilcoxon Signed Rank Test.

KW: Kruskal Wallis Variance Analysis Test. F: One Way ANOVA Test.

findings following a one-month treatment and
they associated this outcome to the fact that
taping does not affect structural anomalies.8
The present study is different than the study
performed by Huang et al. because the present
study involved a higher number of participants
and NMES and Kinesio® taping were used in
the present study instead of sham taping. Pain
and changes in the muscle tone affect the
functionality of the upper extremities in the
range of 30%—60%, which also limits the
functionality of the patients and the
physiotherapy process, and consequently affects
the quality of life adversely.3! In two studies, it
has been reported that the cutaneous
stimulation by Kinesio® taping application
decreased pain and improved proprioceptive
sensation and muscle tone regulating
properties.36:37

NMES 1is reported to be efficient in
preventing the development of atrophy resulting
from not using the muscles in stroke cases.
NMES protects and increases the ranges of
active joint motion and stabilization of the
shoulder region by strengthening the muscles of
the upper extremities and decreasing
spasticity.38  Other  values related to
functionality improved post-treatment in all

groups. However, functional values of the
NMES group were better than those of the other
two groups. This finding was in agreement with
the results of other similar studies.?® Yet, this
study is important considering that it compared
three different methods commonly used in the
rehabilitation of the wupper extremity
hemiplegia.

In recent years, Kinesio® taping has been
used with other methods to treat neurological
diseases. Taping methods are used owing to
their effects on proprioception and
mechanoreceptors, and their muscle-
strengthening and  muscle-tone-regulating
properties.3© Although the mechanism of action
of the treatment is not entirely understood, it is
presumed that neurofacilitation positively
affects pain, spasticity, functional activities, and
walking pattern. It has been suggested that the
use of Kinesio® taping together with other
treatment methods could be beneficial.&10.12 Tt
was thought to be due to the applied elastic tape
and the reduction of pain without limiting the
movement.

Limitations

The present study reported 1-month follow-
up values belonging to patients with a history of
stroke within the previous 3 months and did not
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report any longitudinal data. Furthermore,
spontaneous improvements during the acute
phase of the stroke were not considered during
the interpretation of the results.

Conclusion

This study shows that Kinesio® taping can
be used as an adjunct to neurophysiological
therapy during a rehabilitation program to
enhance functional recovery by reducing pain,
improving alignment, stimulating or inhibiting
muscle  function, and improving the
proprioceptive function of the joint structure. All
treatment options, which can be safely used in
hemiplegia patients with upper limb
dysfunction, have a positive effect on pain,
function, and motor ability. These results show
that, in the treatment of symptomatic shoulders
in hemiplegic patients, both options can be used
to improve isolated motor activity; however, if
function is specifically targeted, kinesio taping
would be a better option.
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Diz osteoartritli hastalarda quadriceps femoris kasina
uygulanan iki farkli elektroterapi akiminin
etkilerinin kargilastinimasi

Nilay SAHAN1, Nezire KOSE?, Yavuz YAKUTS, Songiil ATASAVUN UYSAL2

Amag: Diz osteoartritli (OA) bireylerde quadriceps femoris kasina uygulanan Rus akimi ile Yiiksek Voltaj Kesikli Galvanik
stimiilasyonun (YVKGS) kas kuwveti, fonksiyonel durum ve yasam kalitesi iizerine etkilerini kargilagtirmaktir.

Yontem: Bilateral diz OA tanili 26 hasta calismaya dahil edildi ve 2 gruba aynldi. Her iki gruba da 3 hafta boyunca haftada 5
giin 15 seans, hotpack, ultrason (US) ve egzersiz tedavisine ek olarak M. Quadriceps femoris kasina 1. grupta Rus akimi, 2.
grupta ise YVKGS uygulandi. Tedavi dncesi ve sonrasinda OA ile iligkili 6ziirliilik Western Ontario and McMaster Universitesi
Osteoartrit indeksi (WOMAC) ile, fonksiyonel mobilite Zamanli Kalk-Yiirii Testi (ZKYT) ile, yasam kalitesi Kisa Form 36 (KF-36)
anketi ile ve quadriceps femoris izokinetik kas kuwveti 90°/sn, 120°/sn, 180°/sn acisal hizlarda izokinetik sistem ile
degerlendirildi.

Bulgular: Her iki grupta WOMAC agn, fonksiyon, toplam ve ZKYT puanlarinda, ayrica 2. grupta WOMAC eklem tutuklulugunda
anlaml iyilesme saptandi (p<0,05). KF-36’da 1. grupta fiziksel rol, mental saglik ve viicut agrisinda, 2. grupta ise; emosyonel
rol kisithliklan ve vitalite béliimlerinde anlamli iyilesme gériildii (p<0,05). izokinetik degerlendirmede ise; sadece 1. grupta sol
dizde zirve tork degerindeki artis istatistiksel anlamlilik gosterdi (p<0,05).

Sonug: Diz OA tedavisinde uygulanan her iki elektrik stimiilasyonu uygulamasinin da bireylerde fonksiyon, mobilite ve yasam
kalitesini arttirmada etkili oldugu gésterilmistir. Ancak Rus akiminin kas kuvvetini arttirmada daha etkili oldugu gériilmustiir.
Bu konuda daha uzun siireli aragtirmalara ihtiyag vardir.

Anahtar Kelimeler: Diz osteoartriti, Elektrik stimiilasyonu, Yasam kalitesi, Fonksiyonel performans.

Comparison of the effects of two different electrotherapy currents application

on quadriceps femoris muscle in patients with knee osteoarthritis
Purpose: To compare the effects of Russian current and High Voltage Pulsed Galvanic Stimulation (HVPGS) application on
quadriceps femoris muscle on muscle strength, functional status and quality of life in patients with knee osteoarthritis (OA).
Methods: Twenty-six patients with bilateral knee OA were divided into 2 groups. For three weeks, five days, fifteen seasons hot
pack, ultrasound (US) and exercise therapy were applied to both groups, in addition to Russian current for 1. group and HVPGS
for 2. group r on the M. Quadriceps femoris muscle. OA-related disability with the Wester Ontario and McMaster University
Osteoarthritis Index (WOMAC), functional mobility with the Time Up and Go (TUG) test, quality of life with the Short- Form of 36
(SF-36) and isokinetic muscle strength measurements with isokinetic system at angular velocities of 90°/sec, 120°/sec,
180°/sec were assessed before and after treatment in all individuals.
Results: In both groups, significant improvement at WOMAC pain, function, total and TUG evaluations, also in group 2, at
WOMAC joint stiffness, was found (p<0.05). In SF-36; significant improvement in group 1, at physical role, mental health and
body pain, in group 2; at emotional role limitations and vitality was showed (p<0.05). After isokinetic evaluation, only in group
1, in left knee peak torque value statistically increased (p<0.05).
Conclusion: Both electrical stimulation in the treatment of knee OA are shown to be effective in improving function, mobility
and quality of life in individuals with OA. However, the Russian current is seen more effective in increasing muscle strength.
Further studies are needed in this area.
Keywords: Knee osteoarthritis, Electrical stimulation, Quality of life, Functional performance.
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steoartrit (oA, baglca eklem
O kikirdagindaki dejenerasyon ile baglayip
daha sonra kemik, yumusak doku ve
sinovial siviy1 etkileyen ve yavasg gelisen bir
eklem hastaligidir. Bu durumlar ilerleyen yagla
beraber gorilmekle birlikte, el veya viicut
agirhgim tasiyan diz eklemi gibi eklemlerde
daha sik karsilagilmaktadir.! Diz OA’1 agr,
6dem, eklem hareket agiklign azalmas1 ve
instabilite semptomlar: ile iligkilidir.2
Sinovyuma sizan inflamatuar hiicreler asir
sinovial siv1 salgilayarak eklemde 6deme neden
olurlar. Spinal refleks aracilign ile eklem
kapstlinde meydana gelen bu 6dem diz ¢evresi
kaslar1i  inhibe eder. Kisinin eklemini
kullanmaktan ka¢ginmasi da bu sorunlara
eklenince kaslarda kuvvet kaybi ve atrofiyle
sonuglanir.? Fonksiyonellikteki limitasyonlarin
artmasiyla beraber de “agri-zayiflik-agr1” kisir
donglisi olusur.4
Diz OA’s1 olan hastalarda Quadriseps
Femoris kasi gligstizligii ¢ok yaygindir ve
hastaligin  ilerlemesiyle  fonksiyonellikteki
kayiplarin olusmasina neden olmaktadir. Bu
kayiplar agrinin sonucu olabilir ya da baz
goriglere gore; Quadriseps Femoris kasi
zayifligt da diz OA'nin gelismesine onculik
edebilir ya da diz OA’s1 i¢in bir risk faktori
olarak gorulebilir. Quadriseps Femoris kasi
zayifliginin diz OA’sina neden olusunu, yuriyus

sirasinda Quadriseps Femoris kasindaki
eksentrik kontraksiyon sonucu sok
absorbsiyonunun gerceklesememesine

dayandirmaktadirlar. Boylece diz eklemine
buyuk bir yik binmekte ve diz bu yuka
azaltamamaktadir. Bu da inaktiviteye ve OA
gelismesine neden olabilmekte ve Kkigilerin
fonksiyonel durumlar1 ve yagsam kalitelerine
olumsuz yonde etkilemektedir.56 Bu nedenle
birgok rehabilitasyon programlarinda oéncelikli
hedef Quadriseps Femoris kasinin
kuvvetlendirilmesi olmaktadir.”

OA’da literatirde kas kuvvetlendirme
yontemleri olarak izokinetik, konsantrik,
eksentrik kuvvetlendirme egzersizleri, elektrik
stimllasyonu ya da egzersizle birlikte elektrik
stimllasyonunun kullanildigi, bununla birlikte
yuriyls, yoga ve Tai Chi gibi yontemlerin de

uygulandig gorilmistir.s9 Elektrik
stimiilasyonu, klinikte rehabilitasyon
programlarinda fizyoterapistler tarafindan
siklikla  kullanilan  kas  kuvvetlendirme

yontemlerinden biridir. En ¢ok kullanilan ¢egidi
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faradik, Rus ve yuksek voltaj galvanik
akimlardir.’® Rus akimi frekans1 2500 Hz olan
burst modilasyonlu alternatif akimdir. Rus
akiminin, kaslarda tekrarli eksternal yliklenme
meydana getirerek giicli kas kontraksiyonu
meydana getirmesi en Onemli Ozelligidir.
Yiiksek voltaj kesikli galvanik akim ise, sabit
stireli, ¢ift tepeli monofazik kesikli dalga akimi
olarak tanimlanir.!? Yiksek voltaj galvanik
akimin avantaji, ¢ok kisa olan atim siiresinden
dolay1 A delta ve C duyu liflerini uyarma
sansinin azalmasi ve boylece hasta konforunun
yiksek akim giddetine karsi artmasidir.!0
Litaretiirde kas kuvvetlendirilmesi icin farkl
frekans ve atim stiresi gibi farkli 6zelliklere
sahip akimlarin karsilagtirildigi ¢aligmalar
olmasina kargin bu akimlarin diz OAl1
hastalarin  fonksiyonel durum ve yasam
kalitesine olan etkisini inceleyen c¢aligsmalar
azdir.l? Bu nedenle, diz OA tanis1 almig
hastalarda  Quadriseps  Femoris kasina
uygulanan ve Kkliniklerde kas kuvvetlendirme
yontemi olarak ¢ok tercih edilen fakat farkl
frekans ve atim sturesi gibi farklh o6zelliklere
sahip olan yiksek voltaj kesikli galvanik
stimiilasyon ~ (YVKGS) ile Rus akim
uygulamalarinin  kas kuvveti, fonksiyonel
durum ve yasam kalitesi t{izerine olan
etkinligini kargilagtirmak amaciyla, bu ¢alisma
planlanda.

YONTEM

Hacettepe Universitesi Tip Fakiiltesi Tibbi,
Cerrahi ve Ila¢ Arastirmalar: Etik Kurulu'nun
02/09/2010 tarihli ve LUT 10/58-29 karar
numaral 1zni alinarak arastirmaya
baglanmigtir.

Katilimcilar

Caligmaya, Hacettepe Universitesi Fiziksel
Tip ve Rehabilitasyon Anabilim Dalina
bagvuran ve Kellgren & Lawrence siniflandirma
kriterleri  dogrultusunda uzman  hekim
tarafindan bilateral etkilenimli Evre 2 OA tanisi
konmusg gonilliler alindi.

Aragtirmaya 40-65 yaslar1 arasinda, en az
3 aydir devam eden diz agris1 ve giinlik yasam
aktivitelerinde zorlanma sikayeti olan, 26 kadin
birey katildi. Sekonder OA tanis1 konanlar, son
6 ay icinde ciddi diz travmasi gecgirenler, diz
eklemine yonelik cerrahi operasyon gegirenler,
son 1 yil i¢ginde dizine artroskopi uygulananlar,
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alt ekstremite noérolojik defisiti olanlar, eslik
eden norolojik hastaligr bulunanlar, agr1 kesici
kullananlar ve son 12 ayda fizik tedavi

programina  katilanlar  c¢alismaya  dahil
edilmedi.
Bireyler rastgele oOrneklem yontemi

(torbadan kura cekme) ile 13 kisilik 2 gruba
ayrildi. Her iki gruptaki bireyler tedavi éncesi
ve tedavinin sonlandig 3. haftada olmak tuzere,
toplam 2 kere degerlendirildiler.

Degerlendirmeler

Tedavi o6ncesi bireylerin demografik
bilgileri alindi. OA ile ilgili 6ztirlulik derecesini
belirlemek icin Western Ontorio and McMaster
Universities Osteoarthritis Index (WOMACQ),
fonksiyonel mobiliteyi degerlendirmek amaciyla
Zamanlh Kalk Yiiri Testi (ZKYT), alt ekstremite
Quadriseps ve Hamstring kaslarinin maksimal
kas kuvvetini belirlemek amaciyla 90°/sn,
120°/sn, 180°/sn agisal hizlarinda izokinetik kas
kuvveti testi ve yasam kalitesini
degerlendirmek icin Kisa Form 36 (Short Form
Health Survey-36) (KF-36) kullanild.

Osteoartrit ile ilgili 6zturlilik

OA ile iligkili 6zurlilugi belirlemek i¢in
kullanilan WOMAC, agr1 (5 soru), tutukluk (2
soru), giinliikk fiziksel faaliyetleri yaparken
yasanan zorluklar (17 soru) olmak iizere 3 alt
skaladan ve toplam 24 sorudan olugsmaktadir.
WOMAC'nin Tiirkce versiyonu Likert (LK) tipi
skala ile degerlendirilmektedir. LK skalada her
soruya cevap vermek icin 5 alternatif vardir.
Bunlar; 0 = yok, 1 = hafif, 2 = orta siddetli, 3 =
siddetli, 4 = cok siddetli seklindedir. LK skalada
en yuksek puan agri i¢in 20, tutukluk i¢in 8 ve
gunliik faaliyetleri yaparken yasanan zorluklar
icin 68 puandir. En yluksek puan daha kétia ya
da daha fazla semptomu ve en ust diizeyde
fiziksel sinirlilig géstermektedir.13

Fonksiyonel mobilite degerlendirmesi

Fonksiyonel mobiliteyi degerlendirmek
amaciyla ZKYT kullanildi. Bu test, bireylerin
transfer ve yirime esnasindaki dengelerini
koruyabilme kabiliyetlerini arastirmaktadar.
Testte, bireylerden standart kol destegi olan
sandalyede ayaklar1 yerle temas halinde
otururlarken kalkmalari, ti¢ metre yturimeleri,
¢ metre sonundaki isaretli yerden geri
donmeleri, tekrar sandalyeye dogru ytirumeleri
ve sandalyeye oturmalari istenir. Bireylerin
performanslari i¢in gecen siire saniye olarak
kaydedilir. Test 3 defa tekrarlanip ortalamasi
alinir.14

Yasam kalitesi degerlendirmesi

Bireylerin yagsam kaliteleri KF-36 formu ile
degerlendirilmigtir. Form 36 maddeden
olusmaktadir ve bunlar 8 boyutun 6lgimiini
saglamaktadirlar: Fiziksel rol, sosyal rol,
fiziksel rol kisitlihklari, emosyonel rol
kisitliliklari, mental saghk, vitalite, viicut agrisi
ve saghgin genel algilanmasi. Alt Olgekler
saghigi 0 ile 100 arasinda degerlendirmektedir
ve 0 kot saghik durumunu gésterirken, 100 iyi
saghk durumuna isaret etmektedir. Olcegin
toplam puaninin hesaplanmasi1 s6z konusu
degildir.15

Kas kuvveti degerlendirmesi

Alt ekstremite Quadriceps ve Hamstring
kaslarinin maksimal kas kuvvetlerini
belirlemek amaciyla 90°/sn, 120°/sn, 180°/sn
agisal hizlarinda 5 tekrarli Biodex System 3
(System 3 PRO, Biodex Medical Systems, New
York, USA) cihaz kullanilarak izokinetik kas
kuvveti testi yapildi. Test sonrasinda en yiiksek
zirve tork!® (newton-metre) parametresi
kaydedildi. Bireyler dinamometrenin arkaligina
kalcalar1 90 derecelik a¢i olusturacak sekilde
oturtularak uyluktan bir kemer ile sabitlendi.
Govde 1se kuvvet yayilimi olmamasi1 amaciyla
dinamometrenin arkaligina bir kemer ile
sabitlendi. Aletin dinamometre kolu dizde
lateral kondile gelecek gekilde ayarlanip,
dinamometrenin  kaldira¢g kolunun distal
ucundaki kayis da malleollerin tiizerinden
bireylerin alt bacagina baglanarak o&lgtimler
yapildi.

Tedavi programi

Calismada bireyler 2 tedavi grubuna
ayrildiktan sonra birinci gruba 3 hafta boyunca
haftada 5 giin toplam 15 seans olacak sekilde
her iki dize hotpack, ultrason (US), egzersiz
tedavisine ek olarak Quadriseps Femoris kasina
Rus akimi ile elektrik stimiilasyonu, ikinci
gruba 3 hafta boyunca haftada 5 giin toplam 15
seans olacak sekilde yine her iki dize hotpack,
US, egzersiz tedavisine ek olarak Quadriseps
Femoris kasina YVKGS uygulandi. Her iki
grupta da elektrik stimilasyonu uygulamalari
“10 sn akim-50 sn dinlenme periyodu” olacak
sekilde Rus teknigi olarak 10 dakika akimin
uygulanmasi seklinde gerceklegtirildi.1?

Her iki gruptaki bireylerin tedavileri
bireyler uzun oturus pozisyonunda sirtlari
yastik ile desteklenmis ve dizlerinin altina
yaklagik 10 cm g¢apinda carsaf rulo konularak
yapildi. Once her iki dize 20 dakika siire ile
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hotpack yuzeyel sicaklik uygulamasi ardindan
US tedavisi, ENRAF Nonius Sonopuls 490
(Sonopuls 490, Enraf-Nonius B.V., The
Netherlands) cihaz ile diz eklemine 1 MHz, 1.5
w/cm? dozunda 5 cm ¢apinda baghk
kullanilarak, tam temas teknigi ile devamli, her
seansta her bir dize 5er dakika olacak sekilde
uygulandi.4 Uygulama US bagliginin, her iki diz
eklem mesafesine mediolateral yonde ve kiigiik
sirkiller tarzda hareket ettirilmesi ile yapildi.
Daha sonra her seans sonunda tium bireylere
terminal izometrik egzersizleri verildi. Diz
terminal izometrik egzersizinde; hastadan ayak
bileklerine baglanan 1 kg 1ile diz atlarina
yaklagik 10 cm c¢apinda koyduklari ruloya
dizlerini bastirarak ayak bileklerini
kaldirmalarini ve dizlerini tam ekstansiyona
getirmeleri ve burada 5’e kadar saydiktan sonra
dizlerini gevsetmeleri istendi. Diz terminal
izometrik egzersizi tedaviyi takiben 1 set
fizyoterapist gozetiminde ve 2 set de ev
programi seklinde olmak tzere toplamda 3 set
10 tekrarh olarak yapildi.

Birinci gruptaki bireylere yukaridaki
tedaviye ek olarak ayni pozisyonda giinde bir
kez 2500 Hz frekansinda, burst frekansi: da
sn’de 50 olan siniizoidal dalga formunda akim
veren cihaz ile (Electronica Pagani, Italy) 10
dakika stireyle Rus akimi uygulandi.!s

Ikinci gruptaki bireylere de temel tedaviye
ilave olarak, ayni1 pozisyonda elektrik
stimllasyonu her atimi bir ¢ift monofazik sivri
dalga formu igerecek ve atim frekansi1 100 Hz
olacak gekilde YVKGS uygulandi. Yiksek voltaj
uygulamasinda Enraf Nonius Sonopuls 492
(Enraf-Nonius B.V., Vacotron S, The
Netherlands) aleti kullanildi.1?

Her iki grupta da elektrik stimiilasyonu
Rus teknigine gore yani her bir dize 10’ar dakika
siresince, “10 sn kasilma-50 sn gevseme”
seklinde diizenlendi.'” Her iki grupta da elektrik
stimiilasyonu i¢in kullanilan elektrotlar karbon
silikon olup 5,07x7,3 cm boyutlarinda, stinger
pedler ise 8x9,7 cm boyutlarinda secildi. Distal
elektrot, uyluk 6n yuziinde patellanin Ustiine;
proksimal elektrot ise distal elektrotun tstiine
yerlestirildi. Akim giddeti bireyde maksimum
kontraksiyon olusturacak ve bireyin tolere
edebilecegi doza gore her birey i¢in farkli olarak
ayarlandi ve hastalardan akim geldiginde
dizleri altina konulan carsaf ruloya dizleri ile
bastirarak dizlerini tam ekstansiyona getirip
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istemli 1zometrik kasilma yaparak akima
katilmalar istendi.

Istatistiksel analiz

Istatistiksel analiz i¢in “Statistical Package
for Social Science (SPSS) 21.0 for Windows”
programi kullanilda. Veriler aritmetik
ortalama+standart sapma (X+SS) seklinde ifade
edildi. Istatistiksel analizlerde p degeri 0,05
olarak secildi. Grup i¢i tekrarli o&lgim
degerlendirmesi Wilcoxon Rank Testi
kullanilarak yapildi. Ayrica gruplar arasindaki
Ol¢lim parametrelerinin tedavi 6ncesi ve sonrasi
farklarm  Mann  Whitney U Testi ile
degerlendirildi.

BULGULAR

Calismaya diz OA tanisi alan 26 kadin
birey katilmigtir. Rus grubundaki bireylerin yas
ortalamalarn  52,69+6,17 yil ve YVKGS
grubundaki  bireylerin yas ortalamalar
53,23+4,71 yil olup, demografik 6zellikler
acisindan iki grubun birbirine benzer 6zellikte
oldugu goriildii (p>0,05) (Tablo 1).

OA’ya bagh ozurlulik acisindan gruplar
incelendiginde, Rus ve YVKGS gruplarimin
tedavi oOncesi ve tedavi sonrasi degerlerinin
benzer oldugu, gruplarin kendi i¢indeki iyilegsme
farklarina bakildiginda ise; YVKGS grubunda
WOMAC'nin tiim bélimlerinde, Rus grubunda
ise eklem tutuklulugu hari¢c WOMAC’nin diger
tim bolumlerinde anlaml 1iyilesme oldugu
belirlendi. (p<0,05) (Tablo 2).

ZKYTye gore de gruplarda tedavi 6ncesi
degerler benzerken tedavi sonras1 degerlerde
gruplar arasinda istatistiksel olarak fark
bulundu (p<0,05). ZKYT degerlerine gore
gruplarin tedavi oOncesi ve tedavi sonrasi
degerleri arasindaki farka bakildiginda ise her
iki grupta da iyilesmenin anlamli oldugu
goriildii (p<0,05) (Tablo 2).

Bireylerin KF-36 yasam kalitesi
degerlendirmesinde Rus grubundaki bireyler ile
YVKGS grubundaki bireylerde, tedavi 6ncesi ve
tedavi sonras1 degerlerde anlamli farklilik
yalnmizca enerji ve sosyal fonksiyon seviyeleri
arasinda bulundu (p<0,05) ve gruplarin kendi
i¢ginde tedavi oncesi ve tedavi sonrasi degerleri
kargilagtirnlldiginda ise; Rus  grubundaki
bireylerde fiziksel rol, mental saglik ve viicut
agris1  degerlerinde, YVKGS grubundaki
bireylerde ise emosyonel rol kisithliklar1 ve
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vitalite seviyelerinde tedavi sonras1 degerlerde
tedavi oncesi degerlerine gére anlamli fark
oldugu saptandi (p<0,05). Ayrica KF-36'min
sosyal rol, fiziksel rol kisithliklari, vitalite ve
genel saglhik alt parametreleri degerlerinin
tedavi oOncesi ve tedavi sonrasi1 grup igi
kargilagtirilmalarinda her 1iki grupta da
iyilesme oldugu gézlendi, ancak bu iyilesmenin
istatistiksel olarak anlamhlik goéstermedigi
goriildi (p>0,05) (Tablo 2).

Gruplarin tedavi oOncesi izokinetik kas
kuvvetlerinde  ise; genel olarak  kas
kuvvetlerinin Rus grubunda daha yuksek
oldugu belirlendi. Ancak bu farklhilik yalnizca
sag tarafta istatistiksel olarak anlamlilik
gosterdi  (p<0,05). Tedavi sonrast kas
kuvvetlerine bakildiginda ise; her iki grupta da
tedavi  sonras1 izokinetik kas kuvveti
degerlerinde, her iki dizde de anlaml fark
oldugu (p<0,05) ve Rus grubunun kas
kuvvetlerinin daha fazla oldugu belirlendi.
Gruplarin kendi iclerinde tedavi oOncesi ve
sonrasl 1zokinetik kas kuvvetleri
kargilagtirilmasinda da Rus grubundaki
bireylerde izokinetik kas kuvveti degerlerinde
tedavi oOncesi ve sonrasinda anlamh fark
bulundu (p<0,05), Buna gore, Rus grubundaki
bireylerde sol diz 90%s, 120%s ve 180°s acisal
hizlardaki ekstansiyon zirve tork degerlerinde
ve sol diz 90°s ve 120°s agisal hizlarda fleksiyon
zirve tork degerlerinde istatistiksel olarak
anlaml artis oldugu saptandi (p<0,05). YVKGS
grubunda 1ise genel olarak butin agisal
hizlardaki zirve tork degerlerinde artis oldugu,
ancak bu artisin istatiksel olarak anlamlh
olmadig belirlendi (p>0,05) (Tablo 3).

TARTISMA

Calismamizin amaci1 diz OA tanisi olan
hastalarda tedavi amacli olarak Quadriseps
Femoris kasina uygulanan iki  farkh
elektroterapi akiminin kas kuvveti, yasam
kalitesi ve fonksiyonel duruma etkisini
kargilagtirmakti. Genel olarak ¢alismamizin
sonucunda her iki akimin da iyilesme uzerine
olumlu etkileri oldugu goérilmekle beraber Rus
akiminin kas kuvveti tizerinde YVKGS’na gore
daha etkili olmasi en oOnemli bulgumuz
olmustur.

Calismaya katilan bireylerin demografik
ozellikler acisindan kargilagtirildiginda
birbirine benzer olduklari gériilmekle beraber,

her iki grubunda vicut kiitle indeks
ortalamalarina gore obez olduklar:
belirlenmigtir.

OA tedavisinde; risk faktorlerin

belirlenmesi ve 6nlenmesi, hastanin egitimi,
istirahat, eklemi koruma yontemleri, kilo
kontrolii, cevresel diizenlemeler, fizik tedavi
yontemleri, elektroterapi uygulamalari, PRP
uygulamalar, intraartikiler tedaviler,
farmakolojik ve cerrahi tedaviler
uygulanmaktadir.20

Bizim ¢alismamiz da diz OA tanisi almig
hasta grubunda klasik fizik tedavi
uygulamalarina ek olarak uygulanan farkl
noéromuskiiler elektrik stimulasyon
uygulamalarinin iyilesme tuzerine etkilerini
incelemek amaciyla tedavi protokoline farkl iki
noéromuskiiler elektrik stimulasyonunun
eklenmesi olarak planlanmistir. OA’de en
o6nemli belirti eklem agrisidir. Agri, baslangigta
hareketle artarken, sonralari istirahatte de
yagsanabilmektedir.2! Literatiirdeki

Tablo 1. Bireylerin fiziksel 6zellikleri ve gruplar arasinda karsilastirma.

Rus grubu YVKGS grubu
XSS XSS
Yas (yil) 52,7+6,2 53,2+4,7 *
Boy uzunlugu (m) 1,58+0,08 1,57+0,07 *
Viicut agirhg (kg) 75,7+14,1 84,6+13,9 *
Viicut kiitle indeksi (kg/m?2) 30,4+4,7 34,7+6,7 *

*p>0,05. YVKGS: Yiiksek Voltaj Kesikli Galvanik Stimiilasyon.
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Tablo 2. Gruplanin WOMAC, Zamanli Kalk Yiirii Testi ve Kisa Form-36 degerlendirme sonugclarinin kargilastirimasi.

Rus Grubu YVKGS Grubu
Tedavi 6ncesi Tedavi sonrasi Tedavi 6ncesi  Tedavi sonrasi
X+SD X+SD a X+SD X+SD a b ¢
WOMAC
Agn 9,85+2,58 5,38+3,23 ** 9,69+4,35 7,31+2,75 ** ¥ ox
Tutukluluk 3,62+1,56 2,62+1,94 * 3,69+1,93 2,54+1,66 ** ¥ ox
Fonksiyon 36,77+9,07 23,85+14,05 ** 38,23+13,36 30,15+13,32 ** * ok
Toplam 50,38+11,92 31,85+18,73 ** 51,46+18,46 40+16,67 ** ¥k
Zamanli Kalk Yiirii Testi 9,42+1,72 7,33+0,94 ** 9,35+1,19 8,45+1,29 ** ook
Kisa Form-36
Fiziksel rol 40,38+17,97 55+19,36 *E 33,46+£17,49 40,38+14,21 * *oox
Sosyal rol 61,54+13,94 72,5+14,36 * 36,54+12,97 45,19+16,57 * Kk Ex
Fiziksel rol kisitliliklan 7,69+12,01 25+30,62 * 1,9246,93 19,23+34,09 * ook
Emosyonel rol kisitliliklari 28,31+35,73 43,58+34,39 * 17,95+37,55 45,52+35,14 kR ok
Mental saglik 59,95+15,05 71,38+14,59 ** 65,85+16,46 71,38+14,95 * ¥k
Vitalite 59+17,81 64,62+17,26 * 31,15+16,60 47,69+16,41 A
Viicut agnisi 28,23+11,93 57,92+20,86 *E 30,46+20,79 41,54+19,75 * *
Genel saglik 52,15+17,04 58,08+22,43 * 44,15+15,66 45,08+15,05 * ¥ x

*p>0,05. **p<0,05. a: Gruplarda tedavi dncesi-sonrasi karsilastirmasi. b: Rus Grubu-YVKGS Grubu tedavi dncesi kargilastirmasi. ¢: Rus Grubu-YVKGS Grubu
tedavi sonrasi karsilastirmasi. YVKGS: Yiiksek Voltaj Kesikli Galvanik Stimiilasyon. WOMAC: Western Ontorio and McMaster Universities Osteoarthritis Index.

Tablo 3. Gruplanin zirve tork izokinetik kas kuvveti (Nm) degerlerinin karsilastirmasi.

Rus Grubu YVKGS Grubu
Tedavi 6ncesi Tedavi sonrasi Tedavi 6ncesi  Tedavi sonrasi

X+SD X+SD a X+SD X+SD a b ¢
Sol Diz 90°/s ekstansiyon 73,09+30,80 95,46+29,78 *E 57,84+31,18 57,58+20,55 * * k%
Sol Diz 120°/s ekstansiyon 67,05+28,32 83,34425,18 ** 51,40+31,70 54,57+19,09 * ook
Sol Diz 180°/s ekstansiyon 51,48+24,86 64,25+18,45 ** 40,03+23,92 39,62+12,55 * ook
Sol Diz 90°/s fleksiyon 45,37+19,47 61,48+8,46 *k 36,69+16,43 40,60+13,94 * ook
Sol Diz 120°/s fleksiyon 45,95+18,61 57,98+8,38 ** 34,89+16,57 38,53+11,39 * * k%
Sol Diz 180°/s fleksiyon 40,00+£18,25 47,45+9,11 * 33,27+15,24 34,29+9,59 * * o kX
Sag Diz 90°/s ekstansiyon 84,55+34,29 91,84+21,52 * 53,55+32,48 58,22+16,77 * ko Rk
Sag Diz 120°/s ekstansiyon 72,06+28,61 81,50+18,60 * 43,83+29,45 56,94+13,94 * *E kX
Sag Diz 180°/s ekstansiyon 53,55+23,42 63,33+15,16 * 34,38+22,98 37,78+13,74 * *E kX
Sag Diz 90°/s fleksiyon 53,64+22,27 58,05+13,55 * 35,32+13,75 39,72+10,57 * *E kX
Sag Diz 120¢/s fleksiyon 51,28+20,73 55,71+10,22 * 32,57+13,67 41,12+9,38 * Kk Ex
Sag Diz 180¢/s fleksiyon 43,89+19,18 50,69+11,87 * 29,93+11,74 36,05+10,15 * ko Ex

*p>0,05. **p<0,05. a: Gruplarda tedavi 6ncesi-sonrasi karsilastirmasi. b: Rus Grubu-YVKGS Grubu tedavi dncesi karsilastirmasi. c: Rus Grubu-YVKGS Grubu
tedavi sonrasi karsilastirmasi. YVKGS: Yiiksek Voltaj Kesikli Galvanik Stimiilasyon.

Journal of Exercise Therapy and Rehabilitation



Sahan et al

noromuskiiler elektrik stimiilasyonu ile ilgili
kanmitlar her ne kadar tam olarak
arastirilmadigi  soylense de noromuskiiler
elektrik stimiilasyonunun diz OA’li hastalarda
agriy1 azalttigi ve Quadriseps Femoris kasinin
kas kuvvetini de arttirdig1 da séylenmektedir.!2
Devrimsel vd. diz OA tamili 60 hasta ile
yaptiklar1 ¢aligmalarinda bireyleri iki gruba
ayirmiglar ve bir gruba bizim ¢alisgmamizdaki
desene benzer sekilde, haftada 5 giin toplamda
15 seans olacak sekilde hotpack, US, egzersiz ve
analjezik uygulamalari, diger gruba ise yine
haftada 5 gin 15 seans hotpack, egzersiz,
analjezik ve 50 Hz frekansinda 10 sn akim 30 sn
dinlenme stresinde 20 dakika boyunca vastus
lateralis ve quadriseps femoris kaslarina
néromuskiiler elektrik stimiilasyonu
uygulamasi yapmiglardir. Kisa stireli
néromuskiiler elektrik stimulasyonun etkilerini
inceledikleri bu c¢aligmalarinda agr1 ve
fonksiyonelligi gérsel agr1 skalasi, WOMAC ve
15 metre ylrtime testi ile degerlendirmiglerdir.
Tedavi sonrast her 1iki grupta tim
parametrelerde anlamli iyilesme oldugunu
ancak US grubunda agri ve WOMACIn alt
parametrelerinde, noromuskiiler elektrik
stimulasyonu grubunda ise kas mimarisi
alaninda daha fazla anlaml iyilesme oldugunu
gormislerdir. Agriyi WOMAC ve KF36'min
parametreleriyle degerlendirdigimiz
calismamizda da her iki grupta da tedavi
sonrast agr1 degerlerinin azaldigi, ancak
azalmanin Russian grubundaki bireylerde daha
anlamli oldugu gorilmustir. Calismaya katilan
bireylerin tedavi boyunca analzejik almamisg
olmalar1 ve temel tedavi programina ek olarak
uygulanan iki farkli akimin etkilerinin
kargilagtirilmig olmas1 bakimindan
calismamizda elektrik stimulasyonunun agri
uzerine etkili oldugu distnilmiustir. Elektrik
stimlilasyonunun yagsam kalitesine olan etkisini
inceleyen Bruce-Brand vd.mnin yaptiklar:i bir
bagka c¢alismada ise, yaslar1 55-75 arasinda
degigsen 41 diz OA’l1 hastay1 ti¢ gruba ayirmiglar
ve birinci gruba 6 hafta boyunca 50 Hz
frekansinda Quadriceps femoris kasina elektrik
stimllasyonu uygularken, diger grubu ev
egzersiz programi ile takip etmisler ve kontrol
grubu dedikleri gruba ise klasik tedavi
protokolii uygulamiglardir. Tedaviyi takiben 8
hafta sonraki ol¢imlerde KF-36 o6lgegine gore
noéromuskiiler elektrik stimiillasyonu uygulanan
grupta iyilesme oldugunu ifade etmiglerdir.22

Diz OA tanisi alan bireylerle yapilan bir
diger calismada da, Vaz vd. noromuskiiler
elektrik stimilasyonunun Vastus Lateralis kas
kalinligini ve fasikil uzunlugunu arttirarak diz
ekstansér torkunu arttirmasiyla hastalarda
agri, tutukluluk ve fonksiyonel limitasyonun
azaldig1 ve ayrica hastalarin yagam kalitesinin
arttig1 sonucuna varmiglardir.23

Biz de kisa siireli néromuskiiler elektrik

stimulasyonun etkilerini inceledigimiz
calismamizda her iki grupta da iyilesmenin
gerceklestigini ve tedavi programina
noéromuskiiler elektrik stimulasyonun
eklenmesinin diz OA’li  bireylerde agri,
tutukluluk ve fonksiyonel limitasyonlari
azaltarak, hastalarin yasam kalitelerini
arttirdigini gérdiik. Bu nedenle gerekli oldugu
durumlarda néromuskiiler elektrik
stimilasyonunun tedavi programlarina

eklenmesi gerektigini diisiinmekteyiz.

Elektrik stimiilasyonu kas lif yapisimi ve
kapiller sistemi degistirerek kas kuvvetini
artirmaktadir.18 Néromuskiler elektrik
stimiilasyonunda istemli kasilmadan farkh
olarak yavas motor Uniteler yaninda bazi hizli
motor unitelerde de aktivasyon goriilmektedir.
Bu noéromuskiiler elektrik stimiilasyonun
ozelliklerinden biridir.24

Literatiirde noéromuskiiler elektrik
stimulasyonu uygulamalarinda daha ¢ok
faradik, Rus ve YVKGS akimlari tercih edildigi
soylense de son yillarda tedavide farkli dalga
boyu, frekans ve stiredeki elektrik stimiilasyon
akimlarinin kullanmildigini1 gérmekteyiz. Pinfildi
vd. 20 saglikli birey tizerinde orta ve algak
frekanslhi akimlarin Quadriceps Femoris kasi
uzerinde kas kuvvetini ne kadar arttirdiklarina
dair yaptiklar: ¢galigmalarinda bir gruba istemli
yapilan izometrik kontraksiyon ile birlikte 4 sn
akim 10 sn dinlenme olacak sekilde 75 Hz
frekansinda al¢ak frekansh akim ve diger gruba
ise yine istemli yapilan izometrik kontraksiyon
ile birlikte 4 sn akim 10 sn dinlenme olacak
sekilde 2500 Hz orta frekansli akim
uygulamiglardir. Calismalarinda Quadriseps
Femoris kasinmin kuvvetini 60°/sn acisal hizda
O6lgmiisler ve orta frekansli akimin bireyler i¢in
daha konforlu oldugunu ve kas kuvvetini
arttirmada daha etkili oldugu sonucuna
ulagmiglardir.25

Bu c¢alismaya zit olacak sekilde ise; Scott
vd. saglikli bireylerde 2500 Hzlik burst
modiilasyonlu alternatif akim ile monofazik

Journal of Exercise Therapy and Rehabilitation



puls akimi karsilastirdiklar1 c¢alismalarinda
monofazik akimin Quadriseps Femoris kas
kuvveti tlzerinde daha etkili oldugunu
bulmusglardir.26

Adams vd. yaptiklar1 bir bagka ¢calismada
ise yine saglikli bireylerde ti¢ farkl frekanstaki
akami (2500 Hzlik burst modiilasyonlu
alternatif akim, 1000 Hz 1lik Dburst
modiilasyonlu alternatif akim ve 1000 Hz’ lik
burst modilasyonlu bifazik kare dalga)
karsilastirmigslar ve izometrik ekstansor kas
kuvvetinde 2500 Hz frekanstaki akimindan elde
edilen sonuclarin diger iki akima gére daha
disik oldugunu gérmislerdir.2?” Her iki
calismada da alcak frekansli akimlarin orta
frekansl akimlara gére daha avantajli olmasini
alcak frekanslhi akimin daha yiiksek atim
stiresinden kaynakh olabilecegini
soylemiglerdir.

Goruldugua gibi son yillarda yapilan
calismalarda hangi akimin daha etkili oldugu
konusunda bir fikir birligi yoktur. Ancak kas
kuvvetlendirme yontemi olarak kullanilan
noromuskiiler elektrik stimulasyonunda akimin
seklinin, sliresinin ve frekansin  gibi
ozelliklerinin 6nemli oldugu gorisi vardir.
Calismamizda kas kuvveti ile noéromuskiiler
elektrik stimulasyonu arasindaki gelismelere
baktigimizda tedavi sonrasindaki izokinetik kas
kuvveti degerlendirmesinde Rus grubundaki
hastalarda sol diz 90%s, 120%s, 180%s
ekstansiyon ve 90°%s, 120°s fleksiyon acisal
hizlarinda zirve tork degerlerinde istatistiksel
olarak anlamli bir artig oldugu belirlenmistir.
YVKGS grubunda ise bu artisin minimal oldugu
ancak bu artisin istatistiksel olarak anlaml
olmadigr saptanmigtir. YVKGS grubundaki
anlamli olmayan izokinetik kas kuvvet artiginin
da kisa stlireli tedavi sonucundan kaynakh
olabilecegi gibi Rus akiminin YVKGS’dan farkl
olarak  kuvvetli  izometrik  kontraksiyon
meydana getirmesinden veya Scott ve Adams’in
calismalarinda vardiklari sonug gibi Rus akimin
YVKGS’ye gore daha wuzun streli atim
siresinden kaynakli kasi kuvvetlendirmede
daha etkili olabilecegini diisinmekteyiz. Ayrica
belki de hastalarin izokinetik test sirasindaki
agr1 olusumundan korktuklarindan dolay: testi
tam gerceklestirmemig olabileceklerini tahmin
ediyoruz. Ayrica c¢alismamizda bireylerde
sadece sol diz Quadriseps Femoris kasinda
kuvvet artiginin meydana gelmesinin sol
Quadriseps Femoris kasinin tedavi 6ncesi

Sahan et al

degerlerinin sag Quadriseps Femoris kasi
degerlerinden  daha  dusiik  olmasindan
kaynaklanabilecegini diisinmekteyiz.

Ayrica yapilan ¢aligmalardan
noromuskiiler elektrik stimiilasyonun tedavi
programlarinda kas kuvvetini artirmada etkili
oldugu, ancak degisik formlardaki kullanma
sekli oldugu gorildiigiinden, daha genis ve uzun
stireli calismalara ihtiyag oldugunu
dustindurmiustur.

Limitasyonlar

Calismamizda klinik sartlardan dolay1
noromuskiler elektrik stimilasyonu 3 hafta
uygulanabilmis ve tedavinin kisa dénem
etkilerine bakilmigtir ayrica takip
degerlendirmeleri yapilamadigi igin uzun
donemdeki etkileri de degerlendirilememistir.
Ayrica izokinetik degerlendirmede agridan
dolayr hastalarin &lgiim sirasinda maksimum
glic sarfetmede  yetersiz  ve  isteksiz
olabilecekleri ve bu yiizden ileriki calismalarin
yapilmasinda ve agri siddeti ile izokinetik test
arasindaki iligkinin arastirilmasinin faydal
olabilecegi diigintilmistir. Calismamizda vaka
sayisinin azligr ve agriyr direkt degerlendiren

Olceklerin  kullanilmasinin  planlanmamis
olmasi da diger limitasyonlarimizdir.
Sonug

Diz OA tedavisinde farkli y6ntemlerin
uygulaniyor olmasina karsin, fizik tedavi
yontemlerinin etkinligi agiktir. Ozellikle kuvvet
kaybin1 azaltmak i¢in ¢ok farklh akimlar
kullanilmaktadir. Calismamizin sonunda da
Rus akimi ve YVKGS uygulamalarinin diz OA’li
hastalarda olumlu etkiler yaptigi belirlenmisg
yasam kalitesi ve fonksiyonellik acisindan
akimlarin birinin digerine bir Ustinliginin
olmadig1 ancak kas kuvveti agisindan Rus
akimmin YVKGS'dan daha etkili oldugu
gorulmustir. Noéromuskuler elektrik
stimilasyonu uygulamalarinin diger fizik
tedavi modaliteleri ile kombine kullanilmasini
tavsiye etmekle beraber bu akimlarin daha
uzun streli uygulandig caligmalarin
yapilmasina ve etkilerinin arastirilmasina
ihtiyag oldugu dustinilmustir.

Tegekkiir: Yok.
Cikar Catigmast: Yok.

Finans: Yok.
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Halluks valgusu olan kadinlarda egzersizile
kombine gece ortezi ve bantlama yontemlerinin

etkilerinin karsilastinimasi: pilot calisma
Hatice GULY, Suat EREL2, Omer SERTKAYA3

Amag: Bu calismanin amaci egzersiz ile kombine gece ortezi ve bantlama uygulamalannin halluks valgus (HV) deformitesi, agn
siddeti ve yagsam kalitesi iizerine etkilerini kargilagtirmakti.

Yontem: Calismaya 10 kadin hastanin 17 (bilateral:7, unilateral:3) ayagi dahil edildi. Bireyler, ortez grubu ve bantlama grubu
olarak ikiye aynldi. Ortez grubuna HV gece ortezi, bantlama grubuna ise rijit bant 8 hafta siireyle uygulandi. Ayrica biitiin
katihmcilar tarafindan giinde bir kez, 15 tekrarla, toplam sekiz hafta siireyle HV egzersizleri uygulandi. Bireylerin halluks valgus
acilan (HVA) ve intermetatarsal acilar (IMA) radyografik yontem ile baslangicta ve tedaviden hemen sonra degerlendirildi.
Calismada kullanilan diger degerlendirme yéntemleri ise Ayak Fonksiyon indeksi (AFi) ve Manchester-Oxford Ayak Anketi
(MOXFQ) idi. Gruplar arasi fark Mann Whitney U testi ile analiz edildi. Anlamllik diizeyi p<0,05 olarak belirlendi.

Bulgular: Gruplarin tedavi dncesi ile tedavi sonrasi ortalama degerleri arasindaki farklar karsilastinldiginda; HVA’nda bantlama
grubu lehine anlamli fark oldugu gézlendi (p<0,05). MOXFQ yiiriime ve ayakta durma alt skalasi sonuglan ise ortez grubu lehine
anlamli fark oldugu gozlendi (p<0,05).

Sonug: Calismamizin sonuglari, bantlama uygulamasinin deformitenin azaltiimasinda daha etkili oldugunu, gece ortezinin ise
yiirime ve ayakta durma fonksiyonunu iyilestirmede daha etkili oldugunu gosterdi. Bu sonuglar bize ortez ve bantlama
uygulamalannin HV tedavisinin farkli parametrelerinde birbirlerine gére iistiin oldugunu gostermektedir. Klinikte hasta yaran
gozetilerek uygun tedavi yontemi tercih edilmelidir.

Anahtar Kelimeler: Egzersiz, Halluks valgus, Konservatif tedavi, Ortez.

The comparison of the effects of night orthosis and taping methods

combined with exercise on women with hallux valgus: a pilot study
Purpose: The purpose of this study was to compare the effects of night orthosis and taping methods combined with exercise on
hallux valgus (HV) deformity, pain severity and quality of life.
Methods: Seventeen feet (bilateral:7, unilateral:3) of 10 female patients were included in this study. Individuals were divided
into orthosis and taping groups. HV orthosis were applied to orthosis group and rigid tape were applied to taping group for 8
weeks. Also, HV exercise were applied once a day with 15 repetitions and for 8 weeks by all participants. Hallux valgus angle
(HVA) and intermetatarsal angle (IMA) were evaluated with radiographic method at the beginning and at the end of the
treatment. The other assessment tools used in our study were the Foot Function Index (FFI) and Manchester-Oxford Foot
Questionnaire (MOXFQ). Differences between groups were analyzed with Mann Whitney U test. The level of statistical
significance was established at p<0.05.
Results: When the differences between groups’ pretreatment and posttreatment means were compared, there was a significant
difference in HVA in favor of taping group (p<0.05) and in MOXFQ walking/standing subscale results were in favor of orthosis
group (p<0.05).
Conclusion: Our study’s results showed that taping was more effective in reducing the deformity, and that night orthosis was
more effective in improving walking and standing function. These results show us that night orthosis and taping applications
are superior to each other in different parameters of HV treatment. Appropriate treatment method should be preferred by taking
into consideration patient benefit in the clinic.
Keywords: Exercise, Hallux valgus, Conservative treatment, Orthosis.
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alluks valgus (HV) birinci metatarsin
Hmediale yonelmesi, metatarsofalangeal

eklem seviyesinde bagsparmagin laterale
deviasyonu ve pronasyonu ile birlikte goériilen
bir ayak deformitesidir.l®> Bu deformite
basparmagin metatarsofalangeal ekleminde
geligir. Patolojisinde hem intrinsik hem de
ekstrinsik faktorler etkilidir. Arka ayagin
pronasyonu, pes planus, metatarsus primus
varus, gastroknemius kas1 kisaligi, artmis
eklem hipermobilitesi, metatarso-kuneiform
eklem hipermobilitesi, ailesel faktorler, cinsiyet
ve noéromuskuler bozukluklar bashca intrinsik
faktorlerdendir.2 HV deformitesinde birinci
metatarsofalangeal eklem yapisi, kapsuli ve
kikirdaginda  degisiklikler goruliir. Ayrica
basparmagin fleksor kaslari, zamanla sesamoid
kemiklerde meydana gelen yer degistirme
nedeni ile HV acgilagsmasinin konkav tarafinda
kalir. Bu durum deformite siddetinin artmasina
neden olur.6

HV  deformiteli bireylere uygulanan
konservatif tedavi yontemleri ile halluks valgus
acisini (HVA) azaltmak, deformitenin
ilerlemesini engellemek ve agriy1 azaltmak
amaclanir.1278  Agri, o6dem ve  bursa
inflamasyonu birinci metatarsin medialindeki
cgikintinin  friksiyonunun engellenmesi ile
azalir.%10  Kgzersiz, ortez ve bantlama
uygulamalari HV deformitesinde kullanilan
konservatif tedavi yontemlerindendir.

Klinikte HV deformitesinin gelisimini
yavaglatmak ve kontraktiirleri 6nlemek icgin
ayak egzersizlerinden yararlanmilir. Abduktor
hallusis kasinin aktif kontraksiyonunun
stirdirilmesi deformitenin ilerlememesi ve
kontrolii i¢in gereklidir.2!! Ayak egzersizleri
eklem mobilitesini saglamak, eklem etrafindaki
yumusak dokular1 germek ve kas kuvvetini
iyilestirmek agisindan 6nemlidir.1214

HV deformitesinin konservatif tedavi
yontemlerinden biri olan ortezlerin genellikle
gece kullanilmasi nedeniyle yuriyls esnasinda
fleksor ve ekstansor kaslarin deformite siddetini
artiric1 etkisini azaltmada yetersiz kalabilecegi
belirtilmektedir.1516  Literatirde yer alan
calismalarda ortez uygulamalar: tek bagina bir
tedavi yontemi olarak kullanmilmakla birlikte
ortez ve egzersiz programinin kombine edildigi
calismalar da bulunmaktadir.”17-19 Ortez ile
egzersizin kombinasyonu, kazanilan pozisyonun
devamliligi ve yumusak dokularin optimum
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pozisyonunun korunmasi acisindan
onemlidir.17.20.21
HV tedavisinde kullanilan bantlama

yontemleri rijit bantlama ve esnek bantlama
yontemi olarak ikiye ayrilmaktadir. Literatiirde
yer alan c¢alismalarda her iki bantlama
yonteminin de deformite siddetini ve agriyi
azalttig, fonksiyonu iyilestirdigi
gosterilmigtir.2.8.21,22

Literatiirde HV tedavisinde kullanilan
farkl konservatif yontemlerin
kargilagtirilmasina yonelik pek ¢ok ¢alisma yer
almaktadir.27.1619.23 Ancak; ortez ve bantlama
tedavisinin etkilerini karsilastiran calisma
sayist sinirhdir.2¢ Bantlama uygulamasinin
kolay ulasilabilir olmasi, aktif eklem hareketini
kisitlamamasi nedeniyle klinikte
fizyoterapistler tarafindan kullanimi her gegen
gln artmaktadir. Ancak ortez uygulamalarina
gore gln 1igerisinde etkisini daha kolay
yitirebilmektedir. Bu nedenle HV tedavisinde
egzersize ek olarak uygulanan HV gece ortezi ile
bantlama yontemlerinin deformite, agr1 siddeti

ve yasam  kalitesi  lzerine  etkilerini
karsilastirmak amaciyla bu calisma
planlanmistir.

Bu ¢alismanin hipotezi, HV deformitesinin
konservatif tedavisinde egzersiz ile kombine
bantlama uygulamasinin egzersiz ile kombine
ortez uygulamasina gore deformite agisimin
diizeltilmesinde, agrinin azaltilmasinda ve
yasam kalitesinin artirilmasinda daha etkili
oldugudur.

YONTEM

Bu c¢alisma, HV’u olan kadinlar tizerinde
farkh tedavi yontemlerinin etkilerini
kargilagtirmaktadir. Calisma i¢in Antalya
Egitim ve Aragtirma Hastanesi Ila¢ Dig1 Klinik
Aragtirmalar Etik Kurulu'ndan Etik onay alindi
(22/08/2013, Karar No: 23/10,). Calisma,
Antalya Egitim ve Arastirma Hastanesi
Ortopedi Poliklinigi'nde Mayis 2013-Haziran
2014 tarihleri arasinda yapildi.

Bireyler

Hekim tarafindan HV tanis1 konularak
konservatif tedavi almak tizere yonlendirilen 14
hastadan  10'u  kriterleri  sagladigindan
¢alismaya dahil edildi. Calisma, HV’u olan 10
kadin hastanin 17 (yedi bilateral, ii¢c unilateral)
ayag uzerinde yapildi. Calismaya katilan
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bireyler, her bir grupta bes katilimec1 olacak
sekilde blok randomizasyon yontemi
kullanilarak  iki  gruba  ayrildi.  Blok
randomizasyon HV deformite siddetine gore
yapilmis olup, ikili gruplardan olugmaktadir.
Calismaya dahil edilen bireylerden birinci
gruba HV egzersizleri ve HV ortezi uygulanda.
Ikinci gruba ise HV egzersizleri ve bantlama
tedavisi uygulandi.

HV deformitesinde konservatif tedavi
erken dénemde baglar. Konservatif tedaviye
cevap alinamayan durumda ise cerrahi tedavi
uygulanir.26 Bu nedenle calismaya 25-55 yaslar:
arasinda, hafif ve orta siddetli HV deformiteli
bireyler dahil edildi. Romatolojik bir problemi
olan, alt ekstremitede ortopedik cerrahi bir
operasyon gecirmis olan, alt ekstremitede
norolojik  bir problemi olan Dbireyler ise
calismadan c¢ikarildi. Calisma  6ncesinde
bireylere calismaya gontilli olarak
katildiklarina dair bilgilendirilmis onam formu
imzalatildi.

Degerlendirmeler

Calismamizda yer alan bireyler yas, boy
uzunlugu, viicut agirhig ve ailede HV varlig
acisindan sorgulandi. Tedavi 6ncesi ve sonrasi
degerlendirmeler ayn1 fizyoterapist (H.G)
tarafindan yapildi. Calismamizda kullanmisg
oldugumuz anketler i¢in gerekli izinler alindi.

Calismamizda kullandigimiz primer sonug
O6lcim yontemi HVA ve intermetatarsal aci
(IMA) degerlendirmeleri iken, sekonder sonug
olgiimleri ise Ayak Fonksiyon Indeksi (AFI) ve
Manchester-Oxford Ayak Anketi (MOXFQ) idi.

Halluks Valgus A¢1 Olgiimii-

Bireylerin deformite siddetini belirlemek
icin tedavi oncesi ve sonrasinda HVA ve IMA
degerleri ortopedist 0.9 tarafindan
radyografik olarak degerlendirildi. HVA ve IMA
belirlenirken yiik verir pozisyonda g¢ekilen 6n-
arka (AP) grafiler dikkate alindi. Cekilen grafi
tizerinde oncelikle proksimal falanks ve birinci
metatarsin distal ve proksimal metafizlerinde
yer alan lateral ve medial korteksleri arasindaki
mesafenin tam orta noktalari referans alindi ve
proksimal falanks ile birinci metatars eksenleri
cizildi. Daha sonra bu iki eksen arasindaki aci
olciildi.2? HVA, saghkli bireylerde 15%yi
gecmemektedir. 20”ye kadar olan deformiteler
hafif, 20-40° aras1 orta, 40%den fazla olan
deformiteler ise agir deformite olarak
adlandirilmaktadir.2” IMA ise ayakta, yiuk verir
pozisyonda ¢ekilen AP grafide I. ve II. metatars

eksenleri arasinda olcilen acidir. Normalde
9%den azdir. Hafif deformiteler 9-11° orta
deformiteler 11-16° arasindadir, agir
deformiteler ise 16”nin iizerindedir.27

Ayak Fonksiyon Indeksi: )

Degerlendirmede kullanmilan AFIL; agn
siddeti, sakatlik ve aktivite limitasyonu olmak
uzere u¢ alt skaladan olusan 23 maddeli bir
ankettir. Indeksin her bir béliimiinde yer alan
sorular Gorsel Analog Skalasi ile puanlandi.
Her bolim i¢in toplanan degerler, bolim
icindeki soru sayisina boéluntp 100 ile
carpilarak bolim puanlar: hesaplandi. Toplam
puan hesaplamasi i¢in ise indekste yer alan tim
sorularin puanlar1 toplanarak toplam soru
sayisina  bolliniip 100 1ile  carpilarak
hesaplandi1.22 AFI'nden alinan puan arttikca
agri, sakathik ve aktivite limitasyonunun arttig:
kabul edilir.2® Bantlama grubunda yer alan
bireyler tarafindan “ortezle yuriurken” ve
“ortezle ayakta dururken” agr1 siddetlerinin
sorgulandigi sorular yanitlanmadi ve toplam
puana dahil edilmedi. AF'nin Tiirkce gecerlik
ve glivenirlik calismasi yapilmigtir.29

Manchester-Oxford Ayak Anketi:

Yiurume/ayakta durma, ayak agrisi ve
sosyal etkilesim gibi fonksiyonlari
degerlendirmek i¢in bir yasam kalitesi 6lgiim
yontemi olan MOXFQ kullanildi. MOXFQ, 16
maddeden olusan HV’lu bireylere spesifik bir
ankettir. Anketin her bir maddesi sifir ile dort
arasinda puanlanmaktadir ve dort ¢cok siddetli
durumu ifade etmektedir. Anketten alinan
puanin artmasi klinik durumun agirlagtigini
ifade eder. Anketin Turkce gegerlik ve
glvenirlik calismasi yapilmigtir.30

Tedavi

Bireylerden ortez grubuna dahil olanlar
sekiz hafta boyunca fabrikasyon bir trin olan
HV ortezi kullanirken (Sekil 1A), bantlama
grubuna dahil olan bireyler ise sekiz hafta
boyunca rijit bant kullandi (Sekil 1B). Bireylerin
kullandigi HV ortezi Orthosoft® marka idi.
Elastik  bandaj formunda olan ortezin
basparmagi saran  boliminin  kalinligi
nedeniyle her ayakkabi modelinin igerisinde
kullanima olanak vermedigi tespit edildi. Bu
nedenle ortez grubunda yer alan bireyler
ortezlerini bagsparmagin abduksiyon pozisyonu
korunacak bigimde geceleri takarak kullandi.
Bantlama uygulamasi i¢in alerjik olmayan
Protape® marka rijit bant kullamldi. Ik olarak
iki cm genigligindeki bant, bagparmagin
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proksimal falanksim cevreleyecek sekilde
tutturuldu. Ikinci bant 3,8 cm genigliginde olup,
ayagin i¢ arkindan ayagin dorsal lateraline
uzanacak  bi¢cimde tutturuldu. Iki cm
genigligindeki tg¢lincii bant ise bagparmag:
abduksiyon pozisyonunda tutacak bigimde
bagparmaktan ayagin i¢ arkinda yer alan banda
dogru gektirilerek tutturuldu.s!

Bantlama grubunda yer alan her bir bireye
bantlama wuygulamasi1 doért yillik klinik
deneyimi olan fizyoterapist (H.G) tarafindan
gosterilerek o6gretildi. Bireylerden bantlama
uygulamasini giin igerisinde kullanacak gekilde
sabah yapmalar: istendi. Her sabah yenilenen
bant uygulamasina li¢ giinde bir ara verilerek
ayagin 1ilgili bdélgesinde alerjik reaksiyon
olusmasi engellenmis oldu. Her iki grupta yer
alan Dbireyler, fizyoterapist (H.G) tarafindan
belirlenen HV egzersizlerini giinde bir defa ev
programi egzersizi gseklinde uyguladi. Her bir
egzersiz giinde bir kez 15 tekrar sayisinda, sekiz
hafta boyunca uygulandi.32 Bu egzersizler
sunlarda:

1. Aktif bagparmak abduksiyonu

2. Birinci metatarsofalangeal eklemden

bagparmak traksiyonu ile birlikte pasif
basparmak abduksiyonu
3. Ayagin intirinsik  kaslarmin  aktif

fleksiyonu igin ¢arsaf toplama hareketi

4. Ayak tabaninda top yuvarlama egzersizi

5. Birinci metatarsofalangeal eklemin
kranial-kaudal pasif mobilizasyonu

Hem bantlama grubunda yer alan bireyler,
hem de ortez grubunda yer alan bireyler haftada
bir kez bantlama uygulamalari, ortez
kullanimlar1 ve egzersizleri ile 1ilgili sorun
yasayip yasamadiklar: konusunda fizyoterapist
(H.G) tarafindan kontrol edildi. Bireylerden
egzersizlerini yapip yapmadiklarina dair
egzersiz glinligi tutmalar: istendi. Bireylerin
ortez ve bantlama tedavilerine olan uyumlar:
sozel beyana gore degerlendirildi.

Istatistiksel analiz

Arastirma grubunda ele alinan verilerin
analizi, SPSS 23.00 istatistik paket programi
(IBM SPSS Statistics Base v23) ile yapildi.
Verilerin normal dagilima uyup uymadigini test
etmek i¢in Kolmogorov-Smirnov testi kullanildi.
Normal dagilim g6stermeyen veriler igin
ortanca, %25. ve 75. aralik degeri verildi.
Kategorik veriler i¢in frekans dagilimi ise n (%)
olarak ifade edildi. Grup i¢i tedavi 6ncesi ve
sonras1 degerlerde fark olup olmadigini test
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etmek icin Wilcoxon Eslestirilmis Iki Ornek
Testi, gruplar arasi fark: tespit etmek i¢in ise

Mann Whitney U testi kullanildi. Anlamlilik
yanilma orani p<0,05 olarak alinda.

BULGULAR

Calismaya katilan bireylerin demografik
ozellikleri Tablo 1'de belirtildigi  gibidir.
Bantlama grubunda yer alan bireylerin viicut
agirligi ve viicut kiitle indeksi ortez grubuna
gore fazlaydi (p<0,05). '

Bireylerin HVA, IMA, AFI ve MOXFQ
tedavi oOncesi degerleri karsilagtirildiginda
bantlama grubunda baglangic ayak agrisi
siddetinin daha az oldugu gozlendi (p<0,05).
Bireylerin deformite siddetleri agisindan tedavi
oncesi ve sonrasi degerleri kargilastirildiginda
bantlama grubunda HVA’nda, hem bantlama
hem de ortez grubunda IMA’da istatistiksel
olarak anlaml gelisme kaydedildi (p<0,05)
(Tablo 2). AFI ve MOXFQ tedavi 6ncesi ve
sonrasi degerleri karsilagtirildiginda ise; ortez
grubunda MOXFQ butin alt skalalarinda
tedavi sonrasi1 degerlerin anlamli oranda
iyilestigi go6zlendi. Bantlama grubunda ise
sadece MOXFQ ayak agris1 alt skalas1 puanimin
ve AFI aktivite kisitlamas: alt skalas1 puaninin
anlamli oranda iyilestigi tespit edildi (p<0,05)
(Tablo 2).

Tedavi Oncesine gore tedavi sonrasi
degerlerin degisim miktarlar1 gruplar arasinda
karsilastirlldiginda; bantlama grubunda HVA
ve AFI aktivite kisitlamasi alt skalas:
degerlerindeki iyilesme miktar1 ortez grubuna
gore fazlaydi (p<0,05). MOXFQ yiiriime ve
durma alt skalas1 degerindeki iyilesme miktar:
ise ortez grubunda daha fazlaydi (p<0,05) (Tablo
3).

TARTISMA

HYV denge ve yuriimede zorluga neden olan,
yasam kalitesini ve ayak kinematigini etkileyen
bir deformitedir. Bu c¢alisma, ayak egzersizleri
ile kombine sekiz haftalik gece ortezi ve
bantlama tedavisinin HV deformitesine olan
etkisini  géstermektedir. Bu ¢alismanin
sonuclarina gore, bantlama tedavisinin ortez
uygulamasina goére deformite giddetinin
azaltilmasinda daha etkili oldugu go6zlendi.
Ortez uygulamasinin ise bantlamaya gore
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Sekil 1. Halluks valgus ortezi (solda) ve halluks valgus bantlama yontemi (sagda).

Tablo 1. Bireylerin demografik 6zellikleri.

Ortez Grubu (N=5)

Bantlama grubu (N=5)

Ortanca (%25-75)

Ortanca (%25-75)

Yas (yil) 39 (27-44)
Boy uzunlugu (cm) 160 (155-162)
Viicut agirhgr (kg) 52 (47-60)

Viicut kiitle indeksi (kg/m2) 20,60 (19,28-22,70)
Ailede halluks valgus varligi (n) 3

45 (35-53)

163 (158-166)
75 (60,50-80)
26,30 (23,05-30,10)
1

Tablo 2. Gruplarin tedavi 6ncesi ve sonrasi degerlerinin karsilagtinimasi.

Ortez Grubu

Bantlama Grubu

Tedavi dncesi Tedavi sonrasi
Ortanca (%25-75) Ortanca (%25-75)

Tedavi dncesi Tedavi sonrasi
Ortanca (%25-75) Ortanca (%25-75)

Radyografik analizler

Hallux valgus agisi (%) 22 (20-24) 20,5 (18-23)
intermetatarsal aci (%) 11(9-14) 9,5(7-12)
Ayak Fonksiyon indeksi
Toplam 30,3 (20-45) 35,9 (22-57)
Agn Siddeti 44,1 (33-55) 41,3 (33-48)
Sakatlik 31,2 (15-51) 32,7 (22-56)
Aktivite Kisitlamasi 2,4 (0-8) 5,0 (0-19)
Manchester-Oxford Ayak Anketi
Toplam 44,5 (30-49) 22,6 (9-41)
Yiirime/Durma 44,6 (32-61) 28,6 (12-43)
Ayak Agnisi 55,0 (44-66) 32,5 (14-58)
Sosyal Etkilesim 6,3 (6-41) 3,1(0-20)

*

22,0(18-24)  180(1221) *
12,0 (10-17) 11,0(7-11)  *
11,5 (8-34) 14,4 (4-16)

13,3 (8-21) 8,0 (6-22)

10,3 (6-44) 7,3(3-18)

10,0 (3-27) 4,3(0-8) *
26,9(20-41) 19,6 (14-41)
32,1(12-54)  32,1(12-61)
40,0(15-50)  25,0(15-35) *

18,3 (9-22) 0(0-28)

* Gruplarda tedavi 6ncesi-sonrasi karsilastirmada p<0,05.
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Tablo 3. Tedavi sonrasi degerlerin tedavi 6ncesine gore degisim miktarlannin gruplar arasi kargilagtinimasi.

Ortez Grubu Bantlama Grubu
X+SD X+SD
Radyografik analizler
Hallux valgus agisi (°) -1,00+2,39 -5,00+3,80 *
intermetatarsal a1 () -1,62+1,13 4,00+4,87
Ayak Fonksiyon indeksi
Toplam -1,00+£2,39 -5,00+3,80
Agn Siddeti -1,62+1,13 4,00+4,87
Sakatlik -1,00+£2,39 -5,00+3,80
Aktivite Kisitlamasi -1,62+1,13 4,00+4,87 *
Manchester-Oxford Ayak Anketi
Toplam -15,61+9,65 -2,42+10,58 *
Yiirime/Durma -15,18+10,41 -0,79+11,81 *
Ayak Agnisi -20,00£16,90 -10,00+£11,45
Sosyal Etkilesim -9,37+£10,56 -0,63+£15,18

* p<0,05.

yirime ve ayakta durma fonksiyonlarim1 daha
fazla iyilestirdigi belirlendi.

Nix vd. tarafindan yapilan bir ¢aligmada
HV deformitesinin goriilme sikliginin
kadinlarda %30, erkeklerde %13 oldugu ve HV
deformitesinin kadinlarda erkeklere goére 2,3
kat daha fazla goruldiga belirtilmektedir.2?
Calismamizda yeterli erkek hasta sayisina
ulagilamayacagi ongorildiginden
katilimcilarin tamami kadinlardan olustu.

Literatirde HV tedavisinde rijit bant
uygulamasinin etkisini degerlendiren
calismalar yer almaktadir.82223 Jeon vd.
tarafindan yapilan ¢alismada dort haftalik rijit
bant uygulamasi sonucunda HVA'nin 21,95”den
18,73”ye dustiigi kaydedilmigtir.® Literatiirde
HVA’daki %20’lik bir degisimin klinik olarak

anlamli oldugu belirtilmigtir.33 Bizim
calismamizda sekiz haftalik bant
uygulamasiyla HVA’da 5%lik (%23) azalma
oldugu gozlendi. Calismamizin sonuglar:

bantlama uygulamasiyla deformite siddetinin
azaltilmas1 agisindan literatiirle benzerlik
gostermektedir.

Tehraninasr vd. tarafindan yapilan ve ortez
uygulamasinin HVA ve IMA tizerine etkisini
degerlendiren bir ¢alismada HV ortezinin g
aylik kullaniminin HVA’da azalma saglamadig:
gosterilmistir.” Bu ¢alismada kullanilan ortezin

polyfoamdan turetilen yumusak bir parcgasi ve
bagparmagin medialini kaplayan polietileden
uretilen sert bir parcasi bulunmaktadir. Tang
vd. tarafindan yapilan ¢alismada ise u¢ aylik
ortez uygulamasinin HVAm1 6,5° azalttig:
kaydedilmigtir.1” Bu ¢alismada gelistirilen ortez
ise parmak makarali bir tabanlik formundadir.
HYV deformitesinde ortez uygulamasinin etkisini
arastiran calismalarda kullanilan ortezlerin
farkli 6zelliklere sahip olmasi nedeniyle elde
edilen sonuglar etkili bir bi¢gimde
kiyaslanamamaktadir. Bizim c¢alismamizda
sekiz haftalik gece ortezi uygulamasindan sonra
sadece IMA’da anlaml bir azalma kaydedildi.
Kaur vd. tarafindan yapilan bir ¢alismada
30 HV tanmili birey bantlama ile kombine
egzersiz tedavisi ve ortez ile kombine egzersiz
tedavisi uygulanmak tlzere iki gruba
ayrilmigtir.2¢ Ug haftalik tedavi programindan
sonra gonyometre 1ile Ol¢iilen HVA’ndaki
iyilesmenin ortez grubunda daha fazla oldugu
tespit edilmistir. Bu ¢aligmada kullanilan
ortezin polyfoamdan ftretilen yumusak bir
parcasi ve polietilenden tiretilen sert bir parcasi
bulunmaktadir. Ayrica c¢alismada, her iki
grupta yer alan katilimcilara  ginlik
yvagsamlarinda kullanmak tzere parmak
makarali ve tabanlikli bir ayakkabi énerisinde
bulunulmustur. Calismamizda ortez ve
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bantlama grubu tedavi sonrasi degerlerin
degisim miktar1 karsilagtirildiginda, HVA’'m
azaltmada bantlama uygulamasinin daha etkili
oldugu gozlendi. Calismamizda katilimcilara
ayakkab1 tavsiyesinde bulunulmadigindan
sonuglarimiz ilgili literatiirle kargilagtirilamada.
Ancak Dbantlama uygulamasinin deformite
acisim1  azaltmada daha etkili ¢ikmasi,
bantlamanin gilinliik aktiviteler esnasinda
eklemin uygun pozisyonda kalmasina olanak
saglamas1 ve aktif hareketi kisitlamamasi ile
aciklanabilir.

Calismamizda bantlama ve ortez
uygulamasinin agri siddetine olan etkisi AFI ve
MOXFQ agr1 alt skalalari ile degerlendirdi.
Literatirde HV tanili bireylerde ortez ve
bantlama uygulamalarinin agriy1 azalttigina
dair kanitlar mevcuttur.2.8.23.33 Bizim
calismamizda da MOXFQ agr1 alt skalas: ile
degerlendirilen agr1 siddetinde her iki grupta da
tedavi sonrasi degerlerde azalma kaydedilmistir
ve bu sonuclar literatiirle benzerdir. Ancak
calismamizda yer alan olgularin baglangic agr
siddeti degerlerinin gruplar arasinda dizgin
dagilmadig: tespit edildi. Elde edilen sonuglara
gore; tedavi Oncesinde bantlama grubu ayak
agrisinin ortez grubundan az oldugu gézlendi.
Sekiz  haftallk  tedavi sonrasinda agn
skorlarinin degisim miktar1 gruplar arasinda
kargilagtirildiginda ise ortez ve bantlama
uygulamalarinin agrinin azaltilmasinda benzer
etkilerinin oldugu gézlendi. Tedavi sonrasinda
agr1 parametresi agisindan fark ggkmamasinin
nedeni, her iki grubun tedavi programinda
egzersizin yer almasi ile aciklanabilir.

Literatiirde yer alan gesitli calismalar, HV
tedavisinde egzersizin 6nemini
vurgulamaktadir.21934 Bek vd. tarafindan
yapilan ¢alismada 45 HV tanili olgu homojen
olarak lg¢ gruba ayrilmis ve parmak makarasi,
ortez ve mobilizasyon egzersizleri uygulanarak
tedavi sonuglari incelenmigtir.2 Bu ¢aligmada
egzersizin konservatif tedavi yaklagimlar:
icinde en etkili yontem oldugu tespit edilmigtir.
HV tedavisinde farkli egzersiz yontemlerinin
etkilerini karsgilagtiran bir ¢aligmada bir gruba
bagparmagin aktif olarak abduksiyonunun
saglandig1 egzersiz yontemi, diger gruba ise
medial longutudinal ark: destekleyen egzersiz
yontemi uygulandi. Sonug¢ olarak bagparmak
abduksiyonunu igeren egzersiz yonteminin daha
etkili oldugu gozlendi.’® Calismamiza katilan
bireylerin tamami hem bagparmagin

abduktorlerini, hem de medial longutudinal ark
kaslarini giiclendiren HV egzersizlerini ev
programi egzersizi olarak uygulad.

Literatirde HV deformitesinin ortez,
bantlama veya ev programi egzersizi yontemleri
ile tedavisinde degerlendirme yéntemi olarak
AFTI'nin kullanildig: caligmalar yer
almaktadir.21:333¢  Karabigak vd. tarafindan
yapilan ¢aligmanin sonuglarina gore
Kinezyobant® ile yapilan bantlama
uygulamasindan sonra AFI toplam skorunda ve
butin alt skala skorlarinda iyilesme
gerceklesmigtir.2! Arge vd. tarafindan yapilan
calismada 1se ev programi egzersizinin sadece
AFI agr1 alt skalasi tiizerine olan etkisi
incelenmigtir ve iki aylik ev programi egzersizi
uygulamasi sonrasinda agr1 siddetinin azaldig:
kaydedilmigtir.34 Du Plessis vd. tarafindan
HV’lu bireylerle ilgili yapilan ¢alismada bir
gruba manipulatif tedavi, diger gruba ise ortez
uygulanmig ve tedavi etkileri
karsilagtirilmistir.3® Her iki grupta da tedavi
sonrasinda AFI skorlarinda anlamh iyilesme
kaydedilmigtir. AFI, ilk olarak Romatoid Artrit
tanisi alan bireylerde fonksiyonel yeterlilik ve
agriy1  degerlendiren bir anket olarak
geligtirilmigtir.28 Ancak tilkemizde yapilan bir
¢alismada HV deformitesinin de igerisinde yer
aldigr ayak deformitelerinde de gegerli ve
gliivenilir bir anket oldugu tespit edilmistir.35
Anafaroglu vd. tarafindan yapilan bu ¢calismada
HV deformitesi tanis1 alan bireylere uygulanan
AFT aktivite limitasyonu alt skalasinda tavan
etkisi gorilmustir.?> AFI'nin guvenilirliginin
degerlendirildigi bagka bir caligmada ise gtinlik
yasam aktivitelerinde bagimsiz olan bireylerde
aktivite kisitliligini G6lgmede yetersiz kaldigi
belirtilmigtir.3¢ Bizim c¢alismamizda sekiz
haftallk tedavi sonucunda AFI aktivite
limitasyonu diginda higbir alt skalada iyilesme
kaydedilmedi. Ayrica iki grubun tedavi sonrasi
degerlerinin baglangi¢ degerlerine gore degisim
miktari kargilagtirildiginda; bantlama
grubunda aktivite kisitlamasindaki iyilesmenin
ortez grubundan daha fazla oldugu gozlendi.
AFI, HV tanis1 alan bireylerde gecgerli ve
glvenilir bir anket olmasina ragmen hastaliga
spesifik  bir anket degildir. Bu nedenle,
sonuglarin daha etkili yorumlanmasi i¢in ileriki
calismalarda farkl degerlendirme
yontemlerinin kullanilmasi gerekmektedir.

Literatiirde HV deformitesinin konservatif
tedavisi sonug¢larimi MOXFQ ile degerlendiren
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calismaya rastlanmamakla birlikte, betimleyici
calismalar yer almaktadir.?3® MOXFQ HV
deformitesine 06zel gelistirilmis bir ankettir.
Ankette agrimin yani sira yurime ve ayakta
durma ile ilgili fonksiyonel ve sosyal etkiler de
degerlendirilmektedir.3? Calismamizda tedavi
sonrasinda ortez grubunda MOXFQnin biitiin
alt skalalarinda iyilesme kaydedildi. Iki grubun
tedavi sonrasi degerlerinin basglangic
degerlerine gore degisim miktar:
kargilagtirildiginda MOXFQ yurume/ayakta
durma fonksiyonlarinin ortez grubunda daha
fazla arttigr gézlendi. AFI ile degerlendirilen
aktivite limitasyonunda bantlama grubunda

iyilesme kaydedilirken, MOXFQ ile
degerlendirilen yuriime/ayakta durma
fonksiyonunda ortez grubunda iyilesme

kaydedilmesi her iki degerlendirme yénteminin
de katilimci bildirimine dayali dlgekler
olmasindan kaynaklandigi diistiniilmektedir.

Limitasyonlar

Calismamizin limitasyonlari, c¢alismaya
katilan  bireylerin uzun vadeli tedavi
sonuclarimin kaydedilmemesi ve tek kor bir
calisma olmasidir. Gelecekte katilime1 sayisinin
daha fazla oldugu, cift korlemenin yapildigi
calismalar planlanmalidir. Ayrica baslangic
VKI ve ayak agrisi siddeti degerlerinin gruplar

arasinda egit dagilimini  saglayabilmek
acisindan ileriki calismalarda farkh
kategorilerin g6z 6nlinde bulunduruldugu
tabakali randomizasyon yonteminin
kullanilmasinin uygun olacagi
dustinulmektedir.

Sonug

Calismamizda her iki grupta yer alan
bireylerin sekiz haftalik tedavi programlarina
%95 oraninda uyumlu olduklari gézlendi.
Calismamiz bantlama uygulamasinin ortez
uygulamasina gore HVA'm1 azaltmada daha
etkili oldugunu, ortez uygulamasinin ise
yirime ve ayakta durma fonksiyonunu olumlu
etkiledigini  gOstermektedir. Calismamizin
sonuclar1 ortez ve bantlama uygulamalarinin
HV deformitesi tedavisinin farkh
parametrelerinde birbirlerine goére Ustin
oldugunu gostermektedir.
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Saglik bilimleri 6grencilerinin tamamlayici ve alternatif

tedavilerle ilgili bilgi, tutum ve inaniglarinin arastiriimasi
Betiil TASPINAR?, Ferruh TASPINAR?, Selda GOKCEN2, Ahmet ERDOGAN?2, ismail OKUR2, Eda Ozge OKUR?2

Amagc: Tamamlayici ve Alternatif Tedavilere (TAT) olan ilgi son yillarda artis gostermekle birlikte bu konudaki bilgi diizeyi merak
konusudur. Gelecegin saglik profesyonellerinin bu konudaki fikifleri 6nemlidir. Bu nedenle calismamiz saglik bilimleri
68rencilerinin TAT'la ilgili bilgi, tutum ve inanislanni incelemek amaciyla gergeklestirildi.

Yontem: Calismaya yas ortalamasi 20,68+0,43 yil olan, Fizyoterapi ve Rehabilitasyon, Hemsirelik ve Ebelik 6grencilerinden
olugan toplam 821 katimci dahil edildi. Katihmcilarin demografik bilgileri kaydedildikten sonra literatiir taranarak olugturulan
TAT Anketi uygulandi.

Bulgular: Katiimcilann % 28’i TAT uygulamalan hakkinda bilgi sahibiydi ve %92’si de TAT uygulamalarinin etkinligine
inanmakta idi. Bilgi edinme kaynaklarinin gevre (%49) ve internet (%29) oldugu, ayrica % 76’sinin TAT yéntemlerinin miifredatta
yer almasini istedigi belirlendi. Katiimcilar diyet (%32,5) ve masaj (%32,5)'in en etkili yontem oldugunu belirttiler. TAT
yontemlerini kullanma durumlan incelendiginde; %52,4 ile masaj, %40,8 ile bitkisel tedavi, %40,2 ile kaplica ve %38,7 ile
diyet oldugu saptandi. Faydalanma durumlarina bakildiginda ise %42 ile masaj, %30 ile bitkisel tedavi, %26 ile kaplica oldugu
belirlendi.

Sonug: Sonug olarak calismamizda saglik bilimleri 68rencilerinin TAT yontemlerinden en c¢ok diyet ve masaj ile ilgili olumlu
tutum ve bilgi sahibi iken diger TAT yontemleri hakkinda bilgi diizeylerinin yetersiz oldugu, ancak tutum ve inaniglarinin olumiu
oldugu belirlendi. Bilgi edinme kaynaklan da goz oniinde tutuldugunda saglk bilimleri miifredatina TAT yontemlerinin
eklenmesinin, bilgi diizeyinin artinimasi ve yanhs uygulamalarnn énlenmesi acisindan dnemli oldugu diisiiniiimektedir.
Anahtar Kelimeler: Tamamlayici tedaviler, Tutum, Saglk egitimi

Investigation of knowledge, attitudes and beliefs related to complementary and alternative treatments

of health sciences students
Pumpose: Although the interest in Complementary and Alternative Therapies (CAT) has increased in recent years, the level of
knowledge on this subject is unsettled. The opinions of future health professionals on this subject are very important. For this
reason, the present study was carried out in order to examine the knowledge, attitude, and beliefs of health science students
on CATs.
Methods: The present study involved 821 students (mean age 20.68+0.43 years) from Physiotherapy and Rehabilitation,
Nursing, and Midwifery disciplines. The CAT Survey, which was prepared by reviewing the literature, was conducted after
recording the demographic data of participants.
Results: It was determined that 28% of participants had knowledge about CATs and 92% believed in efficiency of CAT practices.
The sources of information were environment (49%) and internet (29%) and it was found that 76% of participants want the CAT
methods to be involved in curricula. The participants stated that diet (32.5%) and massage (32.5%) were the most effective
methods. Examining the use of CAT methods, it was found that 52.4% has used massage, 40.8% used herbal therapy, 40.2%
used SPA, and 38.7% used diet. Examining the benefits obtained, the results were found to be 42% for massage, 30% for herbal
therapy, and 26% for SPA.
Conclusion: It was determined that health science students have positive attitude and knowledge about diet and massage at
most while there is a lack of knowledge on other CAT approaches although they have positive attitudes and beliefs. Examining
the sources of information, it is thought that adding the CAT methods into curricula of health sciences would be useful in
increasing the level of knowledge and preventing malpractices.
Keywords: Complementary therapies, Attitude, Health education
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Iternatif tip, bilimsel tip uygulamalarinin
Ayerine gecen, modern biyotip ya da
tedaviler tarafindan kabul edilmeyen her
tarla saghk bakim sistemi olarak
tanimlanmaktadir. Tamamlayic1 tip ise
alternatif tedavi ve bakim sistemlerinin tibbi
tedaviye ek olarak uygulanmasidir. Diinya
Saghk Orgiitii modern tip digindaki tedavi
yaklagimlarini tamamlayici ve alternatif tip
(TAT) olarak tanimlamaktadir.’2
Gunumizde bir¢ok insan, saghg korumak
ve gelistirmek, hastaliklarin olugsmasini
onlemek ve mevcut tibbi tedaviyl destekleyerek
hastaliklar iyilestirmek i¢in TAT y6ntemlerine
bagvurmaktadir.3® TAT kullamimi cesitli
nedenlere dayanmaktadir. Bunlarin bazilar
tibbi tedaviden memnun olmama, hastalikla
aktif olarak basa ¢ikma mekanizmasi, pasif
kalma ve umutsuzluk duygusundan kurtulma,
gerginlik ve kontrol kaybindan kaginmadir.
Ayrica insanlarin saghkla ilgili deger ve
inan¢lar1 TAT kullanimini etkileyen o6nemli
faktorlerdir.”8

TAT a olan bu yonelis, saghk
calisanlarinin, TAT yontemlerinin
degerlendirilmesi, kullanim amaclarinin,

etkilerinin, kullanim gekillerinin ve risklerinin
dogru anlatilmasi amaciyla bu konuda bilgi
sahibi olmalarimi kaginmilmaz kilmigtir. Modern
tibbin bu yontemleri bilimsel agiklamalar ile
temellendirilmedigi gerekgesi ile diglamasi,
ancak kullaniminin giderek artmasi sonucunda,
TAT uygulamalarimi  bilimsel bir temele
oturtmak, givenilirligi ve etkinligi kanitlanmig
uygulamalarin kullanimini1 saglamak amac ile
Amerika Birlesik Devletlerinde 1998'de Ulusal
Tamamlayic1 ve Alternatif Tip Merkezi (The
National Center for Complementary and
Alternative Medicine-NCCAM) kurulmustur.
Bu merkez TAT uygulamalarini; zihin beden
tibb1, manipulatif ve bedene dayali sistemler,
dogal trin kullanmimi ve diger TAT
uygulamalari olarak siniflandirmigtir.910
Literatiire bakildiginda hemsirelik ve tip
ogrencilerinin TAT ile ilgili tutum ve bilgl
diizeylerini degerlendiren ¢alismalarin oldugu
gorilmektedir.11'15 Ancak ozellikle fizyoterapi
ve rehabilitasyon bélimi olmak tizere diger
saghkla ilgili 6grenim géren 6grencilerin dahil
edildigi bir ¢alismaya rastlanmadi. Boylece,
TAT yoéntemlerinin 6grenciler agisindan 6nemi,
ogrencilerin bu konudaki bilgi diizeyleri ve
egitim programlarina dahil edilip edilmemesi

hakkindaki fikirlerinin sorgulanmasinin 6nemli
oldugu belirlendi. Bu nedenle ¢alismamiz Saglik
Bilimleri o6grencilerinin TAT 1ile ilgili bilgi,
tutum ve 1namglarim1 degerlendirmek ve
kargilagtirmak amaciyla gergeklestirildi.

YONTEM
Calisma, 2017-2018 egitim-6gretim
déneminde, Kitahya Saghk Bilimleri

Universitesi Saghk Bilimleri Fakiiltesi'nde
gerceklestirildi. Calisma hakkinda
bilgilendirildikten sonra calismada yer almayi
kabul eden katilimcilardan imzali “Katilimer
Gériisme Izin Formu” alindi. Bu calisma
21.12.2017 tarihinde Dumlupinar Universitesi
Bilimsel Arastirma ve Yayin Etik Kurulu
tarafindan 2017/12 sayili oturumda onaylanda.
Ayrica calismamiz Helsinki Deklarasyonu
(2008) prensiplerine uygun olarak yapildi.

Calismaya, Fizyoterapi ve Rehabilitasyon,
Hemsirelik ve Ebelik boélumlerinde 6grenim
goren ve calismada yer almaya gonulla
ogrenciler dahil edildi. Kendisine yoneltilen
soru ve anketlerde eksik veri bulunan
katilimcilar ise ¢alisma  dig1  birakildi.
Katilimcilarin egitim gordigi bolim, simif, yas
gibi verileri igeren demografik ve tanimlayici
bilgileri  alindiktan sonra, 6grencilerin
tamamlayici ve alternatif tedaviler hakkindaki
bilgi diizeyi ve gorislerini degerlendirmek tizere
arastirmacilar tarafindan literatur taranarak
olugturulan  Tamamlayica ve  Alternatif
Tedaviler Anketi uygulanda.

Istatistiksel analiz

Calisma sonucunda elde edilen veriler
SPSS (Statistical Package for Social Science)
21.0 istatistik paket programi kullanilarak
analiz edildi. Katilimecilarin demografik ve
tanimlayici verileri ile sorulara verdikleri
yanitlara ait aritmetik ortalama ve ytizdeler
hesaplandi. Bolumler arasindaki veriler ki-kare
testi ile analiz edildi. Elde edilen bulgular
p<0,05 anlamlilik dizeyine gore yorumlandi.

BULGULAR

Calismamiza toplam 837 saghk
bilimlerinde egitim goéren Universite 6grencisi
dahil edildi. Eksik verileri olan katilimcilarin
¢alisma dis1 birakilmasi sonucunda ¢aligma 821
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olgu ile tamamlandi. Olgularin yas ortalamalar:
20,68+0,43 olarak belirlendi. Calismaya 358
Fizyoterapi ve Rehabilitasyon (FTR), 252
Hemsgirelik ve 211 Ebelik 6grencisi katildi. Bu
verilere ait degerler Tablo 1’de g6sterildi.

Tablo 1. Calismaya katilan 68rencilerin boliimlere ve siniflara
gore dagihimlar.

n %
Fizyoterapi ve Rehabilitasyon
1. Sinif 99 12,1
2. Sinif 98 11,9
3. Sinif 17 9,4
4. Sinif 84 10,2
Toplam 358 43,6
Hemsirelik
1. Sinif 119 14,5
2. Sinif 55 6,7
3. Sinif 54 6,6
4, Sinif 24 2,9
Toplam 252 30,7
Ebelik
1. Sinif 63 7,7
2. Sinif 68 8,3
3. Sinif 42 5,1
4, Sinif 38 4,6
Toplam 211 25,7
Genel toplam 821 100

Calismamaza katilan 358 FTR 6grencisinin
sadece %32’si TAT hakkinda bilgi sahibi
oldugunu bildirirken, %89’ unun TAT
uygulamalarina inandig1 saptandi. Ogrencilerin
%781 ise TAT yontemlerinin egitim-6gretim
mifredatinda yer almasini istedi. Hemsgirelik
b6limi 6grencilerinin %20’si TAT uygulamalari
hakkinda bilgi sahibi olduklarini belirtti. TAT
yontemlerine  inanan  hemsgirelik  boélim
ogrencilerinin  oranmi %93  iken, TAT
yontemlerinin egitim-6gretim miufredatinda yer
almasini isteyenlerin orami %67 idi. Ebelik
bolumiu  6grencilerinin  ise %330 TAT
uygulamalari hakkinda bilgi sahibi olduklarini
belirtirken, %951 TAT uygulamalarina
inandiklarin ifade etti. Ebelik 6grencilerinin

Taspinar et al

%81t TAT yontemlerinin  egitim-6gretim
mifredatinda yer almasi gerektigini belirtti.
Toplamda ise c¢alismamiza katilan saghk
bilimleri 6grencilerinin %76 oraninda TAT
yontemlerinin miifredatta yer almasini istedigi
belirlendi. Katilimcilarin  TAT yontemleri
hakkinda bilgi kaynaginin cevre (%49) ve
internet (%29) oldugu tespit edildi. Saghk
Bilimleri Ogrencilerinin TAT ile ilgili bilgi
tutum ve inaniglar1 Tablo 2’de gosterildi.

Boélumlerin TAT yontemlerinin etkililigi ile
ilgili gorusleri incelendiginde; FTR bolumiu
o6grencilerinin en etkili oldugunu disindigu
yontemlerin diyet ve masaj oldugu belirlendi.
Hemsirelik ve ebelik bolimii 6grencilerinin ise
¢ok etkili oldugunu diisiindiglii yontemlerin
sirasiyla, masaj ve diyet oldugu tespit edildi.
Tim  o6grencilerin  ¢ok  etkili oldugunu
diistindiigii yontemler ise sirasiyla diyet (%32,5)
ve masaj (%32,5) olarak belirlendi. Saghk
Bilimleri 6grencilerinin TAT yontemlerini
kullanma durumlari incelediginde en ¢ok %52,4
ile masaj, %40,8 ile bitkisel tedavi, %40,2 ile
kaplica ve %38,7 ile diyetin yer aldig1 saptandi.
En az bagvurulan yontemler arasinda %0,4 ile
karyopraksi, %0,5 ile akupressure ve %0,6 ile
homeopati yer almakta idi. Saghk Bilimleri
6grencilerinin kullanilan yontemlerden
faydalanma durumlar:i incelendiginde en c¢ok
%42 ile masaj, %30 ile bitkisel tedavi ve %26 ile
kaplica oldugu Dbelirlendi. En az ise
akupressure, homeopati ve karyopraksi oldugu
gorildi. Tamamlayici terapilere en c¢ok 1ilgi
gosteren bolimin FTR bolimi  oldugu
belirlendi. Bu verilere ait bulgular ve analizler
Tablo 3’te gosterildi.

TARTISMA

Calismamizda Saghk Bilimleri
ogrencilerinin TAT yontemleri ile ilgili bilgi,
tutum ve inaniglar: incelenmistir. Sonug olarak
TAT yontemlerinden en c¢ok masaj, bitkisel
tedavi, diyet ve kaplica ile ilgili olumlu tutum ve
davranisa sahipken; akupressure, homeopati ve
karyopraksi ile 1lgili olumsuz tutum ve
davramisa sahip olduklar1 belirlenmistir.
Ilaveten TAT yéntemlerine en ¢ok ilgi gosteren
b6limin FTR bo6limi oldugu saptanmistir.
Ayrica katilimcilarin TAT yontemleri hakkinda
bilgi edinme kaynaginin c¢evre ve internet
oldugu tespit edilmistir.
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Saglhik  bilimleri  6grencilerinin  TAT
yontemleri ile ilgili bilgi dizeyleri tizerine
yapilan bir caligmada o6grencilerin %481 TAT
hakkinda bilgi sahibi oldugunu beyan
etmiglerdir.’6 Ancak literatirde en ¢ok bilgi
sahibi olunan TAT yo6ntemleriyle ilgili farkl
sonuglar bildirilmigtir. James vd. saghk
bilimleri 6grencileri arasinda en bilinen TAT
yontemlerini %28,3 ile dua, %23,8 ile bitki ve
%17,9 ile masaj olarak belirlemiglerdir.1¢ En ¢ok
bilgi sahibi olunan TAT yéntemi, 6grencinin
6grenim goérdigi bolimden de etkilenmektedir.
Baugnietetal vd. 2000 yilinda yaptiklar
calismada FTR o6grencilerinin en fazla masaj
terapi  (%78,9), karyopraksi (%70) ve
akupunktur (%52,8) hakkinda bilgi sahibi
oldugu belirlenmigtir. Hemsirelik
6grencilerinde ise en yaygin bilgi sahibi olunan

TAT yontemleri sirasiyla terapatik dokunma
(%60,7) ve masaj (%51,2) olarak rapor
edilmigtir.17 Bununla  birlikte  kultiirel
faktorlerin de en ¢ok bilinen TAT y6ntemini
degistirdigi gorulmistir. En iyi bilinen TAT
yontemi Singapur ve Pakistan'da akupunktur
iken, Amerikali 6grenciler arasinda masaj,
bitkisel ilaglar ve meditasyondur.'® Homeopati
Meksika’da gergeklestirilen bir ¢alismada en
cok bilinen yontemken, Iran’da yapilan bir
calismada en az bilinen yéntemlerdendir.1920
Ulkemizde ise Araz vd. hemsirelik bolumi
ogrencileriyle yaptiklar: ¢alismalarinda bitkisel
cay (%80,8), reiki (%23,7), aromaterapi (%19,9),
kaplica (%15,1) akupunktur (%2,4); Altan vd. tip
fakultesi ogrencileriyle yaptiklar:
calismalarinda ise masaj (%88,3), bitkisel
(%84,9), meditasyon/yoga (%83,7) ve duay1

Tablo 2. Saglik bilimleri 68rencilerinin tamamlayici ve alternatif tip ile ilgili bilgi tutum ve inaniglar.

FTR Hemsirelik Ebelik Toplam
(N=358) (N=252) (N=211) (N=821)

TAT hakkinda bilgi sahibi misiniz? % % % %

Evet 32 20 33 28

Hayir 68 80 66 72
TAT yontemine basvurdunuz mu?

Evet 14 17 16 15

Hayir 86 83 84 85
Alternatif tibba inanir misiniz?

Evet 89 93 95 92

Hayir 11 7 5 8
Modern tip tek basina ¢are midir?

Evet 11 10 10 10

Hayir 89 90 90 90
Sizce alternatif tip yontemlerinin yan etkileri var midir?

Evet 90 87 94 89

Hayir 10 13 6 11
TAT yontemleriyle ilgili bilgi edinme kaynaginiz hangisidir?

Cevre 40 59 54 49

TV/Radyo 5 4 5

Sosyal Medya 7 9 8 8

internet 34 24 27 29

Saglik Personeli 11 3 7 8

Kurs 3 - - 1
TAT yontemleri egitim-68retim miifredatinda yer almali mi?

Evet 78 67 81 76

Hayir 22 33 19 24

TAT: Tamamlayici ve alternatif tip.
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Tablo 3. Saglik bilimleri 6grencilerinin tamamlayici ve alternatif tip yontemleri ile ilgili goriisleri.

Taspinar et al

FTR Hemsirelik Ebelik Toplam
(N=358) (N=252) (N=211) (N=821)

% % % %

AKkupressure Etkililik ile ilgili inaniglan 3,6 0,8 0,5 * 2
Kullanma durumlan 0,6 0,4 0,5 0,5

Faydalanma durumlan 1,4 - - NA 0,6

Akupunktur Etkililik ile ilgili inaniglan 9,4 5,6 9,4 8,3
Kullanma durumlar 6,3 2 1,9 * 3,9

Faydalanma durumlari 3,6 1,2 1,4 2,3

Aromaterapi Etkililik ile ilgili inaniglan 4,1 2,4 3,8 3,5
Kullanma durumlan 2,5 0,8 1,9 1,8

Faydalanma durumlan 1,1 - 1,4 NA 0,8

Bitkisel tedavi Etkililik ile ilgili inaniglan 13,7 13,5 15,2 14
Kullanma durumlan 33,5 49,6 42,7 * 40,8

Faydalanma durumlari 24 35,3 35,5 * 30

Biyoenerji Etkililik ile ilgili inaniglan 7,5 5,6 5,2 6,3
Kullanma durumlar 5 1,2 2,8 * 3,3

Faydalanma durumlari 25 - 1,4 NA 1,4
Diyet Etkililik ile ilgili inaniglan 35,5 28,6 32,1 * 32,5
Kullanma durumlan 36,9 44,8 34,6 * 38,7
Faydalanma durumlan 22,1 25,7 24,7 23,8
Dua/Adak/Tiirbe ziyareti  Etkililik ile ilgili inaniglan 15,1 12,3 18,9 15,2
Kullanma durumlari 26,8 31 27 28,1

Faydalanma durumlari 18,5 2,8 22,7 20
Hidroterapi Etkililik ile ilgili inaniglan 19 4 3,3 * 10,4
Kullanma durumlarn 7 2 0,5 * 3,8

Faydalanma durumlan 8,7 0,8 0,5 * 4

Hipnoz Etkililik ile ilgili inaniglan 6,4 2,8 5,7 51
Kullanma durumlar 2,2 0,8 0,5 1,3

Faydalanma durumlan 1,4 0,4 - NA 0,6

Homeopati Etkililik ile ilgili inaniglan 3,9 0,8 2,8 1,9
Kullanma durumlari 0,8 0,4 0,5 0,6

Faydalanma durumlari 0,9 - 0,5 NA 0,4

Karyopraksi Etkililik ile ilgili inaniglan 7,5 2,8 0,5 * 4,3
Kullanma durumlan 0,6 0,4 - NA 0,4

Faydalanma durumlan 0,6 - - NA 0,2
Kaplica Etkililik ile ilgili inaniglan 17 11,9 16 15,2
Kullanma durumlan 37,4 44,8 39,3 40,2

Faydalanma durumlari 23,5 26,5 30,8 26

Kuru igneleme Etkililik ile ilgili inaniglan 12,6 3,2 1 * 6,7
Kullanma durumlari 12,3 0,8 NA 5,6

Faydalanma durumlari 8,1 1,2 - NA 4
Kupa/Hacamat Etkililik ile ilgili inaniglan 15,6 11,1 13,3 13,6
Kullanma durumlan 15,1 9,1 7,1 * 11,2

Faydalanma durumlan 9 5,2 3,3 * 6
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Tablo 3. Saglik bilimleri 6grencilerinin tamamlayici ve alternatif tip yontemleri ile ilgili goriisleri (devam).

FTR Hemsirelik Ebelik Toplam
(N=358) (N=252) (N=211) (N=821)

% % % %

Meditasyon/Yoga Etkililik ile ilgili inaniglan 10,6 9,1 13,7 11
Kullanma durumlar 9,5 8,7 10 9,4

Faydalanma durumlan 4,8 52 6,1 5
Osteopati Etkililik ile ilgili inaniglan 22,3 2 0,5 * 10,5
Kullanma durumlan 4,5 0,8 0,5 * 2,3

Faydalanma durumlar 3,3 0,4 - NA 1,5

Refleksoloji Etkililik ile ilgili inaniglan 10,3 2,8 2,4 * 6
Kullanma durumlari 3,4 0,4 1,4 * 1,9

Faydalanma durumlan 1,4 - 1 NA 0,8

Siiliik Etkililik ile ilgili inaniglan 9,5 5,6 8,1 7,9
Kullanma durumlan 53 4 2,8 4,3

Faydalanma durumlan 2 1,2 0,5 1,2
Gida takviyeleri Etkililik ile ilgili inaniglan 13,4 16,7 16,6 15,2
Kullanma durumlan 28,8 24,2 24,2 26,2

Faydalanma durumlari 19,6 19,9 17,1 19
Masaj Etkililik ile ilgili inaniglan 28,8 31 40,8 * 32,5
Kullanma durumlari 55 53,2 46,9 52,4

Faydalanma durumlarn 44,1 41,6 37,9 42

FTR: Fizyoterapi ve Rehabilitasyon. * p<0.05, NA: Analiz yapilamadi.

(%73,8) en cok bilinen TAT yéntemleri olarak
rapor etmiglerdir.21.13 Bir bagka ¢calismada ise en
¢ok bilinen TAT y6nteminin diyet oldugu tespit
edilmigtir.4 Calismamizda literatiirle benzer
olarak en ¢ok bilinen ve etkili olduguna inanilan
yontemler arasinda masaj ve diyetin yer aldigi
gorilmektedir. Bununla birlikte c¢alismamaiz
farkli boéluimleri igermesi nedeniyle bu
calismalardan ayrilmaktadir. Ayrica Altan vd.
TAT uygulamalarinin o6grencilerin
mifredatinda yer almasimi istediklerini
bildirmiglerdir.3 Bu ¢aligsmalarda bilgi edinme
kaynaklarinin arkadas, akraba/komsu, saglik
personeli ve televizyon/gazete iken
calismamizda belirlendigi gibi internet ve gevre
olarak degistigi de dikkati ¢ekmektedir. Bu
nedenle yanlis uygulamalarin éniine gegilmesi
icin dogru  Dbilgiye dogru kaynaklardan
ulasilmasi1 ¢ok 6nemlidir. Bizim calismamizda
da ogrencilerin c¢ogunlugu bu uygulamalarin
mifredatta yer almasim istediklerini
belirtmislerdir.

En sk TAT bagvurma nedeni saghk
problemleri (néromuskiiler bozukluklar, agri
vb.), sa¢ ve yiiz bakimi, stres, kilo verme, uyku

bozuklugu ve yorgunluk olarak bildirilmigtir.20-
22 En ¢ok kullamilan yontemler bitki, dua,
vitamin, masaj, gevseme, hidroterapi ve yoga
olarak rapor edilmistir.131622  Meksika'da
yapilan bir calismada ise en c¢ok kullanilan
yontem homeopati olarak bildirilmigtir. Bunun
olas1 nedeni olarak, ¢alismanin yapildig1 sehirde
resmen onaylanmig dért 6zel homeopati okulu
olmas1 ve ulkenin bir enstitusiinde homeopati
uzerine medikal 6zellesme programinin olmasi
gosterilmigtir.l® Bizim c¢alismamizda, en c¢ok
Fizyoterapi ve Rehabilitasyon 6grencileri olmak
uzere, saglik bilimleri 6grencilerinin yarisindan
fazlast TAT yontemlerinden masaji tercih
etmektedir. Ikinci sirada ise bitkisel tedavi,
kaplica ve diyet gelmektedir.

Alternatif tibba inancin sorgulandigi
calismalar incelendiginde, James vd.nin 67
O6grencinin  katilimiyla gerceklestirdikleri

calismalarinda; son smiftaki tip, eczacilik ve
hemsgirelik 6grencilerinin  kendilerinin TAT
kullanimi, tutum ve ilgisini degerlendirmigler
ve tip fakiltesi 6grencilerinin diger 6grencilere
gore anlamli gekilde TAT yontemlerine daha
pozitif baktiklarini belirlemiglerdir.1¢ Afrika’da
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tip fakiiltesi 6grencileriyle yapilan bir bagka
calismada ise o6grencilerin TAT yontemleriyle
ilgili bilgi eksikleri olmasina ragmen TAT
yontemlerine kars1 tutumlarinin olumlu oldugu
bildirilmigtir.!8 Avustralya’da da 321
karyopraktik ve 227 hemsirelik 6grencisinde 10
soruluk gegerliligi olan bir anket uygulanmis ve
TAT’a  olumlu bakigsa sahip olduklar:
belirlenmigtir.23 Bizim ¢aligmamizda ise saglik
bilimleri 6grencilerinin %92 gibi yiiksek bir
oranla TAT yoéntemlerine inandiklar1 sonucuna
ulagilmigtir. Tim bu bilgiler g6z oOnilinde
tutuldugunda; tlkeler, sehirler, bolimler,
egitim miufredatlar, sosyokiltirel diizey,
tlkelerin saglik politikalar: gibi faktorlerin TAT
yontemlerine bakis agilarinin degigkenliginde
etkili oldugu digtintilmistiir. Bir bagka deyigle,
genelleme yapilamasa da bu ¢alismaya katilan
ogrencilerin farkli gsehirlerden gelmesi ve TAT
yontemlerinin Ulkemizde yaygin
kullanilmasinin bu oranin yiiksek olmasinda
etkili oldugu kanisina varilmigtir.

Literatiir incelendiginde, genel fikir
birliginin TAT yéntemlerinin, geleneksel tibba
gore daha wuzun ve kalica klinik sonuglar
verebilecegi, yan etkilerinin az oldugu, ancak bu
yontemleri kabul etmeden &nce yontemler
hakkinda bilimsel aragtirmalar yapilmas:
gerektigi yoninde oldugu gorilmektedir.!®
Tagdemir vd. 2009-2010 egitim 6gretim yilinda
291 hemsirelik 6grencisi iizerinde yaptiklar
calismada, o6grencilerin  ¢ogunlugu TAT
yontemlerinin dogru tibbi tedaviyi geciktirdigi,
tedavisi mimkin olan hastaliklar icin tibbi
tedavinin yetersiz oldugu yerde kullanilmasi
gerektigi yonlinde goriis bildirmislerdir.2!
TAT1n ozellikle Iran gibi gelismekte olan
ilkelerde yol acgtigr baglica sorunlardan biri,
terapilerin bu alandaki akademik egitimi
olmayan insanlar tarafindan
gerceklestirilmesidir. Bu da bilimsel
yaklagimlardan sapma riskini arttirmakta ve
sonu¢ olarak istenmeyen komplikasyonlara
neden olmaktadir.20 Ulkemizde ise TAT ile ilgili
bilimsel calismalarin artmasi ile bakis acisinin
degisecegi diisiincesindeyiz.

TAT yontemi ile ilgili bilgi edinme kaynagi
cesitlilik gostermektedir. Baz1 c¢alismalarda
bilgi edinme kaynag1 olarak en fazla arkadas,
akraba ve komsu oldugu beyan edilirken, Altan
vd.nin  yaptiklari ¢alismada, ¢ogunlukla
TV/gazete ve internet oldugu
bildirilmigtir.!821,13 Bir bagka ¢alismada saghk
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personelleri oldugu belirtilmigtir.23
Calismamizda ise bilgi edinme kaynaklari
arasinda en cok cevre ve internet ortaminin
bulundugu belirlenmistir. Bu duruma, TAT
yontemlerinin kanit diizeyinin diisiik olmasi ve
bu yontemleri uygulayan profesyonellerin
say1isinin az olmasinin yol actigini
distinmekteyiz. Bu nedenlerle Dbireyler;
muhtemelen TAT yontemleri hakkinda bilgiyi,
cevresinde yer alan yakinlarindan ya da
internetten elde etme egiliminde olmaktadirlar.

Literatir incelendiginde TAT
yontemlerinin  etkinligi {izerine inaniglar
farklihk gostermektedir. TAT yontemlerinin

faydasinin sorgulandig: bir ¢aligmada
katilimcilarin =~ %48,81 yararli  buldugunu
bildirirken, %30,2’s1 etkili olmadigini

bildirmiglerdir.2! Benzer gsekilde baska bir
calismada da katilimecilarin %53,50 TAT
yontemlerinin etkili oldugunu, %13,8’1 ise etkili
olmadigini rapor etmistir.22 Calismamizda TAT
yontemlerinin etkinligi genel olarak degil ayri
ayr1 sorgulanmistir ve katilimcilarin yaklagik
ucte biri masaj ve diyetin etkili TAT yéntemleri
oldugunu belirtmislerdir. Ogrencilerin aldiklar
egitimlerin bu inanmglardaki etkisini
degistirdigi dustunitlmektedir. Saghkla ilgili
farkli boélimlerde egitim goren son simf
ogrencilerinin, TAT  yontemleri etkinligi
hakkindaki goriiglerinin  sorgulandigi  bir
¢alismada, eczacilik 6grencilerinin  %70,6’s1
bitkisel tedavilerin en etkili TAT yo6ntemi
oldugunu bildirmesine karsin ayni ¢alismada
tip 6grencilerinin %14,8’s1 bu yontemin etkili
oldugunu rapor etmigtir.17

Ameade vd. tip fakiltesi 6grencilerinin,
miifredata tamamlayic1i ve alternatif tip
konularimin  eklenmesi konusunda istekli
olduklarini belirlemigtir.!® Bagka bir calismada
da benzer sekilde tip fakiltesi égrencilerinin
¢ogu mifredata tamamlayici ve alternatif tip

konularinin eklenmesi gerektigini
belirtmiglerdir.20 Calismamiza katilan
o6grencilerin  buyuk ¢ogunlugu da TAT
yontemlerine 1ilgi duyduklarnmi ve TAT
yontemleri hakkinda edindikleri bilgileri
cevreden ve internetten 6grenmek yerine, lisans
egitim mifredat: igerisinde 6grenmek

istediklerini beyan etmiglerdir. Biz de TAT
yontemlerinin mufredatta yer almasinin yararlh
olacagini ve mezuniyet sonrasi edinilen bilgiler
dogrultusunda yapilacak dogru uygulamalarin
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saghk hizmetlerini olumlu yénde etkileyecegini

disinmekteyiz.

Limitasyonlar

Calismamizin birinci limitasyonu
calismaya katilan boélumlerdeki katilimci
sayilarinin gruplara gore homojen
dagilmamasidir.  Ikinci  limitasyonu  ise

calismamizin tek bir tiniversitede yapilmasidir.

Sonug¢

Sonug olarak ¢aligmamizda saglhk bilimleri
ogrencilerinin TAT yontemlerinden en c¢ok
masayj, bitkisel tedavi, diyet ve kaplica ile ilgili
olumlu tutum ve bilgiye sahip oldugu,
akupressure, homeopati ve karyopraksi ile ilgili
ise olumsuz tutum, bilgi ve inaniglara sahip
oldugu tespit edilmigtir. TAT yontemlerinin
egitim mifredatinda yer almasinin olumlu
tutum, bilgi ve inaniglar:1 gelistirecegi ve bilgiye
dogru yerden ulasarak  uygulamalarda
olusabilecek olumsuzluklarin engellenebilecegi
distinulmektedir. Ayrica gelecekteki
calismalarin farkh universitelerde ve
Ulkemizdeki saglk bilimleri kapsaminda yer
alan diger bolimlerin de dahil edilerek
gerceklestirilmesinin elde edilen sonuclarin
genellegtirilebilmesi agisindan yararlh olacag:
kanisina varilmigtir.

Tegekkiir: Yok

Finans: Yok

Cikar Catigmasi: Yok

Etik Onay: Bu arastirma protokolii Dumlupinar
Universitesi Bilimsel Arastirma ve Yayin Etik

Kurulu (say1: 2017/12, tarih: 21.12.2017) tarafindan
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Effects of posture and ergonomics training for students
receiving distance education during the covid-19
pandemic on musculoskeletal pain, exercise behavior

decision-making balance, and physical activity level
Ayca AYTAR?, Atahan ALTINTAS?, Aydan AYTAR3

Purpose: The purpose of our study is to investigate the effects of posture and ergonomics training for students receiving distance
education during the Covid-19 pandemic on musculoskeletal pain and activity prevention, exercise behavior decision-making
balance and physical activity level.

Methods: The study included a total of 202 undergraduate students including 155 (76.7%) women and 47 (23.3%) men. The
students were randomly divided into two groups as the training and control groups. The training group received a specific
program regarding posture and ergonomics by a physiotherapist for 60 minutes via distance education. No training was given
to the control group. The “Extended Nordic Musculoskeletal Questionnaire” (NMQ-E), “Decisional Balance Scale: Exercise” and
“International Physical Activity Questionnaire Short Form” (IPAQ-SF) were used to assess musculoskeletal system disorders,
exercise behavior decision-making balance and physical activity level, respectively.

Results: No significant difference was determined between the training and control groups in terms of their physical activity
level and exercise behavior decision-making balance cons scores (p>0.05). There was a significant difference in favor of the
control group in the exercise decision-making pros scores (p<0.05). No significant difference was found in terms of
musculoskeletal pain and activity prevention (p<0.05).

Conclusion: We believe that specific training programs including posture and ergonomics may raise ergonomics awareness in
terms of reducing musculoskeletal pain while increasing their physical activity level and contributing their attitude of exercise
behavior decision-making balance for students receiving distance education during the Covid-19 pandemic.

Keywords: Covid-19 pandemic, Musculoskeletal system, Physical activity.

Covid-19 salgini sirasinda uzaktan egitim alan 6grenciler icin postiir ve ergonomi egitiminin kas-iskelet

sistemi agnisi, egzersiz davranisina karar verme dengesi ve fiziksel aktivite diizeyi iizerine etkileri
Amag: Calismamizin amaci, uzaktan egitim alan 68rencilere verilen durus ve ergonomi egitiminin kas-iskelet sistemi
bozukluklan, egzersiz davranisi karar verme dengesi ve fiziksel aktivite diizeyleri iizerindeki etkilerini arastirmak idi.
Yontem: Calismaya 155 (%76,7) kadin ve 47 (%23,3) erkek olmak iizere toplam 202 lisans égrencisi dahil edildi. Ogrenciler
rastgele egitim ve kontrol grubu olarak iki gruba aynldi. Egitim grubuna, fizyoterapist tarafindan 60 dakika boyunca uzaktan
egitim yoluyla postiir ve ergonomi ile ilgili 6zel bir program verildi. Kontrol grubuna herhangi bir egitim verilmedi. “Genisletilmis
Nordic Kas iskelet Sistemi Anketi (NMQ-E)”, “Egzersiz Davranisina Karar Verme Dengesi Anketi” ve “Uluslararasi Fiziksel Aktivite
Anketi’nin kisa formu sirasiyla kas iskelet sistemi bozukluklarni, egzersiz davranisina karar verme dengesini ve fiziksel aktivite
diizeyini degerlendirmek icin kullanildi.
Bulgular: Egitim ve kontrol gruplan arasinda fiziksel aktivite ve egzersiz davranisina karar verme dengesi anketinin eksi puanlan
acisindan bir fark bulunmadi (p> 0,05). Egzersiz davranisina karar verme dengesi arti puanlarinda ise kontrol grubu lehine fark
vardi (p <0,05). Kas-iskelet sistemi agnisi ve aktivite 6nleme agisindan anlamli fark bulunmadi (p <0,05).
Sonug: Covid-19 salgini sirasinda uzaktan egitim alan 68renciler icin durus ve ergonomi iceren 6zel egitim programlannin
ergonomik farkindahg artirarak fiziksel aktivite diizeylerini arttinrken kas iskelet sistem agnlanni azaltacagini ve egzersiz
davranigina karar verme dengesi tutumlarina katkida bulunacagini inanmaktayiz.
Anahtar kelimeler: Covid-19 salgini, Kas-iskelet sistemi, Fiziksel aktivite.
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made a transition to a distance education

process at all universities via digital
opportunities as a break has been issued on
education during the COVID-19 precautions.l
Distance education is an interdisciplinary field
that aims to remove the limitations among the
learners, educators and learning resources and
uses existing technologies with a pragmatic
approach to achieve this.6 Studies on the field of
distance education are wusually related to
technology usage and online learning
environments. While most studies mention the
advantages brought by technology usage in
distance education, some negative effects
related to this issue may also be seen in
individuals receiving distance education. In
individuals continuing their education with
computers, staying at a static position by
repeated movements such as using a keyboard,
clicking on a mouse, usage of the body in
incorrect positions and the 1inadequate
ergonomic  conditions in the working
environment may lead to musculoskeletal
system disorders.” The study on university
students reported that there is a relationship
between mobile phone usage and
musculoskeletal system problems, after-usage
complaints are focused on the neck and shoulder
regions, and there is a link between the size of
the screen and back pain.8

Long time periods spent in front of a
touchscreen, tablet computer or a computer with
a keyboard also lead to bad posture and
repetitive movements in individuals by reducing
their levels of physical activity. Several studies
in the literature on determining and solving
such problems have revealed that posture
trainings achieved usage of the body in correct
positions and reduction in musculoskeletal
system problems by raising ergonomics
awareness in individuals.9.10

In the COVID-19 pandemic era where daily
life has completely changed, immobility, one of
the problems of our time, has also started to
become increasingly prevalent. In other words,
the decrease in the physical activity levels of
individuals is highly noticeable in recent years.
Physical activity refers to energy production as
a result of contraction of skeletal muscles in
daily life and bodily movements that require
energy consumption higher than the basal level
(daily routine activities like household chores,

In Turkey, the Council of Higher Education
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bathing, playing games, shopping).!! Several
recent studies have revealed the prevalence of
immobility. For example, a study on university
students reported that 64% of students have
inadequate levels of physical activity. It was also
seen that there is a negative relationship
between the physical activity levels of students
and their perceived stress.!2

Especially in this pandemic period where
stress is intense, it has become increasingly
important to raise the levels of physical activity
and exercise as a component of physical activity
among students receiving distance education. In
this direction, one of the most important steps
that may help the individual transform
exercising into a behavior is the stage of
decision-making. At this stage, it is important to
prioritize the benefits of exercise perceived by
individuals and hold back the harms.

Several new scientific studies have been
conducted, especially in the field of health,
regarding the novel coronavirus, which has
taken its place in the world’s agenda since the
moment it emerged. These studies usually
contain information on the virus’ definition,
spreading area and protection methods. In
difference to such studies, we believe that, in
this pandemic period that has affected the entire
world, university students are more in need of
training programs regarding physical activity,
posture and ergonomics.

Primary hypothesis of the study is to
investigate whether there would be a difference
between musculoskeletal pain and activity
prevention, exercise behavior decision-making
balance, and physical activity levels between
those who have received and did not receive
posture and ergonomics training for students
receiving distance education during the Covid-
19 pandemic. The purpose of our study is to
demonstrate the effects of posture and
ergonomics training for students receiving
distance education during the Covid-19
pandemic on musculoskeletal pain and activity
prevention, exercise behavior decision-making
balance and physical activity level.

METHODS

This study was carried out with
volunteered 202 students with mean age of
21.02+1.90 years including 155 (76.7%) women
and 47 (23.3%) men receiving distance education
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at Bagkent University. For the questionnaires to
be filled out by the participants, permission was
received from the Social Sciences, Humanities
and Arts Research Committee of Baskent
University (15 May 2020, ethic number:
17162298.600-409). Before starting the study,
by using a computer program, the students were
randomly divided into two groups as the
training and control groups.

The data were collected on a voluntary
basis by questionnaires that were provided
online. Volunteers were informed about the
study and approval was received in the
questionnaires. The questionnaires were sent to
both training and control groups 3 weeks after
those who receive and do not the training.
Information was collected on the individuals’
age, sex, height, weight, previously existing pain
complaints, duration and device used for
distance education. The following assessments
were used in the study:

Extended Nordic
Questionnaire (NMQ-E):

The Extended Nordic Musculoskeletal
Questionnaire was applied to determine the

Musculoskeletal

prevalence, severity and impact of
musculoskeletal symptoms. The NMQ-E
interrogates ache, pain or discomfort

experienced in the nine body parts (neck,
shoulders, back, elbows, wrists/hands, waist,
hips/thighs, knees, ankles/feet) to date, for the
last 12 months, for the last four weeks and on
the day of the administration, with binary choice
questions (yes or no).3 It has been frequently
used in many studies in Turkey.1416

International Physical Activity
Questionnaire Short Form (IPAQ-SF):
The physical activity levels of the

individuals were assessed by using the Turkish
version of the short form of the “International
Physical  Activity Questionnaire”. The
questionnaire assesses physical activities in the
last 7 days by 7 questions. It provides
information on the time spent on sitting,
walking, moderate activities, and intense
activities. The IPAQ-SF also classifies
populations into the following categories:
inactive (scores of <599), minimally active
(scores between 600 and 2999) or health
enhancing physical activity (HEPA) level (scores
over 3000) groups. The validity and reliability of
the questionnaire in Turkish were tested.l?
Decisional Balance Scale: Exercise

The Decisional Balance Scale: Exercise was
applied in order to determine the gains and
losses perceived by the individuals who were
included in the study while decision-making for
exercise behaviors. The questionnaire consists
of 5 positive items where the exercise process is
perceived as a gain and 5 negative items where
it is perceived as a loss. The items on the
questionnaire are answered as a 5-point Likert-
type scale (1=not important at all, 5= very
important). The validity and reliability of the
questionnaire in Turkish were tested.1820

Training Group

The students in the training group received
a specific program regarding posture and
ergonomics by a physiotherapist for 60 minutes
via distance education. The training was carried
out interactively via a live broadcast on Adobe
Connect. The training was also recorded into the
system to allow the students to watch it again,
if needed. The training theoretically provided
information about posture, poor postures, things
to pay attention to while using a computer,
ergonomic postures for static positions and
suitable working environments. In the
presentation, risk situations that may occur and
ergonomic recommendations were also included,
and protective exercise options were shown in
an applied manner.

Control Group

Only the questionnaires were applied in the
control group without receiving any specific
training.

Statistical analysis

The data obtained were analyzed using
statistical software (SPSS) version 21.0 for
social sciences (IBM Corp., IBM SPSS Statistics
for Windows, Armonk, NY, USA). The mean +
standard deviation, frequencies, and
percentages were given, as appropriate. As a
result of the Kolmogorov-Smirnov and Shapiro-
Wilk tests, it was observed that the data were
not normally distributed (p<0.05). Mann-
Whitney U analysis was used to assess the
differences between training and control groups.
In addition, Chi-Square analysis was used to
test group differences according to physical
activity level of participants. Significance level
was accepted as p <0.05.

RESULTS

The mean weekly distance education time
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of the participants was 5.35+1.93 hours/day. The
descriptive characteristics of the students who
participated in the study are shown in Table 1.
No significant difference was determined
between the training and control groups in
terms of their physical activity level and
exercise behavior decision-making balance cons
scores (p>0.05). There was a significant
difference in favor of the control group in the
exercise behavior decision-making balance pros
scores (p<0.05) (Table 2). Pain complaints in the
last 7 days were at back region in the Training
Group, and at shoulder region in the Control
Group. Additionally, other intense pain regions
stated by individuals in both groups were the
shoulders, neck, back, and waist. No significant
difference  was found in  terms  of
musculoskeletal pain and activity prevention
(p<0.05) (Table 3).

DISCUSSION

The purpose of this study was to investigate
the effects of posture and ergonomics training
for students receiving distance education during
the Covid-19 pandemic on musculoskeletal pain
and activity prevention, exercise behavior
decision-making balance and physical activity
level.

In this period that has been declared as a
worldwide pandemic, most people have needed
to stay at home or apply isolation precautions to
prevent the spread of the virus. Staying at home
leads to an increase in problems caused by
stress, anxiety, and mental restlessness in
individuals. In this process, in students
receiving distance education, additional
immobility for extended durations and listening
to classes in anti-ergonomic positions may bring
about problems in individuals related to the
musculoskeletal system. Student’s home-based
exercise activities, especially in this period, will
have several positive effects such as reducing
their musculoskeletal system pains and helping
them better concentrate for their classes, have
lower fatigue levels and cope with stress.2! The
World Health Organization (WHO) and the
American College of Sports Medicine (ACSM)
have stated that, for a healthier and better life,
a person needs to do at least 150 minutes of
moderate-intensity or at least 75 minutes of
high-intensity exercise per week.2223 It is stated
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that an increase in sitting times leads to health
problems.24 Many studies reported that most
university students do not have sufficient
physical activity?526 and they spend too much
time for screen-based activities.2’ Similarly,
considering the physical activity levels of the
students in our study, it was seen that the
sedentary group constituted a high ratio. The
motivation of individuals may decrease
depending on different reasons such as the
inadequacy of environmental conditions and
closed status of gymnasiums in the pandemic
era. We believe that these factors may have been
effective in the finding of no significant
difference between the two groups in our study
in terms of their physical activity levels.

Moreover, computer usage that has been
more prevalent by distance education may also
pose a potential obstacle to people’s regular
physical activity and exercise. However, we
think increasing the awareness of individuals on
this issue and emphasizing the gains to be
created by exercise on individuals may help
overcoming obstacles in this issue. In this
context, based on the transtheoretical model, to
transform a thing into action, one firstly needs
to make a decision. Afterwards, stages of
transformation and the transformation itself
follow. Stages of transformation take place in
time. The person passes through different
development stages until they are ready to be
motivated, and at the end, behavioral change
occurs.2® In the Exercise Decisional Balance
Questionnaire that was used in our study, it was
seen that the perception of loss regarding
decision-making for exercise was higher than
the perception of gain in the training group. On
the other hand, a significant difference in favor
of the control group was found in terms of the
gain perceived in exercise behavior. In other
words, it was observed that, although training
was not provided to the control group, the
individuals in the control group had a higher
tendency to exercise, and they have a more
positive thinking style on this topic.

Perception of the exercise process as a gain
may be related to individuals’ personality
characteristics, psychological statuses, support
received from their families and social
environment and their perspective towards life.
A more positive thinking structure of the
individuals in the control group and their
comprehension of the importance of exercise in
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Table 1. Descriptive characteristics of the participants.

Training Group (N=96)

Control Group (N=106)

Total (N=202)

X+SD X+SD X+SD p
Age 20.94+2.17 21.10+1.63 21.02+1.90 0.07
Body weight (kg) 64.14+17.02 64.64+13.82 64.40+15.44 0.52
Height (cm) 168.76+9.48 167.82+13.45 168.29+11.62 0.85
Distance education time
Diary, hour 1.62+0.75 1.65+0.75 1.63+0.75 0.80
Weekly, hour 6.10+1.70 4.67+1.89 5.35+1.93
n (%) n (%) n (%)
Gender
Female 73 (76) 82(77.4) 155 (76.7) 0.82
Male 23 (24) 24 (22.6) 47 (23.3) ’
Distance education device
Smart phone 21(21.9) 24 (22.6) 45 (22.3)
Desktop Computer 19 (19.8) 19(17.9) 38(18.8) 0.88
Laptop 56 (58.3) 62 (58.5) 118 (58.4)
Table 2. Comparison of physical activity levels and exercise decisional balance questionnaire scores of the groups.
Training Group (N=96) Control Group (N=106) p
Decisional Balance Scale: Exercise (X+SD)
Pros Score 21.37+3.55 22.32+3.18 0.04¥*
Cons Score 11.30+3.26 11.104£3.30 0.32¢¥
Physical activity levels (Mean score / n (%))
Inactive 455 / 58 (60.4) 445 / 54 (50.9) 0.1578
Minimally active 1170 / 25(26) 980/ 41(38.7)

Health enhancing physical activity 3430/ 13(13.5) 3400/ 11(10.4)

*p<0.05. ¥: Mann-Whitney U Test. B: Chi-Square Test.

Table 3. Comparison of musculoskeletal pain (Extended Nordic Musculoskeletal Questionnaire) between the Training Group
(N=96) and the Control Group (N=106).

Past 12 months Past 1 months Past 7 days
Training Group  Control Group  Training Group  Control Group  Training Group  Control Group
n (%) n (%) n (%) n (%) n (%) n (%)

Neck 42 (43.75) 47 (44.33) 32(33.33) 39 (37.44) 22 (22.91) 24 (22.64)
Shoulder 23(23.95) 28 (26.41) 20(20.83) 25(23.58) 16 (16.66) 29 (27.35)
Back 37 (38.54) 43(40.56) 32(33.33) 32(30.18) 24 (25.00) 19(17.92)
Elbows 3(3.12) 8(7.54) 4(4.16) 7 (6.60) 2(2.08) 6 (5.66)
Wrists/Hands 7(7.29) 6 (5.66) 7(7.29) 4(3.77) 7(7.29) 2(1.88)
Waist 25(26.04) 26 (24.52) 22 (22.91) 18 (16.98) 13 (13.54) 15 (14.15)
Hips/Thighs 4(4.16) 5(4.71) 6(6.25) 4(3.77) 4(4.16) 2(1.88)
Knees 5(5.20) 10(9.43) 7(6.72) 12 (11.32) 4(4.16) 9 (8.49)
Ankles/Feet 1(1.04) 2(1.88) 3(3.12) 4(3.77) 1(1.04) 2(1.88)
pbk 0.209 0.850 0.488

B: Chi-Square Test.
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this pandemic period without needing training
may have led to these results in the study.
However, not having used questionnaires that
could assess these issues in our study limits our
interpretations on these issues.

Gerr et al. (2004) stated that an increase in
the computer usage times of students poses a
risk factor for musculoskeletal system disorders
associated with computer usage, and 20 hours of
computer usage per week needs to be considered
as the limit value in university students and
viewed as a risk.29 Although the weekly distance
education durations of the students who
participated in our study (mean: 5.35+1.93) were
lower than the stated limit wvalue,
musculoskeletal system complaints were
encountered in both groups. We may explain
this by the multifactorial nature of the factors
that may lead to musculoskeletal system pains.

The vast majority of studies in the
literature have focused on the disorders induced
by computer usage on the upper extremities.
Yagc et al. showed that computer usage led to
more complaints of neck pain in female students
than male students.30 Similarly, in our study, it
was seen that pain was more prevalent in the
female students. This may have been caused by
that the sex distribution in the study was not
homogenous, 76% of the participants were
women, and the prevalence of musculoskeletal
system diseases in men 1s lower.30

While Todd et al. (2007) stated that long-
term sitting and long durations of static posture
may increase the risk of lower and upper back
pain,3 Myrtveit et al. (2014) reported that
spending excessive time for screen-based
activities may increase the risk of neck and
shoulder pain.32 In another study, Ariens et al.
(2000) reported that the flexion posture of the
neck and sitting posture are associated with
neck pain, and spending 95% of working hours
by sitting and working for more than 70% of one
hour with at least a 20° neck flexion increase the
risk of neck pain.33

Noack-Cooper et al. (2009) reported that
students use computers in unsuitable postures,
and they felt disturbance in one or more areas of
their bodies by adapting to these poor
postures.?* In our study, in similarity to the
literature, pain was determined most frequently
in the shoulder, neck, back and waist regions,
and no difference was found between the groups
in terms of pain. We think long-term static
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positions and anti-ergonomic conditions lead to
this result by stressing especially the upper
trapezius, scalene and back muscles.

In a study, 94 computer users who were
using computers for at least 3 hours a day were
divided into two groups as control and training.
The training group received a comprehensive
ergonomics training, an ergonomics training
brochure, and workplace arrangements were
made. As a result of 6 months of follow up, in the
training group, there was an improvement in
the working posture in comparison to the control
group, a reduction in the severity, duration and
incidence of disorders, an increase 1in
productivity and an improvement in functional
status. In another study, an e-learning method
was formed for office ergonomics training, and
the short and long-term effects of the training
were assessed. As a result of the study, it was
observed that the individuals transformed the
knowledge they had gained by the web-based
ergonomics training into behavioral change, and
they reflected this into their working positions
and workplace environments.35 In a different
study on 50 individuals at the ages of 25-50
using computers for more than 6 hours per day,
while one group was given a 1-time training, the
other group received training for 2 months and
had exercises. After two months, significant
changes were observed in the pain,
functionality, fatigue and depression levels of
the group where the training and exercise were
applied together.36 Although training was
provided in our study in a similar way to what
is found in the literature, the short duration of
the training in our study and not having
compared the assessments before and after
training may have led to the similar results
between the two groups.

In distance education, which has become
more prevalent especially with the pandemic
period, provision of flexibility in terms of time
and working spaces may provide suitable
conditions for exercising and turn exercise into
an advantage.3” In addition to this, in order to
obtain positive outcomes in students receiving
distance education, more comprehensive and
longer-term trainings should be conducted, and
awareness should be raised on this issue.

Limitations

Our study had some limitations. First of all,
considering the time of exposure to
electromagnetic effects, not only the class hours
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of distance education but also the times spent in
front of a computer or screen (e.g. playing
games, following social media) could have been
questioned.  Additionally, the dominant
extremity could have been assessed for pain and
posture effects that could occur in relation to
mouse usage. Furthermore, we believe following
up on individuals in such training studies with
methods such as e-mail, telephone and diary-
keeping may affect the results more positively.

It 18 important to determine
musculoskeletal system pains in students and
ensure that individuals can cope with these. In
terms of reducing pain that could develop in
relation to musculoskeletal system disorders in
young adults, increasing their physical activity
levels and contributing to their transformation
of exercise into a behavior, we believe that our
study may be guiding by creating awareness.

Conclusion

As a result of this study there was no
difference found between musculoskeletal pain
and activity prevention, exercise behavior,
decision-making balance cons scores and
physical activity levels among those who have
received and have not received posture and
ergonomics training. Our results showed that
there is a need for further studies to be
conducted with longer training durations.
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Huzurevinde ve evde yasayan yaslilarda uyku kalitesi ve

yorgunluk duzeylerinin incelenmesi
Muhammed KAZOGLUY, Zeliha Ozlem YURUK?2

Amag: Uyku sorunlan ve yorgunluk tiim yas gruplannda rastlanan bir durum olmakla birlikte, yashlarda fiziksel, sosyal ve
psikolojik degisiklikler nedeniyle daha sik goriilmektedir. Cevresel faktorler uyku kalitesi ve yorgunlugu etkileyebilmektedir.
Calismamizin amaci; huzurevinde ve evde yasayan yaslhlarda uyku kalitesi ve yorgunluk diizeylerinin incelenmesi idi.

Yontem: Calismaya 65-85 yas arasl, Standardize Mini Mental Test'ten 24 puan ve iizeri alan ve huzurevinde veya kendi evinde
yasayan yasl bireyler katildi. Yasli bireylerin uyku kalitesi Pittsburgh Uyku Kalite indeksi (PUKI), yorgunluk siddeti Yorgunluk
Siddet Olcegi (YSO) ve yorgunluk diizeyi ise Yorgunluk Etki Olgegi (YEO) ile degerlendirildi.

Bulgular: Calismaya huzurevinde yagsayan 70 birey (yas ortalamalan: 69,75+2,39 yil) ve kendi evinde yasayan 70 yasli birey
(vas ortalamalan: 71,62+5,12 yil) katildi. PUKI, YSO ve YEO degerleri agisindan gruplar arasinda istatistiksel olarak anlaml
fark bulundu (p<0,05). Evde yasayan yaslilarda PUKi degerlerine gore uyku kalitesinin daha diisiik oldugu belidendi (p<0,05).
YSO puani, YEO'niin kognitif, fiziksel ve psikososyal etki alt dlcekleri ve toplam puaninin ise huzurevinde yasayan yaglilarda
anlamli olarak daha yiiksek oldugu bulundu (p<0,05). YSO ve YEO puanlannin yiiksek olmasi yorgunluk siddetinin ve etkisinin
artigini gostermekte idi. PUKI ile YSO arasinda evde yasayan (r=0,198; p>0,05) ve huzurevinde yasayan yaslilarda (r=0,157;
p>0,05) iliski bulunmazken; PUKi ve YEQ toplam puani (evde yasayan yaslilar r=0,249; huzurevinde yasayan yasllar r=0,282;
p<0,05) arasinda anlamli iligki bulundu.

Sonug: Calismada huzurevi veya ev gibi farkl ortamlarda yasayan yaslilarda uyku kalitesi ve yorgunlugun birbirinden farklilik
gosterebilecegi ve uyku kalitesi ile yorgunluk siddetinin birbirini etkilemedigi bulundu. Yash bireylerde uyku ve yorgunlugu
etkileyen bireysel ve gevresel faktorlerin daha detayli arastirildig calismalara ihtiyag bulunmaktadir.

Anahtar Kelimeler: Geriatri, Saglik, Yaslanma.

An investigation of sleep quality and fatigue levels in the elderly living

in nursing homes and home
Purpose: Although sleep problems and fatigue are common in all age groups, it can be seen frequently in elderly because of
physical, social and psychological changes. Environmental factors can be affected sleep quality and fatigue. The aim of the
study was to investigate sleep quality and fatigue in elderly living in nursing home or at home.
Methods: The study included individuals aged between 65-85 years, who can take 24 or more points from the Standardized
Mini Mental Test and who was living at rest home or at home. The sleep quality was evaluated with the Pittsburgh Sleep Quality
Index (PSQI), fatigue was assessed with Fatigue Severity Scale (FSS) and Fatigue Impact Scale (FIS).
Results: Seventy elderly living in nursing home (mean age: 69.75+2.39 years) and 70 elderly living at home (mean
age:71.62+5.12 years) were included the study. It was found that there was a statistically significant difference between the
groups in PSQI, FSS and FIS values (p<0.05). Sleep quality was found to be lower in the elderly living at home according to PSQI
values (p<0.05). FSS score, cognitive, physical and psychosocial effect subscales and total score of FIS were significantly higher
in elderly living in nursing home (p<0.05). The high scores on the FSS and FIS indicated increased severity and impact of fatigue.
There was no correlation between PSQI and FSS in home (r=0.198; p>0.05) and nursing home group (r=0.157; p>0.05). It was
found that PSQI and FIS (r= 0.249 in home group; r=0.282 in nursing home group; p>0.05) scores were correlated.
Conclusion: In the study, it was found that sleep quality and fatigue may differ in elderly people living in different environments
such as nursing home or home, and sleep quality and fatigue severity did not affect each other. Further studies investigating
individual and environmental factors affecting sleep and fatigue in elderly individuals are needed.
Keywords: Geriatrics, Health, Aging
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aghihik bircok degisimin bir arada
i yasandig1 geri déniigimsiz bir siiregtir.!
Bilim ve teknolojideki gelismeler, ¢evre
kogullarinda meydana gelen iyilesmeler, yeni
ila¢ ve tedavi yontemlerinin bulunmas: ile gok
sayida insan ileri yaglara kadar yasama sansina
kavugsmustur. Yasam siliresinin artmasi ile
beraber saglhikli yaglanma kavrami da 6nem
kazanmigtir.2

Saglikl yaglanmada cevresel faktorlerin ve
ortamin etkisi biiytiktiir. Gintiimtuzde toplum ve
aile yasaminda o6nemli degisimler olmustur.
Eskiden gecerli olan genig aile yapisi yerini
cekirdek aileye birakmig, bu durum yaslilarin
kendi baglarina evlerinde veya kurumlarda
yagsamasini beraberinde getirmigtir. Giinlik
yasam kosullar1 bakimindan ele alindiginda, ev
ortam1 bireyin kendini gilivende hissettigi,
hatiralariyla beraber yasadigi bir ortam olarak
karsimiza c¢ikarken; huzurevi ise saghk ve
birgok yonden kontrol altinda oldugu, cevre
denetiminin goéreceli olarak azaldigi ve farkh
kiltirlerden olan insanlarla ayni ortamda
beraber yasanilan yeni bir ortam olarak
tanimlanmaktadir.!

Yaglanmanin getirdigi fiziksel, fizyolojik ve
mental degisikliklere, ev veya huzurevindeki
yasamsal sartlar eklendiginde bireylerin uyku
kalitesi ve yorgunluk dilizeyleri olumsuz
etkilenebilmektedir.! Yagli bireylerin tim
canlhilarda oldugu gibi temel giinliik aktiviteleri
ve fizyolojik gereksinimlerinden biri uykudur.3
Uykunun latans (dalma siiresi), siire ve bir
gecedeki uyanma sayisi gibi niceliksel yonleri ile
derinligi ve dinlendiriciligi gibi niteliksel yonleri
uyku  kalitesini  olusturmaktadir. Uyku
gereksiniminin karsilanmasi ve kaliteli uyku
slireci yasl bireyin hafiza, biligsel beceri, dikkat
ve motor fonksiyonlarin, norolojik ve endokrin
sistemlerin dolayisiyla saghk, iyilik hali ve
yasam kalitesinin korunmasi ve
stirdirilmesinde o6nemlidir.# Uyku sorunlari
tim yas gruplarinda rastlanan bir durum
olmakla birlikte, yaghlarda yasla artan fiziksel,
sosyal, psikolojik, ekonomik ve bazi cevresel
degisiklikler nedeniyle daha sik goérilmektedir.
Yaglilarda uyku bozukluklar1 prevelansinin
%30-60 arasinda oldugu bildirilmigtir.56 Bazi
calismalarda uyku problemlerinin 6zellikle
huzurevlerinde kalan yashlarda daha fazla
goruldigi belirtilmigtir.”.8

Yorgunluk spesifik olmayan, ¢ok yonlia
enerji kaybi, isteksizlik ve giligsiizlik olarak
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tanimlanir.910 Yasglilarin %27-50’sinin orta
dereceli veya siddetli yorgunluktan sikayetci
oldugu gosterilmigtir.!! Yaghlarda, yorgunlugun
patolojisi heniiz tam olarak agiklanamamistir.
Dogal degisimler  ve yasin getirdigi
dezavantajlar yorgunlugun sebebi
olabilmektedir.l2 Soyuer vd. c¢alismalarinda
yorgunlugun yaglilarda o6nemli bir problem
oldugunu gostermigler ve fonksiyonel durumun
yorgunluk ile iligkili oldugunu
belirlemiglerdir.l® Basta uyku problemleri
olmak tizere cegsitli sebeplerden kaynaklanan
yorgunluk gunlik aktivitelerin verimli gekilde
yapilamamasina yol agmaktadar.

Yaglilarda uyku kalitesi ve yorgunlugun
degerlendirildigi gesitli ¢alismalar
bulunmaktadir.814 Uyku ile ilgili ¢aligmalarda
uyku problemlerinin huzurevlerinde kalan
yasglilarda yiksek oranda goruldigi
gosterilmigtir. Bu durumun huzurevinde
yasayan yaslilarin biiyik ¢ogunlugunun yeterli
gin 1g181 almadan hareketsiz bir yasam
stirmesi, odalarin yeterli sessizlikte olmamasi
ve oda arkadasinin olmasi gibi nedenlerden
kaynaklanabilecegi belirtilmistir.”8 Ancak bu
calismalarda, evde yasayan yasghlar ile
huzurevinde yasayan yaghlar arasinda
kargilagtirma yapilmamistir. Yorgunluk ile
ilgili caligmalarin sayisi ise oldukga azdir ve bu
¢alismalarda yorgunlugun yasanilan ortama
gore etkisi arastirilmamigtir.l014 Uyku ve
yorgunlugun birbirini etkileyebilecegi
bilinmekle birlikte yagli bireylerde yapilan
caligmalar oldukca az sayidadir.14 Calismamizin
amac1; huzurevinde ve evde yasayan yashlarda
uyku kalitesi ve yorgunluk diizeylerinin
incelenmesi idi.

YONTEM

Bireyler

Calismamiz, Aralik 2018 ve Nisan 2019
tarihleri arasinda huzurevinde kalan veya
kendi evinde yasayan yagh bireyler tzerinde
gerceklestirildi. Calismanin yapilabilmesi i¢in
Bagkent Universitesi Tip ve Saghk Bilimleri
Aragtirma Kurulu ve Girisimsel Olmayan
Klinik Aragtirmalar Etik Kurulu'ndan gerekli
izin (10/01/2019, KA18/434) ve calismaya
gonilli olarak katilan bireylerden yazili olarak
bilgilendirilmis onam alindi. Ayrica etik kurul
onayl alindiktan sonra caligmanin yapilacagi
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huzurevlerinin yo6netimlerinden resmi izin
alindi. Huzurevinde yasayan ve dahil edilme
kriterlerine uyan yashh bireyler Ankara ve
Sanliurfa’da bulunan devlet ve 6zel olmak tizere
bes farkli huzurevinde yagsayan yashlar
arasindan belirlendi. Evde yagsayan yaslhlar ise;
Ankara’da iki farkli belediyeye ait yasghlar
lokaline kayith yaghlar arasindan belirlendi.

Bireylerin  ¢alismaya  dahil  edilme
kriterleri:

1. 65-85 yas arasi

2. Standardize Mini Mental Test’ten

(SMMT) 24 puan ve iistii alan

3. Yataga veya tekerlekli sandalyeye
bagimli olmayan bireyler dahil edildi.

Huzurevinde kalan bireylerin dahil edilme
kriteri:

1. En az alti aydir huzurevinde kaliyor
olmak.

Bireylerin
kriterleri:

1. Sozel iletisim kuramayan,

2. Bagimsiz ambule olamayan,

3. Ciddi gérme kaybr olan,

4. Nérolojik hastalignt (Inme, Parkinson,
Multiple skleroz) olan,

5. Son alt1 ay icinde cerrahi geciren,

6. Kanser tanisi alan,

7. Tanis1 konan bir uyku hastaligi olan ve
dizenli uyku ilaci kullanan bireyler dahil
edilmedi.

Calismaya baglamadan o6nce oOrneklem
buyukligi gic analizine gore %90 gii¢ ve 0,05
hata pay1 ile birincil 6l¢tim “Pittsburgh Uyku
Kalitesi Indeksi (PUKID)” olarak belirlenerek her
grupta 70 birey olmak tizere iki grup i¢in toplam
140 birey bulundu.

Degerlendirmeler

Degerlendirmeler fizyoterapist tarafindan
yagli birey ile yiz ylze goriserek yapildi.
Oncelikle dahil edilme kriterlerinde bulunan ve
yagli bireyin biligsel diizeyini degerlendiren
SMMT uygulandi. Yash bireylerin yas, cinsiyet,
viicut kiitle indeksi (VKI) ve egitim diizeyi gibi
sosyodemografik 6zellikleri kaydedildi. Ayrica,
bireylerin yasam kogsullarim1  sorgulamak
amaciyla; evde yasayan bireylerin kiminle
birlikte yasadigi, huzurevinde kalan bireylerin
kalig siiresi, oda arkadasinin olup olmadigi,
diizenli egzersiz aligkanliklarinin olup olmadigy,
kronik hastaliklarimin olup olmadigi, glinlik
uyku stresinin ne kadar oldugu, gece
uykusunun diizenli olup olmadig1 ve giindiiz

calismaya dahil edilmeme

uykululuk durumu sorgulandi. Uyku kalitesini
degerlendirmek  i¢cin  PUKI, yorgunluk
siddetinin degerlendirilmesi i¢in Yorgunluk
Siddet Olgegi (YSO), yorgunlugun giinlik
yasama etkisinin belirlenmesi i¢in Yorgunluk
Etki Olgegi (YEO) uygulanda.

Standardize Mini Mental Test

Standardize Mini Mental Test (SMMT)
erigkinlerdeki biligsel bozuklugun
degerlendirilmesi amaciyla gelistirilmigtir.15
Oryantasyon, anlik ve kisa donem hafiza, dikkat
ve hesaplama, lisan ve praksi
degerlendirilmektedir. SMMT toplam puaninin
egitimli kigilerde 23 veya altinda olmasi,
egitimsiz kisilerde (bes yildan az egitim siiresi)
ise 18 ve altinda olmasi biligsel bozukluga isaret
etmektedir. )

Pittsburgh Uyku Kalitesi Indeksi

Yagh bireylerin uyku kalitesini
degerlendirmek amaciyla Pittsburgh Uyku
Kalitesi Indeksi (PUKI) kullanildi. PUKI, 1989
yilinda Buysse vd. tarafindan gelistirilmisg,
gecerlik ve glivenilirligi yapilmis bir indekstir.6
PUKI toplam 24 soru igerir, bu sorularin 19’u
bireyin kendini degerlendirdigi sorulardir. Bes
tanesi ise bireyin esi veya bir oda arkadasi
tarafindan yanitlanmaktadir. Bu bes soru
yalmizca klinik bilgi i¢in kullanilmakta ve
puanlamaya katilmamaktadir. Puanlamaya
katilan 18 soru, yedi bilesenden olugsmaktadir.
Bunlar; 6znel uyku kalitesi, uyku latansi, uyku
stiresi, aligilmig uyku etkinligi, uyku bozuklugu,
uyku ilact  kullanimi ve gundiz islev
bozuklugudur. Her bilegsen 0-3 puan arasinda
degerlendirilmektedir. Toplam puan 0-21
arasindadir. Olcek uyku bozuklugu olup
olmadigin1 ya da uyku bozukluklarinin
yvayginligimi gostermez ancak 0-4 puan arasi
alan bireylerde uyku kalitesinin iyi oldugunu, 5-
21 puan alan bireylerde ise uyku kalitesinin
ko6t oldugunu gosterir.16.17

Yorgunluk Siddet Olgegi

Calismada yashh bireylerde yorgunluk
siddetini 6lgmek amaci ile Yorgunluk Siddet
Olgegi (YSO) kullanildi. Olgek ile son bir ay
i¢erisindeki yorgunlugun siddeti
sorgulanmaktadir. Olgcek dokuz sorudan
olugsmakta ve her soru yedi puan tlzerinden
derecelendirilmektedir. Yiksek puanlar
yorgunlugu gostermekte, 28 puan ve usti
siddetli yorgunlugun varligina igsaret
etmektedir.1819

Yorgunluk Etki Olgegi
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Yorgunluk Etki Olgegi (YEO), kronik
hastaliklarda veya cesithi durumlarda
yorgunluk  semptomlarini  degerlendirmek
amaci ile geligtirilmistir. Kirk sorudan olusur ve
yorgunlugun yasam tizerindeki etkilerini
degerlendirmektedir. Olcek kognitif, fiziksel,
psikososyal etki puanlari ile toplam puan olmak
tizere dort ayr1 sonug vermektedir. Her soru “0-
problem yok” ve “4-maksimum problem”
arasinda derecelendirilmektedir. En yuksek
puan 160’tir. Yiksek puanlar yorgunlugun
kognitif, fiziksel ve psikososyal agidan neden
oldugu problemlerin varligina igaret
etmektedir.20-21

Istatistiksel analiz

Calisma verileri SPSS for Windows 19.0
(IBM SPSS Statistics for Windows, Version
19.0. Armonk, NY: IBM Corp.) programi
kullanilarak analiz edildi. Elde edilen verilen
veriler ortalama standart sapma (X+SS) ve say1
(n%) olarak ifade edildi. Gruplarin homojenligi
Levene Testi ile degerlendirildi. Ayrica Merkezi
Limit Teoremi geregi verilerin normal
dagilimdan geldigi varsayilmis q-q plot
grafikleri incelenerek verilerin ¢izgi tlzerinde
simetrik  bir gekilde dagilim gosterdigi
gozlemlendi. PUKI, YSO ve YEO diizeyleri
Bagimsiz Orneklem t Testi kullamlarak
karsilagtirildi. Gruplama ile Dbelirtilen nitel
veriler ise Ki-Kare testi ile karsilastirildi.
Degigkenler arasindaki korelasyon ise “Pearson
Korelasyon = Analizi” ile  degerlendirildi.
Istatistiksel anlamlilik diizeyi p<0,05 degeri
olarak kabul edildi.

BULGULAR

Calismaya huzurevinde yasayan 70 ve evde
yasayan 70 birey dahil edildi. Bireylerin SMMT
puani, yasg ortalamalar1 ve VKI degerleri
birbirine benzerdi (p>0,05). Huzurevinde
yasayan bireylerin %30'u kadin, %701 erkek;
evde yasayan bireylerin ise %47,1't kadin,
%52,9u erkeklerden olugsuyordu. Cinsiyet ve
egitim durumlari1 yéniinden gruplar birbirinden
farkli bulundu (p<0,05). Evde yasayan
bireylerin %8,6’s1 yalniz, %22,1’1 esi ile birlikte,
%10,7’si esi ve ¢ocuklari ile birlikte ve %8,6’s1 bir
akrabasinin yaninda yasiyordu. Huzurevinde
kalan bireylerin ise huzurevinde yagsama siiresi
1-3 y1l arasinda degismekteydi ve timiiniin oda
arkadagi bulunmaktaydi. Her iki grupta
bireylerin yalmizca %14,3’Gi duzenli egzersiz
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yapiyordu. Huzurevinde kalan bireylerin
timinin, evde yasayan Dbireylerin ise
%82,9unun kronik hastaligi bulunmaktayda.
Bireylerin giinliik uyku siiresi, uyku diizeni ve
glindiiz uykululuk durumlar: arasinda gruplar
arasinda fark bulundu (p<0,05). Bireylerin
tanimlayici 6zellikleri Tablo 1’de gosterildi. .

Calismada evde yasayan yashlarda PUKI
degerlerine gore uyku kalitesinin daha distk
oldugu belirlendi (p<0,05). YSO puani, YEO alt
olcekleri ve YEO toplam puaninin ise
huzurevinde yasayan yaghlarda anlamli olarak
daha yiiksek oldugu bulundu (p<0,05) (Tablo 2).
YSO ve YEO puanlarmin yiikksek olmasi
huzurevinde yasayan bireylerde yorgunluk
siddetinin ve etkisinin artigim1 gostermekte idi.
PUKI ile YEO arasinda evde yasayan yashlarda
(r=0,198; p>0,05) ve huzurevinde yasayan
yashlarda (r=0,157; p>0,05) iligki bulunmad.
PUKI ve YSO toplam puam arasinda ise evde
yasayan yashlarda (r=0,249; p<0,05) ve
huzurevinde yasayan yashlarda (r=0,282;
p<0,05) pozitif yénde anlamli iliski bulundu
(Tablo 3).

TARTISMA

Yaghlik; fiziksel, fizyolojik ve biligsel pek
¢ok sistemin degisimi ile birlikte agri, uyku
kalitesi, yorgunluk ve depresyon gibi
problemlerin gorildigi bir stirectir.? Tim bu
degisimler basta cevresel faktorler olmak tizere
pek cok faktorden etkilenmektedir.
Huzurevinde ve evde yasayan yaslilarda uyku
kalitesi, yorgunluk siddeti ve yorgunlugun
yasama etkisini incelemek ve uyku kalitesi ile
yorgunluk arasindaki iligkinin belirlenmesi
amaciyla yapilan bu ¢alismada; evde yasayan
yaglilarin uyku kalitesinin daha distik oldugu,
yorgunluk siddeti ve yorgunlugun kognitif,
fiziksel ve psikososyal etkilerinin huzurevinde
yasayan yaghlarda daha fazla oldugu bulundu.
Ayrica, uyku kalitesi ve yorgunlugun birbirini
etkilemedigi; uyku kalitesi ve yorgunlugun
yasama etkileri arasinda iligki oldugu géralda.
Ayrica cinsiyet, dizenli egzersiz aligkanligi,
¢oklu kronik hastalik varligi, uyku slresi ve
glindiiz uykululuk durumunun yaganan ortama
gore farklilik gésterdigi bulundu.

Calismada huzurevinde yagsayan yaghlarda
erkek birey sayisi, evde yasayan yasglilara gore
daha yiiksekti. Eg kaybi, yalniz yagamanin ve ev
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Tablo 1. Yagli bireylerin tanimlayici 6zellikleri.

Huzurevinde yasayan yashlar (N=70)

Evde yasayan yashlar (N=70)

X+SD X+SD p
Standardize Mini Mental Test 24,87+0,84 24,74+1,25 0,480
Yas (yil) 69,75+2,39 71,6245,12 0,0928
Viicut kiitle indeksi (kg/m?2) 29,32+1,13 28,81+3,09 0,1998
Giinliik uyku siiresi, (saat) 8,08+0,95 7,38+1,08 <0,0018
Huzurevinde kalma siiresi (yil) 1,60+0,66 -
n (%) n (%)

Cinsiyet (Kadin/Erkek) 21/49 (30/70) 33/37(47/53) 0,007*
Egitim durumu

Okur yazar degil 0(0) 2(2,9)

ilkokul mezunu 3(4,3) 10 (14,3)

Ortaokul mezunu 36(51,4) 23(32,9) <0,0011

Lise mezunu 26 (37,1) 25(35,7)

Universite mezunu 5(7,1) 10(14,3)
Evde yasam

Yalniz yasiyor 12 (8,6)

Esiile birlikte 31(22,1)

Es ve cocuklari ile birlikte 15(10,7)

Akraba yaninda 12 (8,6)
Huzurevinde oda arkadasi 70 (100)
Diizenli egzersiz yapma 10(14,3) 10 (14,3) 0,735!
Coklu kronik hastalik varligi 70(100) 58(82,9) <0,001!
Diizenli uyku 64 (61,4) 43 (61,4) <0,001!
Giindiiz uykululuk durumu 7(10) 26 (37,1) <0,001!
*p<0,05. §: ttesti. {: Ki-kare testi.

Tablo 2: Huzurevinde ve evde yasayan yaglilarda uyku kalitesi ve yorgunluk diizeylerinin karsilastiriimasi.
Huzurevinde yasayan yashlar (N=70) Evde yasayan yashlar (N=70)
X£SD X£SD ps

Pittsburgh Uyku Kalite indeksi 5,54+3,35 7,98+45,62 0,002*
Yorgunluk Siddet Olgegi 60,14+1,92 52,64+10,21 <0,001
Yorgunluk Etki Olcegi

Kognitif puan 11,90+2,12 10,05+4,52 0,003*

Fiziksel Etki puani 18,47+2,72 14,15+4,59 <0,001

Psikososyal Etki puani 20,17+3,18 16,44+7,71 <0,001

Toplam puan 58,14+64,71 40,55+15,54 0,029*

*p<0,05. §: ttesti.

Tablo 3. Huzurevinde ve evde yasayan yash bireylerde uyku kalitesi ve yorgunluk arasindaki iligki.

Pittsburgh Uyku Kalite indeksi

Huzurevinde yagayan yaslilar

r(p)

r(p)

Evde yasayan yaslilar

Yorgunluk Siddet Olgegi

Yorgunluk Etki Olgegi - Toplam puan

0,157 (0,195)
0,282 (0,018)*

0,198 (0,100)

0,249 (0,038)*

*p<0,05. r: Pearson korelasyon katsayisi.
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sorumluluklarinin  zorlugu, c¢ocuklar veya
akraba yaninda yasamaktan c¢ekinme gibi
ozellikle Tirk toplumunda erkeklerin roliine
dayal kiltirel nedenlerden dolay1
huzurevinden calismaya katilan erkek birey
sayisinin daha yiksek oldugu distnildi.
Yaglanma ile birlikte pek ¢ok nedene bagh
olarak fiziksel aktivitede azalma meydana
gelmektedir.13.14 Calismada da hem
huzurevinde hem de evde yasayan bireylerin
diizenli egzersiz aligkanliklarinin olmadig:
gorildi. Egzersiz yapmama evde yasayan
bireyler igin beklenen bir durumdur. Ancak
calismanin yapildigi huzurevlerinde egzersiz
olanaklar1 ve fizyoterapist olmasina ragmen bu
sonucun gorilmesi 6nemli bir eksikliktir.

Kronik hastaliklar; uyku ve yorgunlugu
olumsuz yonde etkileyen yaglanma siirecinin
kaginilmaz bir parcasidir. Usta vd. huzurevinde
yasayan yasghlarda yaptiklari c¢alismanin
sonucunda; yasli bireylerin %85,3’intin kronik
hastaligi bulundugunu, bunlardan %49,4inlin
bir, %44,9unun iki veya u¢ kronik hastaliga
sahip oldugunu bildirmiglerdir.22 Bu ¢alismada
ise huzurevinde yasayan bireylerin timiinde
birden fazla kronik hastalik oldugu bulunurken;
evde yasayan bireylerin %82,9unun cesitli
kronik hastaliklara sahip olduklar1 belirlendi.
Calismada buldugumuz degerler Usta vd.
buldugu sonuglara goére daha yiiksekti.
Huzurevlerinde yash bireyler pek ¢ok agidan
kontrol altinda bulunmaktadir. Coklu kronik
hastaliklarin  varhigt huzurevinde kalmaya
bagvurma nedenlerinden biridir. Bu nedenle
calismamizda huzurevinde kronik hastalik
oraninin ylksek bulunmasi beklenen bir
durumdur.

Calismaya Ankara ve Sanliurfa’da bulunan
devlet ve 6zel huzurevlerinde yasayan bireyler
katildi. Boylece tek bir bélgenin sonuglarina
bagli kalinmadi. Yaghlar 1-3 yil arasinda
huzurevinde yasamaktaydi. Yashh bireylerin
yasadiklar1 ortama aligabilmeleri ve uyum
saglayabilmeleri i¢cin en az 6 ay gegmesi
gerektigi bildirilmistir.®8 Calismamiza katilan
bireylerinde o6zellikle uyku diizeni g6z o6niine
alindiginda yasadiklari ortama aligmalar: igin
gecen stirenin yeterli oldugu géruldi. Bireylerin
timinin bir oda arkadas1 bulunmaktaydi.
Huzurevlerinde uyku kalitesini etkileyen
onemli faktorlerden biri oda arkadas:
olmasidir.8 Calismada her iki grupta uyku
kalitesinin olumsuz etkilendigi goriilmekle
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birlikte evde yasayan yasglhilarda bu sonu¢ daha
belirgindir. Dolayisiyla oda arkadasinin olmasi
uyku kalitesi ile dogrudan iligkilendirilemedi.
Evde yasayan yashlara Ankara’min iki farklh
bolgesindeki yaghlar lokali kayitlarindan
ulagildi. Bunun amaci, farkl sosyal ve kiiltirel
yapidaki bireylerin bir arada
degerlendirilmesiydi. Ancak huzurevi grubunda
oldugu gibi iki farkli cografi bélgeden katilim
saglanamadi. Bu yasgh bireyler lokale kayith
olmakla birlikte diizenli olarak sosyal
aktivitelere  katilmadiklar1  belirlendi ve
degerlendirmeler bireylerin kendi evlerinde
uygulanda.

Calismamizda evde yasayan bireylerde
gliinlik toplam gece uykusu siiresi ortalama 7
saatti. Bu sonug; yashh bireylerde saghkh
yetigkinlere gore uyku sliresinin degismedigini
gostermekle Dbirlikte, huzurevinde yasayan
bireylerde uyku siiresi daha uzun bulundu.
Uyku dizeni sorgulandiginda ise evde yasayan
bireylerin %61,4’ i uykusunun diizenli oldugunu
bildirdi. Soykok vd. Sivas il merkezinde yasayan
500 bireyin uyku kalitesini arastirdiklar
calismalarinda evde yasayan  bireylerin
%63,2’sinin ~ uykularinmin  diizenli oldugunu
bildirmiglerdir.22 Calismamizin sonuglar1 bu
¢alisma ile uyumludur. Gundiz uykululuk
durumunun ise evde yagsayan yaslilarda daha
fazla oldugu bulundu. Gece uyku kalitesinin
azalmas1 ve gin iginde evdeki uyarici
aktivitelerin azhigi gliindiiz uykululuk
durumunun artmasina neden olabilir. Ayrica
glindiiz artmis uyku hali, gece uyku kalitesinin
bozulmasinin hem nedeni hem de sonucu
olabilir.

Calismamizda evde yasayan yashlarda
uyku kalitesinin daha diisiik oldugu belirlendi.
Senol vd. huzurevinde kalan yaghlarin
%55,1’inin uyku kalitesinin k6tii oldugunu, gece
uyku siliresinin en o&nemli etkilenen alan
oldugunu Dbelirtmiglerdir.2¢ Kadinlarda ve
kronik hastalig1 olanlarda ise uyku kalitesinin
daha kot oldugunu bulmusglardir.
Calismamizda evde yasayan grupta kadin birey
sayis1t daha fazlaydi. Diger taraftan Fadiloglu
vd. 1ise, uyku kalitesinin cinsiyete gore
degismedigini belirlemiglerdir. Aymi ¢alismada
huzurevinde bir yildan az ve bes yildan fazla
kalan yaghlarin uyku kalitesinin bozuk
olabilecegini belirtmiglerdir.8 Calismamizda
huzurevinde yasayan Dbireyler 1-3 yildir
huzurevinde kalmaktaydi. Dolayisiyla uyku
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kalitesinin huzurevine alisma veya uzun sureli
huzurevinde kalma ile iligkii  duygu
durumundan etkilenmedigini diisginmekteyiz.

Genel olarak; literatiirde bazi ¢aligsmalar ev
ve huzurevlerinde yasayan yaghlarda uyku
kalitesi acisindan fark olmadigimi belirtirken,
bazi calismalarda ise huzurevinde yagayan
yaglilarin uyku kalitesinin daha disiik oldugu
bildirilmigtir.”25 Bunun nedenleri olarak;
huzurevinde yasayan  yaslilarin  buyik
cogunlugunun yeterli gin 18181 almadan
hareketsiz bir yagsam stirmesi, odalarin yeterli
sessizlikte olmamasi, aile bireylerinin sosyal
destek ve 1lgisinden wuzak olunmasi gibi
nedenlerden bahsedilmigtir.26 Cohen-Mansfield
vd. ise yashlarda uykuyla iligkili diizen ve
tercihlerle ilgili bir ¢calisma yapmiglardir. Kendi
evlerinde yasayan yaglilarin ¢ogunun
yataklarinda uyuduklarini, baz1 bireylerin ise
koltukta uyuduklarini, uyku oncesi ¢ogunun
televizyon seyrettigini ve sabah gec¢ saatte
uyandiklarini ve dolayisiyla uyku diizenlerinin
bozuldugunu belirlemiglerdir.2? Calismamizda
ise, uyku kalitesi evde yasayan yaglilarda daha
diisik bulundu. Bu durumun yalnizlik, korku,
olumsuz duygu ve diisincelerden
kaynaklanabilecegi gibi, Cohen-Mansfield vd.
calismasina uygun olarak gec¢ saatte uyuma,
yataginda uyumama ve ge¢ kalkma gibi
nedenlerden de kaynaklandigim
distinmekteyiz. Huzurevlerinde ise uyuma ve
uyanma saatlerinin belli bir diizende olmasi,
belli bir saatten sonra ortak alanlarda
aydinlatilmanin azaltilmasi ve bireyin kendi
evindeki kadar serbest davranamamasi gibi
faktorlerden dolayr uyku diizeni daha olumlu
etkilenmis olabilir.

Yaghilarda yorgunluk yaglihiga bagh
degisimlerin beraberinde getirdigi bir
durumdur.’® Yorgunluk giinlik aktivitelerin
verimli yapilamamasina yol ag¢maktadir.
Calismamizda her iki gruptaki bireylerde
siddetli yorgunluk bulunmaktaydi. Bununla
birlikte  huzurevinde yasayan bireylerin
yorgunluk siddetinin evde yasayan bireylere
gore daha yiiksek oldugu belirlendi. Yaghlarda
evde yasamin getirdigi ev idaresi ve
sorumluluklarin  yorgunluga yol acacag
beklenirken, huzurevinde belli bir rutini
yasamak, sedanter durum ve bunun getirdigi
duygusal etkilenimin yorgunlugu etkileyerek bu
sonuca yol actign  dustnuldi.  Ayrica
huzurevinde kalan bireylerin kronik hastalik

oranlarinin  yiksek olmasimnin yorgunluk
diizeyini  etkilemis  olabilir.  Yorgunluk
semptomlarinin huzurevinde kalan bireyleri
kognitif, fiziksel ve psikososyal yonden daha
fazla  etkiledigi  bulundu. Soyuer  wvd.
huzurevinde yasayan bireylerde yorgunluk
goriilme oranin yliksek oldugunu ve giinlik
aktivitelerin olumsuz etkilendigini
belirlemiglerdir.28 Yaghlarda yorgunluk ile ilgili
calismalar az sayidadir ve birgogu kanserli
hastalarda yapilmistir.29 Ancak kansere baglh
olarak olusan pek ¢ok yan etki saghkli yash
bireylerle karsilagtirma yapmay1 ve sonuglari
tartismay1 glclestirmektedir.

Genel olarak uyku kalitesi ile yorgunlugun
iligkili oldugu bilinmektedir.3? Caligmada uyku
kalitesi ile yorgunluk siddeti arasinda iligki
bulunmadi. Goldman vd. ginlik uyku stresinin
alt1 saatten az veya sekiz saatten ¢ok olmasinin
yorgunlugu artirdigim bildirmiglerdir.3!
Calismamizda katilan bireylerin ortalama uyku
stireleri 7-8 saat arasinda degismekteydi. Bu
nedenle uyku kalitesi ile yorgunluk siddeti
arasinda iligki bulunamamig olabilecegini
diustinmekteyiz. Diger yoénden Stenholm vd.
literatiirde yorgunluk kavraminin halsizlik ve
glgsuzliik gibi terimler de ifade edildigini ve her
uyku bozuklugunun yorgunluk ile iligkili
olmayabilecegini ancak yorgunlugun yetersiz
mobilite ile iligkili oldugunu belirtmiglerdir.3!
Bu goriise uygun olarak yaptigimiz literatir
taramasinda yasl bireylerde yorgunlugun g¢ok
fazla arastirilmadigini ve yorgunlugun enerji
azhgi, gligstizliik gibi terimlerle ifade edildigini
belirledik. Ayrica, uyku kalitesinin yorgunluk
siddetini etkilemedigi ancak yorgunlugun
kognitif, fiziksel ve psikososyal genel etkileri ile
iligkili oldugu belirlendi. Bu durumun fiziksel

yorgunluktan ¢ok, zihinsel yorgunluktan
kaynaklandig: diigtintild.

Limitasyonlar

Calismamizin baz1 limitasyonlar:

bulunmaktadir. Bu limitasyonlardan ilki
gruplarda kadin ve erkek sayisimin farkh
olmasidir. Bu farkliligin uyku ve yorgunluk
sonuglari uzerinde etkili olabilecegini
digtnuldi. Diger bir limitasyonumuz ise,
huzurevi grubundaki  bireylerin  farkh
sehirlerden ¢alismaya katilmasina ragmen evde
yasayan bireylerin yalnizca Ankara ili icinden
sec¢ilmis olmasidir. Ayrica yasli bireylerin
depresyon ve anksiyete diizeyleri
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degerlendirilebilseydi  sonug¢larimizin  daha
etkili yorumlanabilirdi.

Sonug

Huzurevinde ve evde yasayan yashlarda
uyku kalitesi ve yorgunlugun incelenmesi
amaciyla yapilan ¢calismamizin sonucunda; her
iki gruptaki yaslilarin uyku kalitelerinin diigiik
oldugu ancak ev grubunda daha olumsuz
etkilendigi bulundu. Huzurevinde yasayan
yaglilarda yorgunluk siddetindeki artigin
bireyleri daha fazla etkiledigi goruldi. Uyku
kalitesi ile yorgunluk siddetinin birbirini
etkilemedigi belirlendi. Sonug olarak; huzurevi
veya ev gibi farkli ortamlarda yasayan
yaghlarda uyku kalitesi ve yorgunluk
birbirinden farklilik gosterebilmektedir.
Yaghlarin yasadiklar1 ortam dikkate alinarak
detayh degerlendirmelerin yapilmasi ile bireye
ozel ihtiyaclar belirlenebilir. Yagh bireylerde
uyku ve yorgunlugu etkileyen bireysel ve
cevresel faktorlerin daha detaylhh arastirildig:
calismalara ihtiya¢ bulunmaktadar.
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Pes planuslu bireylerde farkli ark yliksekliklerinin alt

ekstremite postiiral dizilimi tizerine etkisi
Mustafa SAHIN1, Zeliha Candan ALGUN:

Amag: Degisik yiiksekliklerdeki standart medial ark takviyelerinin statik ayakta durma postiiriindeki alt ekstremite dizilimi
lizerine anlik etkilerini degerlendirmek ve birbirlerinden farkini saptamaktir.

Yontem: Klinik ve radyolojik bilateral pes planus tanisi konulan 20 (9K, 11E) yetiskin calismaya dahil edildi. PostureScreen
Mobile (PSM) uygulamasi kullanilarak medial ark takviyesi olmadan ve 1, 1,5 ve 2 cm ark takviyesi ile ayni mesafe ve
yiikseklikten anterior, posterior ve lateralden olmak iizere 4 yonlii fotograflan cekildi. i§aretlenen anatomik noktalar ile postiiral
sapmalar hesaplandi. Calisma genelinde istatistiksel anlamlilik sinin %5 (p<0,05) olarak belirlendi ve analizler SPSS 22.0
yazilimi kullanarak gergeklestirildi. Demografik veriler i¢in tanimlayici istatistik ve degisken farklarinin saptanabilmesi i¢in One
Way Repeated Measures ANOVA kullanild.

Bulgular: Farkh ark takviye yiiksekliklerinin kalca ve lumbar bélgede istatistiksel olarak birbirleri arasinda veya takviyesiz
postiire karsi anlamli bir fark yaratmadigi (p>0,05), 1cm’lik takviyenin ise, ark takviyesiz postiire gore, statik diz fleksiyonunu
anlamh oranda azalttig gorilmiistir (p<0,05). Diger yiiksekliklerin diz eklemi iizerine etkisi istatistiksel olarak tespit
edilememistir (p>0,05).

Sonug: Tabanlik kullaniminin statik postiir iizerindeki anlik etkisini inceledigimizde diz ekleminde var olan postiiral bozuklugu
ortadan kaldirmaya yardim ettigi goriilmektedir.

Anahtar kelimeler: Ark destegi, Alt ekstremite, Medial longitudinal ark, Pes planus.

Effect of different arch heights on the lower extremity postural alignment

in individuals with pes planus
Purpose: The aim of this study was to evaluate the immediate effects of standard medial arch reinforcements at different heights
on the lower limb alignment in the static posture and to determine the difference from each other.
Methods: Twenty (9F, 11M) adults diagnosed with clinical and radiological bilateral pes planus were included in the study. Four-
way photographs were taken without any medial arch support and with 1, 1.5 and 2 cm arch supports from the same distance
and height from anterior, posterior and lateral by using the PostureScreen Mobile (PSM) application. Postural deviations were
calculated with marked anatomic points. The statistical significance limit was determined as 5% (p <0.05) in this study and the
analyzes were performed using SPSS 22.0 software. One Way Repeated Measures ANOVA was used to determine descriptive
statistics and variable differences for demographic data.
Results: Arch supports shown no differences in the hip and lumbar region between different heights and without support
(p>0,05). Arch support with 1cm was found to significantly reduce static knee flexion compared to the without any support
(p<0,05). The effect of other heights on knee joint could not be determined statistically (p>0,05).
Conclusion: When we examine the effect of the use of arch supports on the static posture, it has seen that it helps to eliminate
the postural disorder present in the knee joint.
Keywords: Arch support, Lower extremity, Medial longitudinal arch, Pes planus.
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edial longitudinal ark, zemin
diizlemine goére olan yiikseklige

dayanilarak karakterize edilmigtir.

Ark yiksekliginin normal degerler
olarak yayimlanan parametrelerin altina
diismesi, medial longitudinal arkin
yiksekliginin azalmasi veya yok olmasi, arka
ayak kisminin valgusu ve orta ayagin arka
ayaga gore abduksiyonunun eslik ettigi, kronik
anomali pes planus olarak bilinir.1-3 Pes planus,
daha ¢ok yeni doganlarda olmak tuzere, bir¢ok
¢ocukta ve yetigkilerin %15’inde gérilmektedir.4

Ayak postiirii, norolojik ve romatolojik
hastaliklar gibi baz sistemik kogullardan glcli
bir sekilde etkilenirken, saglikli bireyler
arasinda ayak postiriindeki degisikliklerin alt
ekstremite hareketindeki degisikliklerle iligkili
olduguna dair kanitlar ortaya ¢ikmaktadir.se
Ayak postiiral degisimlerinin, bazi durumlarda
artmig alt ekstremite yaralanmasi riski ile
iligkisi gosterilmigtir.7,s

Prospektif olarak yapilan ¢alismalar, ayak
tzerine agirhik verildiginde ayak postiiriindeki
degisikliklerin, askeri acemilerde artmig medial
tibial stres sendromu riski ile iligkili oldugunu
ve triatletlerde asir1 bacak yaralanmasi riskine
yol agtigim1 gostermistir. 78 Bu bulgular, pes
kavusun ve pes planusun bir kisiyi
yaralanmaya yatkin hale getiren anormal
biyomekanik parametreler olabilcegini
gostermektedir.

Pes planus ile iligkili en sik rastlanan
patomekanik problem ayakta durma ve yuriime
sirasinda asir1 pronasyondur.s Statik durus
sirasinda anormal pronasyonun c¢ogu kiside
hafif rahatsizliga yol agarken, hareket sirasinda
ayak agrisina ve postiral semptomlara neden
olabilecegi vurgulanmigtir.io

Medial ark takviyeleri sok absorbsiyonu ve
uygun yapisal dizilimi saglayip, hastalarda
sikayeti gidermek amaciyla konservatif tedavi
olarak siklikla uygulanmaktadir.i1-13  Ark
destegi i¢in kullanilan ayak ortezinin, ayagin
malformasyonlarini  iyilestirdigi,  dinamik
postiiri duzelttigi, bacak hizalamasinda ve agr1
kontroliinde etkili oldugu ve yuriylsi normal
hale getirdigi bilinmektedir.1415 Ancak bu
ortezlerin recete edilmesi yaklagimi tartigmal
olmakla birlikte ortezleme tiplerine yonelik bir

rehber yoktur.
Bu hastalarla yapilan c¢alismalarda ark
digtkliginin diz, kalca ve bel

rahatsizliklarina yol actigi, saghkli bireylerle

karsilastirildiginda 6n diz agrisi ve bel agrisi ile
2 kat daha fazla iligkili oldugu kanitlanmagtir.1e
Calismamizin amaci degisik
yuksekliklerdeki standart medial ark
takviyelerinin statik ayakta durma
postiiriindeki alt ekstremite dizilimi tUzerine
anhk etkilerini degerlendirmek ve
birbirlerinden farkini saptamaktir.

YONTEM

Ortopedi ve travmatoloji uzmamn tarafindan
klinik ve radyolojik bilateral pes planus tanisi
konulan 20 (9K, 11E) yetiskin calismaya dahil
edildi. Caligma i¢in diglanma kriterleri; bilinen
norolojik bir rahatsizlik, akut ortopedik travma,
gecirilmis ortopedik alt ekstremite cerrahisi,
gebelik olarak belirlendi. Onaylar1 alinan tim
bireyler, PostureScreen Mobile 7.6-1Phone- 10S
10.2.1 uygulamasi kullanilarak 4 farkli élgtimle
degerlendirildi. Kisilerin medial ark takviyesi
olmadan ve 1, 1,5 ve 2 cm ark takviyesi ile ayni
mesafe ve yukseklikten anterior, posterior ve
lateralden olmak tizere 4 yonliu fotograflar
cekildi. Anteriorda sag-sol Spina Iliaca Anterior
Superior (SIAS) ve ayak bilegi orta noktasi,
posteriorda 3. lumbar vertebra (L3), sag-sol
Spina Iliaca Posterior Superior (SIPS) ve ayak
bilegi orta noktasi, lateralde torakanter major,
dizin orta noktasi ve lateral malleol olmak tizere
referans noktalari isaretlenerek postiur analizi
yapildi ve demografik bilgileri kaydedildi.

PostureScreen Mobile uygulamas1 gucla
glvenilirlik ve gecerlilik on kanit1
gostermistir.17

Calismaya katilan tim bireylere c¢alisma
hakkinda bilgi verilerek, yapilacak ol¢gimlerin
asamalar1 anlatildi ve onay alindi. Calismanin
yapilabilmesi i¢cin Istanbul Medipol Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu'ndan gerekli izin ve onay 15.11.2018
tarihli karar ile alind1 (No: 10840098-604.01.01-
E.50493). Calisma Ozel Istanbul Medipol
Hastanesi'nde gergeklestirildi.

Istatistiksel analiz

Calisma genelinde istatistiksel anlamlilik
s1ir1 %5 (p<0,05) olarak belirlendi ve analizler
SPSS 22.0 (inc. Chicaggo, IL, ABD) yazilimi
kullanarak gergeklestirildi. Demografik veriler
icin tamimlayic1 istatistik kullanildi. Yapilan
normalite testi sonucunda degiskenler normal
dagilima uygunluk gostermekteydi ve
degigskenlerin postiral dizilim {zerindeki
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etkilerinin farklarinin saptanabilmesi i¢in One
Way Repeated Measures ANOVA kullanild.

2))))

Sekil 1. Farkli yiiksekliklerdeki ark takviyeleri ve sabitleme
isleminin gerceklestigi kalip.

BULGULAR

Pes Planuslu bireylerin yas ortalamalar:
32,70 + 9,40 yil, boy ortalamalar1 1,69 + 0,08 m,

Sahin et al

kilolarinin ortalamas1 72,25 + 16,62 kg, Vicut
Kitle Indeksi (VKI) ortalamasi ise 24,92 + 5,40
kg/m2 olarak kaydedilmistir. Yapilan alt
ekstremite postiir analizlerinde ark takviyesi
yuksekliklerinin kalga ve lumbar boélgede
istatistiksel olarak birbirleri arasinda veya
takviyesiz postire karsi anlamh bir fark
yaratmadigl sonucuna varilmistir (p>0,05).
lem’lik ark takviyesinin ise, ark takviyesi
yapilmadig1 postire gore, statik ayakta durma
pozisyonunda diz fleksiyonunu anlamli oranda
azalttign ~ gorilmiistiir  (p<0,05).  Diger
yiksekliklerin diz eklemi tizerine etkisi
istatistiksel olarak tespit edilememistir.

TARTISMA

Calismamizda pes
recetelendirilen  farkh
takviyelerinin, alt  ekstremite  postiiral
dizilimine anlik etkisi arastirilmigtir.
Yiiksekliklerin kal¢ca ve lumbar bélge lizerine
etkisi olmadigi, ancak 1 cm’lik yliksekligin diz

planusli  bireylere
yikseklikteki ark

eklemindeki fleksiyonu azalttigi yoniinde
sonuglar verdigi gérilmustir.

Literatiir incelendiginde tabanhk
desteginin statik postir {izerine etkisini
degerlendiren c¢aligmalara rastlanmamagtir.
Ancak yapilan kinetik ve  kinematik

degerlendirmeler sonucunda, Evrendilek vd.is
femoral anteversiyonu azalmig ve pes plano
valguslu ¢ocuklarda wuygulanan tabanlik
tedavisinin sagittal diizlemde eklem
kinematigini ve horizontal kal¢a rotasyonunu
iyilestirdigi sonucuna varmig, Rana ve ark.i41se
lateral kamalarin, tepe diz adduksiyon
momentini ve diz adduksiyon agisal impulsunu
onemli olgiide azalttigimi gormiistiir. Ozkan
vd.1s varus deformiteli bireylerde deformite
derecesine gore 5, 8, 10 mm yiiksekliginde
lateral kama tabanlhign kullaniminin alt
ekstremite  elemanlarmma  yik  dagilim
incelenmistir. Kikirdaklarda olugsan gerilmeler
lateral kama kullanimi1 sonucunda azalmig ve
varus deformitesini diizeltmede etkili olacagi
sonucuna varmistir.

Kamali tabanliklarin medial diz osteoartriti
olan kigilerde biyomekanik olarak medial
bélmenin yiiklenmesini azaltmakta oldugunu ve
medial kompartmandaki osteoartritik dizin
konservatif tedavisi i¢in etkili oldugu yapilan
arastirmalar arasida yer almaktadir.19,20
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Tablo 1. Farkli yiikseklikteki tabanliklarin alt ekstremite postiiral dizilimi iizerine etkisinin karsilastirimasi.

Takviyesiz 1 cm takviyeli 1,5 cm takviyeli 2 cm takviyeli
Spina iliaca posterior superior (°) 4,35+1,06 4,54+0,68 4,21+0,88 3,89+1,00
Anteriordan kalga (°) 1,69+0,44 2,25+0,35 1,38+0,33 1,34+0,32
Posteriordan kalga (°) 2,18+0,45 1,62+0,25 1,40+0,30 1,66+0,25
Sol lateralden kalga (°) 5,51+3,15 4,52+2,27 4,85+2,00 4,47+2,26
Sag lateralden kalga (°) 3,49+3,33 2,43+3,31 2,31+2,67 3,40+3,00
Sol lateralden diz (°) 5,98+3,15 4,75+2,54 5,15+2,78 6,85+3,21 *a
Sag lateralden diz (°) 4,80+2,07 3,63+1,69 3,89+2,63 3,98+3,29 *a

*p<0,05. a: Takviyesiz ve 1 cm takviyeli arasinda.

Ayak arklarindaki yapisal anormalliklerin
alt ekstremitede ve o&zellikle patellofemoral
mekanizmada anormal stresler olusturdugu ve
tibial torsiyona yol ac¢tig1 diisiniilmektedir.21-26

Aragtirmalar, ayagin ve ayak bileginin
uzun sureli pronasyonu asiri medial tibial
torsiyona, bu da kinetik zincirde yukar:1 dogru
anormal  kuvvetler iletilmesine ve alt
ekstremitenin tiim bilesenleri tizerinde anormal
baskilara sebep olacag gostermigtir.27

Ayni zamanda, pes planuslu insanlarda kas
aktivitesindeki elektromiyografik farkhliklar,
orta ayakta arka asiri yuklenmeyi azaltmak i¢in
alt ekstremite kaslarinda noromiskiler
kompansasyonunu yansitiyor olabilecegine de
ulagilmaktadir.2s

Limitasyonlar

PSM ile anterior plandan diz posturuni
objektif olarak inceleyen sayisal translasyon ve
angulasyon degerlerine ulasilamamaktadir, bu
nedenle dizin medio-lateral yondeki postiiri

konusunda sayisal bir yorum
yapilamamaktadir.

Sonug

Tabanhik kullaniminin statik  postir

tuzerindeki anhik etkisini inceledigimizde diz
ekleminde var olan postiral bozuklugu ortadan
kaldirmaya yardim ettigi goriilmektedir. Uzun
stireli tabanlik kullanimi1 ile birlikte alt
ekstremitenin dizilimindeki degisimleri
incelemek i¢in yeni c¢aligmalara ihtiyag
duyulmaktadir.

Cikar Catigmasi: Yok

Etik Onay: Bu arastirma protokolii Istanbul Medipol
Universitesi Girisimsel Olmayan Klinik Aragtirmalar
Etik Kurulu (sayr: 10840098-604.01.01-E.50493,
tarih: 15.11.2018) tarafindan onaylanda.

Tesekkiir: Yok.

Finans: Yok.
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ORIGINAL ARTICLE

Giyilebilir hareket analiz sisteminin (G-walk) saglikli
yetigkinlerde yuriiyis ve sicrama degerlendirmesi lzerine

givenilirliginin arastiriimasi

Gokhan YAZICI, Melek VOLKAN YAZICI2, Gamze QOBANOGL!Jl, Buse KUPELIY, Cagla OZKUL!,
Deran OSKAY!, Nevin ATALAY GUZEL!

Amag: Giyilebilir hareket analiz sistemleri kliniklerde yiirilyiis ve sigrama performansinin degerlendirilmesinde yaygin olarak
kullanilmaktadir. G-walk cihazi bu amagla kullanilan cihazlardan biridir. Bu tiir cihazlan klinik degerlendirme icin kullanmadan
once giivenilirliginin belirlenmesi biiyiik 6nem tagimaktadir. Bu ¢calismanin amaci, saglikli yetiskinlerde yiiriiyiis ve sigrama
parametreleri icin G-walk giyilebilir hareket analiz sisteminin test-tekrar test giivenilirligini incelemektir.

Yontem: Calismaya kirk dokuz (30 kadin, 19 erkek, 23,58+2,65 yas) saglikli goniillii katildi. Katihhmeilarin yiirilyiis ve sigrama
parametreleri G-walk cihaz kullanilarak degerlendirildi. Yiirilylis parametreleri igin; hiz, kadans, adim uzunlugu, adim siiresi,
durus siiresi, salinim siiresi, cift destek, tek destek siireleri ve pelvik acilar degerlendirildi. “Counter movement jump”, “squat
jump” ve “countermovement jump with arms thrust” sigramalann maksimum yiiksekligi degerlendirildi. Test-tekrar test analizi
icin sinif ici korelasyon katsayisi (ICC) yontemi kullanildi (p<0,05).

Bulgular: Pelvik agilar haricindeki yiiriiyiis parametresi dlgiimlerinin tiimiiniin yiiksek veya milkemmele yakin test-tekrar test
givenilirligine (ICC: 0,728-0,969) sahip oldugu, pelvik acilarin élciimlerinin ise orta derecede test-tekrar test giivenilirlige
sahip oldugu (ICC: 0,463-0,659) bulundu. Tiim sigrama parametrelerinin 6lciimlerinin milkemmele yakin test-tekrar test
giivenilirlige sahip oldugu goriindii (ICC: 0,900-0,986).

Sonug: Bu calismanin sonucunda G-walk cihazinin yiiriiyiis ve sicrama degerlendirmesinde kullanilacak giivenilir bir cihaz
oldugu ortaya konmustur. G-walk cihazinin tasinabilir, kullanimi kolay ve uygun maliyetli olmasinin yani sira saglikl
yetiskinlerde yiiriiyiis ve atlama performansini 6lgmede giivenilir oldugu bulunmustur. Bu calisma clinictrials.gov iizerinde
kaydedildi: NCT04310982

Anahtar Kelimeler: Yiiriiyiis analizi, Giivenirlik, Giyilebilir elektronik cihaz.

The reliability of a wearable movement analysis system (G-walk) on gait and jump assessment in
healthy adults

Purpose: Wearable inertial sensor systems are generally used in the assessment of gait and jump performance in clinics. G-
walk is one of these devices however, before using this device for clinical interpretation, the reliability of this device must be
defined. The aim of this study was to investigate the test-retest reliability of the G-walk wearable movement analysis sensor
system for gait and jump assessments in healthy adults.

Methods: Forty-nine healthy volunteers (30 females, 19 males, 23.58+2.65 years of age) participated in the study. The jump
and gait parameters of the participants were evaluated using G-walk. The gait parameters were; speed, cadence, stride length,
stride duration, stance duration, swing duration, double support, single support and pelvic angles during gait. The maximum
height of the following jumps was assessed; counter movement jump, squat jump and countermovement jump with arms thrust.
The intraclass correlation coefficient (ICC) method was used for test-retest analysis (p<0.05).

Results: All gait parameter measurements had high or excellent test-retest reliability (ICC:0.728-0.969) with the exception of
pelvic angles during gait. The assessment of pelvic angles had moderate test-retest reliability (ICC: 0.463-0.659). All of the
jump parameters’ measurements had excellent test-retest reliability (ICC: 0.900-0.986).

Conclusion: In conclusion, this study shows that the G-walk is a reliable device for assessing gait and jump. Alongside being
portable, easy to use and affordable at cost, the G-walk was found to be reliable in measuring gait and jump performance in
healthy adults. The study was registered on clinicaltrials.gov: NCT04310982

Keywords: Gait analysis, Reliability, Wearable electronic device.
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ait analysis is an effective method used
Gfor a variety of purposes, including
assessing neurological diseases, risk of
falling, orthopedic disability and progress
during rehabilitation.2 Gait analysis is
necessary to customize treatment, track
individual progression, and prove therapeutic
benefits and can also detect deviations and
impairments underlying reduced function.3
Thus may assist in clinical decision making in
addition to quantifying the effectiveness of
rehabilitation. Basic clinic gait analysis are
mainly observational or based on gait speed in a
wide range of populations.’ However, these tests
are not sufficient to evaluate other
spatiotemporal parameters, such as cadence,
step length and derivative parameters, such as
gait symmetry, which are considered essential
for a complete and accurate assessment of
gait.36
The power of leg muscles and performance
of vertical jump are considered to be critical
elements for maximum athletic performance,
and also for carrying out daily activities and
vocational tasks.” Additionally, jump
performance measures can be used in; the
prediction of injury risks, assessment of talent,
and replication of competitive activities in

athletes. Furthermore, vertical jumping
performance can be  associated  with
neuromuscular  fatigue.8  Therefore  the

measurement of vertical jump height 1is
frequently used by many professionals working
in various fields of sports.® Performance on a
maximum vertical jump could be used as a
functional test to assess lower limb strength.10
Vertical jumping performance can be evaluated
by both static squat jump (SSJ) and counter-
movement jump (CMJ) tests.

The analysis of gait and jump performance
must be applicable in a clinical setting. Thus; it
needs to be easy to apply in a variety of life
situations.!? The assessments should be
duplicable, constant, capable of differentiating
between conditions which are normal and
abnormal, and must also be inexpensive.” The
gold-standard laboratory based assessment
methods used in the assessment of gait and
jump analysis are; 3-dimensional motion
capture systems, optical encoders, position
transducers or force plates.!2

These techniques are highly accurate,
however, they present common limitations that
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may restrict their clinical use. They require
more time for setup and analysis, technical
expertise and equipment than is available in the
average physiotherapy department and are
costly.13 Due to these drawbacks, wireless
inertial sensors (WIS), are now used in gait and
jump performance assessment. WIS are; easy to
use, lightweight and cost-effective. Since these
devices are wireless, unrestricted movement is
enabled.4

The BTS G-WALK sensor system (G-Walk)
is a WIS which can be used in the determination
of spatiotemporal parameters and also pelvic
movements (rotation, tilt and obliquity) during
gait.14 The system, provides a series of
parameters that analyze various movements
including walking, running and jumping. The
software used is BTS G-Studio. G-Studio is a
simple and easy-to-use software that can
manage different acquisitions and
automatically elaborate and report different
analysis protocols. Following each analysis, a
report which contains all the above-mentioned
parameters is created automatically by the
software.3

The G-Walk was recently introduced as a
multipurpose testing and treatment device for
the assessment of gait and jump. Before using
such devices for clinical interpretation, the
reliability must be investigated. In literature
there is one study evaluating the reliability of
the G-Walk on gait. In this study by De Ridder
et al., the concurrent validity of the G-walk on
gait parameters in healthy individuals was
assessed.? However it is unknown whether the
G-Walk is reliable in the assessment of jump
performance. The measurements obtained via
this device must be precise, capable of
differentiating between normal and abnormal
conditions and should be able to produce similar
results in each assessment.” As a portable low-
cost device, G-Walk may be beneficial in the
assessment of jump performance.

Therefore, the purpose of the present study
was to investigate the test—retest reliability of
the G-Walk wearable sensor system for gait and
jump parameters in healthy adults.

METHODS

Participants

Forty-nine healthy participants (30
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females, 19 males) completed the test-retest
protocol with 7 days between tests. Participants
were; 23.58+2.65 years of age, 62.9+10.08 kg of
weight and 168.76+8.31 cm of height.
Participants included in the study did not have
any musculo-skeletal, neurologic or other
pathology potentially altering their gait and
jump performance. Prior to recruiting
participants for our study, a power analysis was
performed with the G-power program, version
3.1.9.5 and the target sample size was reached
with a probability of 0,05 and 80% power.
Informed consent forms were obtained from the
subjects stating that they were willing to
participate in this study. The ethics committee
of Gazi University has approved this study with
the approval number of 2019-345. The authors
conformed to the ethical guidelines of the 1975
Declaration of Helsinki. This study was
registered on clinicaltrials.gov with an ID of
NCT04310982.

Study design and procedures

Upon arrival at the first test session, the
participants filled out an informed consent and
medical history form that included demographic
information and answered questions
determining inclusion/exclusion criteria for the
study. The jump parameters and gait
parameters of the participants were evaluated
using the G-Walk sensor system (BTS G-Walk
BTS Bioengineering Company, Italy). G-Walk is
built with an accelerometer with 3 axes, 16
bit/axes with multiple sensitivity (2, +4, +8, +16
g), a magnetometer with 3 axes 13 bit (1200 pT)
and a gyroscope with 3 axes 16 bit/axes with
multiple sensitivity levels (250, +500, +1000,
+2000°/s). All data were collected using a
frequency of 100 Hz. The acquired data is
transmitted via a Bluetooth connection to a
computer.

For the data analysis, all measurements
are calculated based on the person's height and
movements. Therefore, it is necessary to enter
the height of the person prior to assessment.
The height of the subjects is used by the
calculation algorithm to properly identify the
gait and jump parameters. The device was worn
on the waist of the person being evaluated via
an elastic belt and the center of the device was
located at the fifth lumbar vertebrae.l* To be
sure of correct placement of the device, the
processes of the posterior superior iliac spines of
the individual being assessed was palpated to

determine the L4-L5 intervertebral space. After
the G-Walk was positioned in place correctly,
both gait and jump parameters were evaluated
in the same session. The participants were
informed to wear their own comfortable and
non-restricting clothing during the tests.

Evaluation of gait parameters

The gait assessments began with the
participant standing still in an orthostatic
standing position. The position had to be
maintained for a few seconds until the end of the
stabilization of the G-Walk device. The
participants were instructed to walk on a 7-
meter track. The boundaries of the track were
marked to ensure a correct analysis. The
participants walked at their natural speed along
an absolutely straight path. A successful trial
was characterized by the participant completing
the 7-meter track and returning to the starting
point. The parameters that were evaluated
using the G-Walk were; speed (meter/seconds),
cadence (steps/minute), stride length (meters),
stride duration (seconds), stance duration (% of
gait cycle), swing duration (% of gait cycle),
double support (% of gait cycle), single support
(% of gait cycle) and pelvic angles during gait
(degrees).

Evaluation of jump parameters

The jump tests protocols included; counter
movement jump (CMJ), static squat jump (SSJ)
and counter movement jump with arms thrust
(CMJAT). At the end of the jump tests, all
kinematic parameters concerning the evaluated
jump were provided by the software. The
following variables were assessed via the G-
Walk device for jump performance; height (cm),
peak speed (m/s), take off speed (m/s), take off
force (kN), impact force (kN) and maximum
concentric power (kN). Each participant
performed a session of three trials for each of the
assessed jumps. The jump with the maximum
height was accepted for analysis.

Test execution

Countermovement jump

The subjects began the test in upright
position with their feet placed shoulder width
apart and hands on their hips. Once the
evaluator gave the command to start, the
participants made an initial downward
movement via flexion of their hips and knees,
then immediately extended their hips and knees
again to jump off the ground vertically. During
the entire test, the participants were instructed
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to maintain the upright position of the trunk
with their hands on their hips. The stages of
CMJ can be seen in Figure 1.

Static Squat Jump

In the evaluation of this test, the
participants began the test in upright position
with their feet positioned shoulder width apart
and the hands on their hips. Once the evaluator
gave the command to start, the participants
performed a squat by flexing their knees 90
degrees and maintained this position for a
second. From this position of static squat, the
participant performs a vertical jump without
any countermovement towards down to
maintain the elasticity. If the participant was to
perform a countermovement, the test was
considered invalid and thus repeated. During
the entire test, the participants were instructed
to maintain the upright position of the trunk
with their hands on their hips. The stages of SSJ
can be seen in Figure 2.

Countermovement Jump with Arms Thrust

The subjects began the test in upright
position with the feet shoulder width apart and
arms by their sides. Once the evaluator gave the
command to start, the participants made an
initial downward movement via flexion of their
hips and knees, then immediately extended
their hips and knees to jump up, vertically off
the ground, with the help of their arms. During
the entire test, the participants were instructed
to maintain the upright position of the trunk.
The stages of CMJAT can be seen in Figure 3.

Statistical analysis

Statistical analysis was conducted using
the SPSS 22 computer software system. The
variables were analyzed using visual
(histograms, probability plots) and analytical
methods (Kolmogorov-Simirnov/Shapiro-Wilk’s
test) to determine whether or not they were
normally distributed. Descriptive analyses were
presented using means and standard deviations
(SD) for the normally distributed variables. For
the reliability, test-retest analysis intra-class
correlation coefficient (ICC) with absolute
agreement and 95% confidence interval (CI)
were determined between the first and second
assessment. The minimal detectable change
(MDQ), is a certain measure of reliability, which
accounts for many sources of variability in
defining a confidence interval in units of the
measure. MDC is the smallest change you can
measure above this systematic error. It is
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important to calculate MDC because, The MDC
1s the minimum amount of change in a subject's
score that ensures the change is not the result of
an error in measurement. MDC was calculated
by multiplying the SD of the difference with
1.96. When evaluating interventions, the pre-
post difference must be larger than the MDC to
express real improvement. The standard error of
measurement (SEM) provides a measure of
variability but was mainly used for calculating
the MDC. The SEM gives information regarding
systematic measurement error. SEM values
were calculated using the following formula:
SEM=SDxV(1-ICC), with SD representing the
standard deviation of the measure .1> The ICC
values were defined as; higher than 0.81 was
excellent, 0.61-0.80 was high, 0.41-0.60 was
moderate, 0.21-0.40 was fair.16 Systematic
differences were identified using a paired T-test.
Statistical significance was set as p<0.05 level
for this study.

RESULTS

Data analysis was performed with the data
obtained from 49 participants. Table 1
demonstrates ICC, 95% CI, SEM, MDC, mean,
SD values of test and retest and statistically
significance (p) gait measurements. According to
the analysis ICC varied from 0.728 to 0.969 in
all of the gait parameters except pelvic angles.
The statistical analysis showed that all gait
parameters’ measurements had excellent or
high test—retest reliability with the exception of
pelvic angles during gait. The test-retest
assessment of pelvic angles using the G-Walk
device had moderate test—retest reliability (ICC
values from 0.463 to 0.659).

Table 2 demonstrates ICC, 95% CI, SEM,
MDC, mean, SD values of test and retest and
statistically significance (p) jump
measurements. According to the analysis ICC
varied from 0.900 to 0.986 in all of the jump
parameters. The statistical analysis showed
that all jump parameters’ measurements had
excellent test—retest reliability.

No statistically significant difference was
found between the mean scores of test and retest
according to the paired T-tests of any of the
measures, and this indicates the absence of
systematic bias (p>0.05).
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Figure 1. Phases of the countermovement jump (CMJ), red line indicates speed (m/s), green line indicates displacement (m).

QUITE PROPULSION FLIGHT
PHASE PHASE PHASE ‘ LANDING PHASE

—‘-—_———-—-—'-—-__

Figure 2. Phases of the static squat jump (SSJ), red line indicates speed (m/s), green line indicates displacement (m).
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Figure 3. Phases of the countermovement jump with arms thrust (CMJAT), red line indicates speed (m/s), green line indicates

displacement (m).

Table 1. Intraclass correlation coefficient, confidence interval, standard error measurements, minimal detectable change,

means, standard deviations, and p values of gait parameters.

95% Cl Test Retest
IcC LB UB SEM MDC Mean SD Mean SD p

Cadence 0.868 0.767 0925 1.01 280 1164 7.63 11574 638 0.343
Speed 0.898 0.818 0942 0.33 0.91 1.26 0.20 1.23 0.22  0.205
Gaitcycle duration DS 0.868 0.770 0.927  0.09 0.25 1.04 0.06 1.04 0.07 0.633
(sec) NDS 0.881 0.788 0.932  0.09 0.25 1.05 0.06 1.04 0.07 0.281
Stride length (m) DS 0.957 0923 0975 0.04 0.11 1.29 0.24 1.31 0.22 0.183

NDS 0.957 0923 0975 0.04 0.11 1.29 0.24 1.31 021 0.215
% Stride length DS 0.958 0924 0976 2.35 6.51 80.43 1494 8168 14.63 0.129
(% height) NDS 0.960 0927 0977 2.36 6.54 80.46 15.06 81.74 1479 0.159
Step length DS 0.790 0.596 0.884  0.29 0.80 5054 1.56 50.20 1.63  0.783
(% stride length) NDS 0.789 0592 0.883  0.29 0.80 49.46  1.56 99.81 1.64  0.805
Stance phase DS 0.741 0545 0.856 0.38 1.05 6022  2.67 60.13 233  0.765
(% cycle) NDS 0.841 0.719 0910 0.36 1.0 60.52  2.23 60.77 251  0.339
Swing phase DS 0.816 0.677 0.897 0.36 1.0 40.09 2.48 39.87 233 0437
(% cycle) NDS 0.728 0516 0.845 0.43 119 3948 2.24 39.01 339  0.222
First double support DS 0.782 0.617 0.879  0.30 0.83 1042 1.95 10.5 2.09  0.740
phase (% cycle) NDS 0.864 0.756 0.922  0.36 1.0 10.14 221 10.45 257  0.192
Single support DS 0.839 0.714 0908 0.36 1.0 39.53 226 39.22 251 0.234
phase (% cycle) NDS 0.841 0.722 0912 0.35 097 3998 2.26 39.85 2.38  0.591
Gait Cycle Symmetry Index 0.761 0.570 0.871  0.49 0.14 96.3 2.73 96.39 2.82 0474
Symmetry Indexof  Tilt 0.548 0.202 0.749 3.34 9.26 6829 20.74 67.83 2354 0.897
Pelvic Angles Obliquity 0.659 0.398 0.808  0.16 044 9819 1.16 98.13 1.04  0.359

Rotation 0.463 0.048 0.685 0.14 039 9816 1.18 98.51 0.92  0.062

ICC: Intraclass correlation coefficient. Cl: Confidence interval. SEM: Standard error measurements. MDC: Minimal detectable change.

DS: Dominant side, NDS: Non-dominant side. LB: Lower bound. UB: Upper bound.
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Table 2. Intraclass correlation coefficient, confidence interval, standard error measurements, minimal detectable change, means,

standard deviations, and p values of jump parameters.

95% CI Test Retest
IcC LB uB SEM MDC Mean SD Mean SD p
cMJ
Height (cm) 0.986 0.975 0.992 1.23 3.41 24.47 8.35 24.34 8.05 0.657
Peak speed (m/sec) 0957 0925 0976 0.065 0.18 2.60 0.42 2.59 0.43 0.674
Take off speed (m/sec) 0958 0926 0976 0.066 0.18 2.58 0.43 2.58 0.44 0.776
Take off force (kN) 0.928 0.863 0.958 0.056 0.16 0.81 0.37 0.76 0.34 0.205
Impact force (kN) 0.966 0.938 0.980 0.11 0.30 1.47 0.74 1.53 0.69 0.098
MCP (kN) 0.970 0.945 0.983 0.22 0.61 3.34 1.14 3.25 1.4 0.188
CMJ with arms thrust
Height (cm) 0.981 0966 0.989 1.49 4.13 28.56 9.72 28.19 9.78 0.344
Peak speed (m/sec) 0955 0919 0974 0.076 0.21 2.89 0.5 2.85 0.5 0.205
Take off speed (m/sec) 0.950 0911 0972 0.076 0.21 2.88 0.5 2.84 0.5 0.219
Take off force (kN) 0.966 0933 0980 0.074 0.21 1.02 0.49 0.96 0.47 0.273
Impact force (kN) 0960 0.929 0.977 0.11 0.30 1.62 0.70 1.59 0.65 0.418
MCP (kN) 0.973 0950 0.984 0.29 0.80 4.14 1.95 3.98 1.84 0.089
Squat jump
Height (cm) 0.964 0936 0.979 1.25 3.46 24.17 8.60 23.61 791 0.208
Peak speed (m/sec) 0931 0.879 0961 0.063 0.17 2.59 0.42 2.56 0.42 0.387
Take off speed (m/sec) 0.900 0.822 0.943 0.067 0.19 2.57 0.43 2.52 0.47 0.232
Take off force (kN) 0.969 0946 0.983 0.056 0.16 0.83 0.36 0.84 0.36 0.446
Impact force (kN) 0.939 0.894 0.966 0.11 0.30 1.53 0.77 1.54 0.62 0.797
MCP (kN) 0.976 0.959 0.987 0.22 0.61 3.35 1.53 3.33 1.40 0.725

ICC: Intraclass correlation coefficient, Cl: Confidence interval, SEM: Standard error measurements. MDC: Minimal detectable change. kN: Kilo Newton.

CMJ: Counter movement jump. MCP: Maximum concentric power.

DISCUSSION

This study has presented evidence
regarding the test retest reliability and MDC
values of the G-Walk device on gait and jump
assessment in 49 healthy adults.

Test-retest reliability expresses the amount
which a measure is constant and repeatable. It
involves validation of an assessment over
multiple points of time. Reliability is the
proportion of a true score deviation to an
observed score deviation. It is generally
presented wusing a correlation coefficient,
ranging from 0 to 1. The closer the coefficient is
to 1, the more reliable this test measure 1is
considered to be, suggesting that the true score
can be assessed with little error variance.

The results show that the G-Walk had high
or excellent test-retest reliability in the
assessment of gait parameters with the
exception of pelvic angles and excellent test—
retest reliability in the assessment of jump
performance in healthy adults. This reflects the
devices’ ability to provide consistent test-retest

measurements. The reliability levels were
calculated wusing ICCs. In our reliability
analysis, the coefficient of confidence, which is
the ICC value, was set at 95%, indicating a very
high confidence level. The ICC values ranged
from 0.728 to 0.969 between consecutive
measurements performed in seven days in terms
in all of the gait parameters except pelvic angles
and 0.900 to 0.986 for the parameters
measuring jump performance. This shows that
the G-Walk gait and jump analysis system is
reliable for these measured parameters.

MDC values are used in identifying a true
change in the variable being measured, that is
beyond arbitrary variations.l” As a derivative of
the ICC and the SD of the scores, the MDC value
provides knowledge of the psychometrics of the
assessed measure. In this study, the MDC value
of the G-Walk parameters show that the G-Walk
has little measurement error for the spatio-
temporal gait parameters and jump
performance.

The SEM is a reliability measure that
assesses the stability of response. The SEM is
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used to calculate the standard error in repeated
scores. The assessment of gait and jump
performance via wearable sensor devices must
be applicable in a clinical setting in order for it
to be effective. Thus; it needs to be easy to apply
in a variety of life situations and it needs to be
reliable. In light of the results presented here,
the G-Walk system is a reliable method to assess
gait and jump performance in healthy adults in
a clinical setting.

De Ridder et al have investigated the
concurrent validity of the G-Walk on the
assessment of gait parameters in healthy
subjects. They have concluded that, the G-Walk
is reliable for all measured spatiotemporal
parameters. They also stated that, for gait
parameters such as; stride length, stride
duration, speed, and cadence the device had
excellent concurrent validity. Alike their
findings we have also found the BTS G-Walk to
have excellent reliability for measuring these
parameters.? In addition to the study conducted
by De Ridder et al, we have also found that the
reliability of the G-Walk on measuring pelvic
angles was moderate.

The G-Walk was recently introduced as a
multipurpose testing device for the assessment
of gait and jump performance. To our best
knowledge, the present study is the first study
performed with the aim of assessing the
reliability of the G-Walk device on jump
performance. The variables assessed via the G-
Walk device for jump performance were; height
(cm), peak speed (m/s), take off speed (m/s), take
off force (kN), impact force (kN) and maximum
concentric power (kN). According to our results,
it was seen that the G-Walk device was reliable
in assessing all of the previously mentioned
parameters during all of the types of jumps
assessed in this study. Previous literature states
that the assessment of jump performance using
other body-worn inertial sensor devices was also
found to be reliable and valid.1819 Our findings
add to literature that in addition to other body-
worn 1nertial sensor devices, the G-Walk device
is also reliable in assessing jump performance in
healthy adults.

Limitations

This study has a few limitations. The
number of the participants and the age of the
participants, may compromise the ability to
generalize results to other aged populations for
example adolescents and elderly individuals.

Yazici et al

Furthermore, the reliability of the G-Walk
should also be performed in various pathological
conditions. The aim of the present study was to
put forth the reliability of the G-Walk device.
Further investigation should be made regarding
the validation process of the G-Walk device.

Conclusion

Alongside being portable, easy to use and
affordable at cost, the G-Walk was found to be
reliable in the measurement of gait and jump
performance in healthy adults.
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Investigation of the relationship between lower extremity
muscle strength and hip functions in adult individuals with
developmental hip dysplasia

Esra ATES NUMANOGLU?®, Filiz CAN, Biilent ERDEMLI2

Purpose: Varying degrees of muscle weakness are observed in muscles of individuals with developmental dysplasia around the
hip. One of the important parameters that determine functionality for hip joint is the basic movements during daily living
activities and requires hip muscles strength. The aim of this study was to investigate whether lower extremity muscle strength is
associated with hip functions in developmental dysplasia subjects.

Method: Twenty-six female patients (mean age 40.46+2.28 years (range, 20-60 years)) with the developmental dysplasia of
hip who haven’t undergone total hip arthroplasty were included. Isometric muscle strength of hip flexor, extensor, abductor,
adductor, internal rotator, external rotator, quadriceps femoris and hamstring muscles (medial-lateral) was evaluated with hand
dynamometer and hip functions was evaluated with Harris Hip Score.

Results: There was a significant positive moderate correlation between Harris Hip Score and hip flexors, extensors, abductors,
adductors, and lateral hamstring (biceps femoris) muscle strength (p<0.05), no relationship was found with internal and
external rotators, quadriceps femoris and medial hamstrings (p>0.05).

Conclusion: There is a close relationship between hip muscle strength and hip function in individuals with developmental
dysplasia of hip. This relationship includes hip flexors, abductors, adductors, lateral hamstrings and hip extensors, and as these
muscles’ strength decreases, hip function decreases. In contrast, hip rotators, quadriceps and medial hamstrings strength are
not related to hip function. Therefore, in order to achieve a good functional level in these patients, hip muscle strength should
be good and strengthening exercises should be given importance in the treatment.

Keywords: Hip dysplasia, Lower extremity, Muscle strength, Function.

Gelisimsel kalca displazili erigkin bireylerde alt ekstremite kas kuvveti ile kalca fonksiyonlar

arasindaki iligkinin incelenmesi
Amag: Gelisimsel kalca displazili bireylerde kalga gevresi kaslarda degisik derecelerde kas zayifliklan goriiliir. Kalga ekleminde
fonksiyonelligi belirleyen 6nemli parametrelerden birisi, giinliik yasam aktiviteleri sirasindaki temel hareketlerdir ve kalga
cevresi kaslannin kuvvetini gerektirir. Bu calismanin amaci, literatiirde gelisimsel kalga displazili bireylerde alt ekstremite kas
kuvvetinin kalca fonksiyonlari ile iligkili olup olmadigini arastirmaktir.
Yontem: Calismaya gelisimsel kalca dispazisi tanili ve total kalca artroplastisi uygulanmamis, yas ortalamasi 40,46+2,28 yil
olan (20-60 yas arasi) 26 kadin hasta dahil edildi. Hastalann kalga fleksorleri, ekstansérleri, abdiiktorleri, addiiktorleri, i¢ ve
dis rotatdrleri, quadriceps femoris ve hamstring kaslannin (medial ve lateral) izometrik kas kuvvetleri dijital el dinamometresi
ile kalca fonksiyonlan Harris Kalga Skoru ile degerlendirildi.
Bulgular: Harris Skoru ile kalga fleksorleri, ekstansorleri, abdiiktorleri, addiiktorleri ve lateral hamstringlerin (biseps femoris)
kas kuvvetleri arasinda pozitif yonde orta seviyede bir iliski bulunurken (p<0,05), kalca i¢ ve dis rotatérleri, quadriseps femoris
ve medial hamstringler ile herhangi bir iliski saptanmadi. (p>0,05)
Sonug: Gelisimsel kalca displazili bireylerde kalca cevresi kas kuvveti ile kalga fonksiyonlan arasinda yakin bir iligki vardir. Bu
iliski, kalca fleksorleri, abduktorleri, adduktorleri, lateral hamstringler ve kalgca ekstansorleri icin gecerlidir ve bu kaslarn
kuvveti azaldikca kalca fonksiyonlan azalmaktadir. Buna karsilik, kalca rotatérleri, quadriseps ve medial hamstringlerin kas
kuvvetleri kalca fonksiyonlan ile iligkili degildir. Bu nedenle bu hastalarda iyi bir fonksiyonel seviyenin elde edilmesi icin, kalca
cevresi kas kuvvetlerinin iyi olmasi ve tedavide kuvvetlendirme egzersizlerine dnem verilmesi gerekmektedir.
Anahtar kelimeler: Kalca displazisi, Alt ekstremite, Kas kuvveti, Fonksiyon.
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is a pathological condition in which the

constituent parts of the hip are normal
during  the intrauterine period, but
subsequently show structural deterioration due
to various reason.1,2 According to ethnic and
geographical variables the incidence of DDH
worldwide is 1-2 per 1000 births. In our country,
the incidence of DDH is estimated to be 5-15 per
1000 births.3

The importance of early diagnosis and
proper intervention in DDH is also well known.
The shallow joint of the hip joint, especially in
adulthood, requires more serious treatment
including major surgical procedures such as
total hip arthroplasty (THA).4

However, depending on the severity of the
pathology, with involvement of the soft tissue,
different levels of musculoskeletal problems and
functional impairments are seen in individuals
with DDH in different ages. Degenerative and
mechanical changes, pain, limitation of joint
movements and various deformities with
compensatory adaptations such as scoliosis,
limb length inequalities, pelvic asymmetry are
observed from early ages, especially in the hip
joint, trunk, spine and lower extremities.2
Instability or insufficient of stability during
functional activities, difficulty in walking and in
activities of daily living, imbalances in muscle
strength and varying levels of balance loss can
be seen in individuals with DDH4. The
functionality of the hip joint, which includes
basic hip movements in walking, ascending and
descending the stairs, rising up and down from
the chair require enough strength of the muscles
around the hip. Individuals with DDH have
varying degrees of muscle weakness in muscles
around the hip as a result of structural and
biomechanical changes in the hip joint.

In the literature, quite few studies were
performed on muscle strength and hip functions
in individuals with DDH who had undergone
THA or corrective surgery.4-7 Muscle strength,
pain, and gait were evaluated in fewer studies
that includes individuals had not undergone
THA and previously received any treatment.8-
10 However, there were no studies that
investigate the relationship between hip or
lower extremity muscle strength and hip
function in pre-operative or post-operative
periods in individuals with DDH.

D evelopmental dysplasia of the hip (DDH)

One of the biggest problems in DDH
patients 1is functional deficiency at daily
activities and for performing these activities
muscle strength plays an important role.
Therefore, we thought that an increase in
muscle strength may improve functions and
functional capacity in DDH patients.

In the light of this information, the aim of
this study was to determine whether lower
extremity muscle strength is associated with hip
functional level in DDH individuals.

METHODS

This was a cross-sectional study, which
evaluate the hip and knee muscle strength and
hip functions in developmental dysplasia of the
hip (DDH) individuals.

Participants

Twenty seven female individuals aged
between 20 and 60 years old were included in
the study. They have been diagnosed as DDH by
the same orthopedics and traumatology surgeon
from the Ankara University, Faculty of
Medicine, Orthopedics and Traumatology
Department and have Dbeen referred to
Hacettepe University, Faculty of Physical
Therapy and Rehabilitation, Orthopedic
Rehabilitation Unit. Individuals who had
undergone total hip or knee arthroplasties or
other corrective hip surgeries and the other
lower extremity surgeries in the last 5 years and
the individuals with disabilities, neurological
disease, dementia or cognitive impairment and
peripheral nerve injuries at lower extremities
were excluded from the study.

An approval was obtained (from the Ankara
University, Faculty of Medicine, Ethics Board,
10.12.2018, decision no: 20-1357-18) for this
study. Also, we gave an informed consent form
about the study to all patients. The study was
started after getting patients’ approval for
participation.

One patient has dropped out from the study
due to back pain during the evaluation. The
study was conducted with 26 patients. Patients
had different levels of hip dysplasia. Their ages,
dominant extremities, affected extremities,
height and weight values were recorded as
demographic information. Their body mass
indexes were calculated. Hip and knee muscle
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strength and functional level of affected hips
were evaluated and recorded.

Assessment of lower extremity muscle
strength

To evaluate isometric muscle strength of
the lower limbs of the affected hip side a digital
hand dynamometer (Lafayette, 01165, Lafayette
Instrument Company, USA) was used. This was
a valid and reliable method to measure
isometric muscle strength.11-13

Each measurement was repeated 3 times
with 5 seconds intervals and the average of 3
repeats at room temperature was recorded as
Newton. Isometric muscle strength of hip
flexors, abductors, adductors, internal and
external rotators, extensors, quadriceps muscle,
medial hamstrings (semimembranosus and
semitendinosus  muscles) and  lateral
hamstrings (biceps femoris muscle) were
evaluated. The individuals during evaluation
were positioned according to the manual muscle
strength test position.

Assessment of hip functions

Hip functional level on the affected side was
evaluated using Harris Hip Score. This score is
one of the commonly used -clinician-based
outcome measure methods applied by a qualified
healthcare professional, such as a physician or
physiotherapist. It is a reliable and wvalid
outcome measure for determining functional
level of various hip pathologies and it has
translation, cross cultural adaptation for
Turkish version.* Harris Hip Score has also
been commonly using to evaluate hip functions
in adult DDH individuals.15.16

It consists of four main sub items as
parameters: pain, function, deformity and range
of motion. The pain parameter evaluates the
severity of pain and its relationship according to
level of the activities. The function parameter
evaluates functional level of daily living
activities (sitting, walking distance, stairs,
limping, use of support, wearing shoe & socks,
use of public transportation). Hip flexion,
adduction, internal rotation and extremity
inequality are evaluated in the deformity sub
item, while hip flexion, abduction, adduction;
internal and external rotation movements are
evaluated in the range of motion sub item.17

The total score is between 0-100 points. The
higher values show the better functional level
while lower values show poor functions.
Functional levels according to score are
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considered as 0-40 points poor, 41-60 moderate,
61-70 good, 71-85 very good, 86-100 excellent.

Statistical analysis

IBM Statistical package program, version
21 was used for statistical analysis. Data for
normal distribution was examined by visual
(histogram and probability graphs) and
analytical (Shapiro-Wilk Test, Skewness
Kurtosis values) methods. While age, hip
internal rotation, quadriceps muscle and
hamstring muscle medial group muscle strength
and Harris Hip Score data provided normal
distribution conditions, the other data did not
provide. The relationship between the
parameters was examined with the Pearson
Correlation  Coefficient and  Spearman
Correlation Coefficient Tests when the data
provided normal distribution conditions. Mean
and standard deviation values were used for
descriptive statistics of the data, and type-1
error level was accepted as 0.05 for statistical
significance. The correlation coefficient ranges
0.00-0.19 “very weak”, 0.20-.0.39 “weak”, 0.40-
0.59 “moderate” 0.60-0.79 “strong”, 0.80-1.0
“very strong” were accepted for correlation
level.18

RESULTS

26 female individuals diagnosed with
developmental dysplasia of the hip (DDH) were
included in the study. Age values of individuals
were minimum (min): 20 years, maximum
(max): 60 years, mean and standard deviation:
40.46+2.28 years and heights were (min): 1.47
m, (max): 1.70 m, average and standard
deviation: 1.56+0.052 m, weights were (min): 49
kg, (max): 102.1 kg, average and standard
deviation: 61.36+11.46 kg, body mass indexes
were (BMID min: 17.99 kg/m2, max: 44 kg/m2,
average and standard deviation: 26.23+1.09
kg/m2. (Table 1)

The right hip in 12 individuals (46.2%) and
the left hip in 14 individuals (53.8%) were
affected. Dominant extremities were right in 22
individuals (84.6%) and left in 4 individuals
(15.4%).

Hip functional levels according to the
Harris Hip Score were poor in 2 individuals
(7.7%), moderate in 11 individuals (42.3%),
while it was good in 3 individuals (11.5%), very
good in 9 individuals (34.6%) and perfect in one
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individual (3.8%). The mean and standard
deviation of muscle strength and Harris Hip
Score values of the individuals can be shown in
Table 2.

There was a statistically significant
positive correlation with moderate level between
Harris Hip Score and hip flexors (r=0.460)
(Figure 1), extensors (r=0.412) (Figure 2),
abductors (r=0.402) (Figure 3), adductors
(r=0.436) (Figure 4) and biceps femoris (r=0.510)
(Figure 5) muscle strength (p<0.05) whereas
there was no significant relationship between
the hip rotators, quadriceps and medial
hamstrings (p> 0.05) (Table 3).

R, Linear = 0,134

Harris Hip Score
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20,00 40,00 60,00 80,00
Hip flexor muscles strength (N)

Figure 1. Relationship between hip flexor muscles strength
and Harris Hip Score.
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Figure 2. The relationship between hip extensor muscles
strength and Harris Hip Score.

R, Linear = 0,112
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Figure 3. Relationship between hip abductor muscles
strength and Harris Hip Score.

R, Linear = 0,157
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Figure 4. Relationship between adductor muscles strength
and Harris Hip Score.
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Figure 5. Relationship between biceps femoris muscle
strength and Harris Hip Score.
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Table 1. Demographic and physical characteristics of the
individuals with developmental dysplasia of hip (DDH).

Mean+SD
Age (year) 40.46+2.28
Height (m) 1.56+0.052
Body weight (kg) 61.36+11.46
Body mass index (kg/m?2) 26.13+1.09

Table 2. Muscle strength and Harris Hip Score values of
individuals with developmental dysplasia of hip.

Mean+SD

Hip flexors (N) 39.90+2.65
Hip extensors (N) 40.46+4.23
Hip abductors (N) 43.40+3.57
Hip adductors (N) 42.98+2.75
Hip internal rotators (N) 29.45+1.88
Hip external rotators (N) 30.70+1.98
Medial hamstrings (N) 31.16%1.75
Biceps femoris (N) 28.35+2.33
Quadriceps femoris (N) 44.93+2.78
Harris Hip Score (N) 62.62+2.98
N: Newton.

Table 3. Correlations between Harris Hip Scores and lower
extremity muscles strength of individuals with DDH.

Harris Hip Score

r P
Hip flexors 0.4602 0.018*
Hip extensors 0.412a 0.037*
Hip abductors 0.402a 0.042*
Hip adductors 0.436° 0.026*
Biceps femoris 0.5102 0.008*
Hip external rotators 0.122a 0.553
Hip internal rotators 0.146° 0.478
Quadriceps femoris 0.271> 0.180
Medial hamstrings 0.241b 0.235

*p<0.05. r: Correlation Coefficient Test. a: Spearman Correlation Test.
b: Pearson Correlation Test.
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DISCUSSION

In our study, we examined the relationship
between lower extremity muscle strength and
hip function in individuals with developmental
dysplasia of the hip (DDH). Our data showed
that there was a relationship between hip
functions and the muscle strength of hip flexors,
extensors, abductors, adductors and biceps
femoris muscle, whereas hip functions have not
any relationship with the strength of hip
rotators (internal and external rotators),
quadriceps femoris and medial hamstrings.

In clinic we see that hip flexor, extensor,
abductor and lateral hamstring muscles are
often weak and internal rotators and medial
hamstring are often strong in DDH patients.
When we investigated our results with our
clinical experiments, As these muscle groups
were similarly strong in individuals with DDH,
it was considered that the strength of the rotator
and medial hamstrings was not related to
functionality in individuals.

In the literature there are some studies,
which conducted similar parameters in DDH
patients, but there 1is no study, which
investigates the possible relationship between
muscle strength and hip functions. There are
some studies, which have been taken account
the relationship between muscle strength and
hip functions were on the individuals with
osteoarthritis. Although osteoarthritis and DDH
may be considered similar hip degeneration, the
effect of skeletal maturation and biomechanical
consideration of DDH is different from the hip
osteoarthritis. In DDH, the hip has shallow
acetabula or dysplasia with nonspheric femoral
head as congenital and developmental pathology
in early ages, while OA is generally seen in
aging or in older ages due to biomechanical
problems and /or abnormal load distribution in
normally developed hip joint. In the study of
Leijendekkers et al.,, 6 individuals with
unilateral DDH who undergone total hip
replacement surgery and 8 healthy individuals
between the ages of 18-70 years have been
compared with the muscle strength and hip
functions parameters. They have found that hip
abductor and extensor muscle strengths were
lower in both hips (operated and non-operated)
in DDH compared to healthy individuals.
Individuals with DDH had also lower level hip
activities and functions than the healthy
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subjects. They have claimed that the lower hip
functions and activity limitation may be due to
weak muscle strength of bilateral, operated and
non-operated hip in the DDH patients and, they
considered their hypotheses had been supported
by poor scores of Harris Hip Score and Oxford
Hip Score.# Although they did not make
correlation between the hip muscle strength and
hip functions, their comment seemed to have an
indirect relationship between muscle strength
and hip functions. In contrary to their study, we
did direct correlation between muscle strength
and hip functions in DDH who any hip surgery
had not, which is also different from their study.

Harris Hip Score assesses hip functional
status with the sub items of pain, function,
deformity and range of motion. The function has
two parameters, walking and activities.
Walking parameter includes limping, walking
distance and use of support during walking.

The studies related to walking and muscle
strength in the OA have showed abnormal
walking patterns such as pelvic drop of
contralateral side at the frontal plane, decreased
hip abductor moment and lateral body limp on
the affected side. The authors have found that
the abnormal walking pattern was correlated
with muscles weakness in hip abductors.19.20
However they did not make correlation between
hip muscle strength and all hip functions as we
have used in our study. They have focused the
walking patterns (kinetic and kinematic) and
the determinant of the gait (walking speed,
cadence, stride length, joint angles).

Despite impaired biomechanics and
advanced joint degeneration are different, at the
end due to hip degeneration the walking pattern
in DDH at the frontal plane was observed
similar to hip osteoarthritis.20 In our study as
similar to  these studies with hip
osteoarthritis,'920 a moderate relationship was
found between hip abductor muscle strength
and hip function scores. In one of these studies
Hall et al. investigated the relationship between
muscle strength and physical function with
male and female individuals with OA. The
relationship between hip function and isometric
muscle strength of hip flexors, extensors,
abductors and knee extensors was investigated
on 195 symptomatic individuals with OA. In the
study, 1sometric muscle strength was evaluated
with digital hand dynamometer and physical
functions were evaluated with WOMAC Index

(Osteoarthritis Index of Western Ontario and
McMaster Universities), which is different from
our study. A significant relationship was found
between muscle strength of hip flexors,
extensors, knee extensors and physical
functions in males, while there was a significant
relationship for all evaluated muscles in
females. Although it has shown that different
muscles strengths were related with hip
functions in males and in females, lower
extremity muscle strength was generally related
with hip functions.22 Our study included not the
males, only the females. Thus, we managed to
eliminate gender differences in muscle strength
and to give exact results without biomechanical
differences dependent upon gender. Our results
were generally in accordance with the results of
the studies of Hall et al. However, we did not
find any relation between the knee extensor
muscle strength and the hip functions that was
different from their results. We think that this
difference is due to the fact that DDH is
congenital or developmental pathology while OA
a pathology that occurs in later ages with
biomechanical changes. Due to these congenital
and developmental changes in the hip joint
structure and the consequent changing muscle
tensile, severe muscle strength weakness are
seen mainly in hip muscles in DDH. In the hip
OA, degeneration of the hip due to
biomechanical disadvantages and altered load
distribution can affect all lower extremity.
Furthermore, sometimes the main pathology is
not originally derived from the hip joint and can
be resulted from knee, ankle or back pathology
related with abnormal joint mechanics of the
lower extremity chain. This can also be seen in
DDH by the time, but the main pathology is
always in hip joint as congenital and
developmental pathology. Therefore, unlike
individuals with DDH, knee extension strength
was found to be associated with physical
function in OA subjects. Besides, Hall et al. have
used WOMAC Hip Score in their study and this
score includes more functions related with knee
joint in addition to hip functions. We used
Harris Hip Score which evaluates mostly hip
functions and it does not include some related
knee functions such as bending to floor, rising
from sitting, getting in & out of car and not
required knee extensor muscle strength primary
during these functions. Therefore, we could not
show the possible relationship between the
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strength of knee extensors and hip function.

In their study Zeni et al., evaluated the
relationship between muscle strength and hip
functional level in patients with severe hip
osteoarthritis (OA) and they found that weak
muscle strength was associated with low scores
in performance-based tests, but was not
associated with low scores in self-report
functional scores. They evaluated the hip
functions of the individuals by using the Hip
Outcome Score (HOS) based on self-report and
the 6-minute Walk Test, Time-Up and Walk
Test and Step Test for performance, and they
measured isometric muscle strength of the hip
abductors and knee extensors by Hand
Dynamometer. The results of the study showed
that the performance-based test results were
related to hip abductor strength and knee
extensor strength.23

Activity parameter, which is another sub
item of Harris Hip Score, includes ability the
using of stairs, putting shoes and socks, sitting
and public transportation. Muscle strength of
hip flexors and extensors are important for
performing these activities. Although in the
literature effect of hip flexor and extensors
muscles on hip functions has not been studied in
DDH individuals, there are some studies
examining the effect of these muscle groups on
functions for OA and pathologies with joint
degeneration.2024¢ Nepple et al. studied with 50
individuals (32 males and 18 females) with
unilateral femora acetabular impingement
syndrome planned for arthroscopic surgery and
they found that the decrease in hip functions
was associated with hip flexor muscle weakness
in the affected extremities.24

In our study, we found similar results as a
decrease in hip flexor muscle strength and a low
hip function score in patients with DDH.

Holstege et al. evaluated lower extremity
muscle strength and functional performances of
55 individuals with advanced OA planned to
undergone THA in  preoperative and
postoperative periods in their study.?¢ In this
study, isometric muscle strength of hip flexors,
extensors, abductors and adductors, knee
flexors and extensors of the individuals were
measured by digital hand dynamometer as
similar to our study. Functional results were
evaluated by performance tests such as Time-
Walk-Walk Test, 6-min Walk Test, and WOMAC
Index based on self-report. The researchers
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concluded that only preoperative knee extensor
(quadriceps muscle) muscle strength was
correlated with functional outcomes after
surgery. Therefore they recommended that
quadriceps muscle strength could be used as a
parameter  in predicting  postoperative
functionality. In our study, we didn’t find any
relation between quadriceps muscle strength
and hip functions. When we compare our study
with that of the Holstege et al., different
assessment methods have been used for the
evaluation of the hip functionality. Holstege et
al. have included OA individuals with severe
degeneration planned for THA whereas we
recruited the individuals with DDH not planned
THA.25 Even if the same assessment methods
would have been used, in our study, we think
that the relationship between muscle strength
and functionality may not be same due to the
different levels of hip degeneration and features
of the pathology.

Limitations

Although our main aim was to investigate
possible relationship between hip functions and
hip muscle strength, we could use scoring
system for knee functions in addition to Harris
Hip Score. We evaluated hip muscle strength
together with knee muscle strength and made a
correlation with hip score, which mainly
evaluates hip functions, not knee functions. If
we would have use knee scoring system, we
could give detailed comments for the knee
functionality.

Conclusion

Muscle strength of hip muscles effects hip
functional levels of individuals with DDH. In
order to achieve a higher functional level,
especially in basic activities in daily life, hip
flexors, extensors, abductors and adductors
should be strong. These results are important in
terms of guiding the practices related to
increasing functional level of individuals with
DDH and should be taken consideration in
planning of physiotherapy and rehabilitation
program.

In the future studies, there may be useful
to use WOMAC Hip and Knee Score to show the
possible relationship for knee extensor muscles
and functions in DDH individuals.

Furthermore, functional evaluations using
hip scoring systems may be supported by
performance-based tests and self-reported scale
in determining hip functions in DDH patients.
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Fiziksel engelli cocuklarin bagimsizlik duzeyleri ile
ebeveynlerinin fiziksel saglik, yasam kalitesi ve aldiklari

sosyal destek arasindaki iligki
Nesrin DOKMEN?, Beliz BELGEN KAYGISIZ2, Zehra GUCHAN TOPCU3

Amag: Arastirma, fiziksel engelli cocuklarin ebeveynlerinin fiziksel saglik, yasam kalitesi ve aldiklan sosyal destek ile cocuklarin
bagimsizlik diizeyleri arasindaki iligkiyi incelemek amaciyla yapilmistir.

Yontem: Calismaya yaglan 18 ile 50 arasinda degisen 61 engelli cocuk annesi dahil edildi. Olgularnn kas kuvveti ve dayaniklihg,
kas-iskelet sistemi agrisi, yasam kalitesi ve aldiklan sosyal destek degerlendirildi. Kas kuvveti ve kas enduransi, sirasiyla
dinamometre ve McGill protokolii kullanilarak degerlendirildi. Yagsam kalitesini degerlendirmek icin Kisa Form-36 anketi, kas
iskelet sistemi agnsini degerlendirmek icin Cornell Kas iskelet Sistemi Rahatsizig Olcegi, algilanan sosyal destegi
degerlendirmek icin ise Cok Boyutlu Algilanan Sosyal Destek Olgegi kullamildi. Engelli cocuklann fonksiyonel bagimsiziik
diizeyini belilemek icin Cocuklar icin Fonksiyonel Bagimsizlik Anketi kullanildi.

Bulgular: Cocuklann Fonksiyonel Bagimsizlik Olcegi puanlan ile annelerin Kisa Form-36 dlgeginin sosyal fonksiyon alt dlgegi
puanlan arasinda istatistiksel olarak anlamli ve pozitif korelasyon bulundu (p <0,05). Cocuklarin Fonksiyonel Bagimsizik
Olgegi skorlan ile annelerin degerlendirilen 33 kas gurubunun 21’inin kas kuvveti arasinda anlamli ve negatif iliski vardi (p
<0,05).

Sonug: Engelli cocuklar giinliik yasamlarinda daha bagimsiz olmalan annelerin fiziksel ve sosyal durumlarini etkilemektedir.
Fizyoterapi ve rehabilitasyon programlarninda cocuklann bagimsizligina artirmaya odaklanmak énemlidir.

Anahtar kelimeler: Engelli Cocuklar, Ebeveynler, Saglik, Yasam kalitesi, Sosyal destek.

Relationship between the independence level of children with physical disabilities and

physical health, quality of life and social support of their parents
Purpose: The study was conducted to examine the relationship between physical health, quality of life and social support of the
parents of children with physical disabilities and the independence level of these children.
Methods: Sixty-one mothers of disabled children aged between 18 and 50 years were included in the study. Their muscular
strength and endurance, musculoskeletal pain, quality of life and received social support were evaluated. A hand-held
dynamometer and McGill protocol were used to assess muscle strength and endurance, respectively. The Short Form-36
questionnaire was used to assess the quality of life, Cornell Musculoskeletal Discomfort Questionnaire was used to assess
musculoskeletal pain and Multidimensional Perceived Social Support Scale was used to assess social support perceived. Wee
Functional Independence Measure questionnaire was used to determine the functional independence of children with
disabilities.
Results: There were statistically significant and positive correlations between Wee Functional Independence Measure scores of
children and scores of mothers' social function subscale of Short Form-36 scale (p <0.05). There was a significant and negative
relationship between Wee Functional Independence Measure scores of children and in 21 out of 33 of muscle group muscular
strength of mothers (p <0.05).
Conclusion: Children who are functionally more independent in their daily lives influencing physical and social well-being of
their mothers. Physiotherapy and rehabilitation programs should focus on increasing the independence level of children with
disabilities.
Keywords: Disabled children, Parents, Health, Quality of life, Social support.
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disabled child is a person who needs care,
Arehabilitation and support services to do

his/her social role as he has functional
loss in physical, mental or psychological
health.l.2 There are various effects of having and
caring for a disabled child.2 3 Studies showed
that mothers who have a disabled child have
more psychosocial and physical problems than
the mothers who have typically developed
child.46 Determination of the problems of the
parents who have a disabled child or children
and raising awareness are required to decrease
the gaps in essential services and supports.”
Little are these problems investigated, so this
inhibits the improvement of services.8

The burden of care of disabled child causes
musculoskeletal problems as well as pain in
various regions.? Activities like bending,
reaching, carrying, picking wup which
negatively affect body mechanics lead to pain
in musculoskeletal system.%10 Mothers of
disabled children who have long-time static
posture, repeated trunk flexion, carrying
movements are exposed to multiple postural
stresses.9 Severity of pain is affected by body
mass of mother, age of child, locomotor skills
and level of independence of child, the
necessity of carrying child, and issues
belonging to mother.4

Continuous effort in specific time
intervals is required for various daily life
activities so both muscular strength and
endurance are important aspects of physical
performance and they should be assessed while
examining the musculoskeletal functions.10 A
decrease in core endurance may result in
injuries and education regarding core muscles
may decrease the risk of injury.!! Therefore,
the level of muscular strength and endurance
of mothers who care for their disabled children
should be assessed and the strategies should be
improved to prevent chronic illnesses. No
adequate study has been found to present this
information.

As disability causes physical,
psychological, and social changes in families’
lives, their quality of life has been started to be
investigated.31213 Quality of life of mothers
with a disabled child is affected more
negatively in all aspects than fathers.? Studies
showed that mothers have mostly cared for the
disabled child and left their other roles like
businesswoman and friend and they become
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less social to care for their child.? While the
practices and policies are determined and
improved about the rehabilitation of these
children, the quality of life concept should also
be more detailed investigated.

Social support decreases anxiety and
despair feelings, increases the feeling of
confidence, provides motivation to try new
ways to cope with stress, and provides
managing psychological problems.81415 Social
support taken from environment especially
from their relatives i1s important for the
parents who have a disabled child. The success
of coping with the problems which parents of
disabled children live have parallels with social
support mechanisms.!415

Planning and evaluating health services
for children with disabilities requires
information about families. Paths that require
family-oriented biopsychosocial frameworks
should be supported, rather than technical and
short-term rehabilitation interventions
focusing on the child.31416 The extent of
support required to satisfy the child’s biological
and psychosocial needs depends on the severity
of the disability. Caregiver of the child must
cope with the child’s motor and sensory
disabilities and, in addition to that, he/she
must enable implementation of a wide range of
necessary medical Interventions and
rehabilitation?®. This study aims to investigate
the relationship between physical health,
quality of life and social support of the families
of children with physical disabilities and
physical independence level of children.

METHODS

The study was conducted at Dr Burhan
Nalbantoglu State Hospital, Physiotherapy and
Rehabilitation Unit, at Northern Cyprus. 84
primary caregivers of children were reached and
61 mothers who were primary caregivers and
who accepted to participate were included
according to inclusion/exclusion criteria.
Mothers who are 20-50 years old, who have a
child with 40% physical disability level or above
(according to the evaluation of Ministry of
Health), who have no surgery for the last year
were included in the study. The mothers who
have neurological disorder were excluded from
the study. All participants signed informed
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consent approved by the European University of
Lefke, Institute of Graduate Studies &Research,
Ethical Committee (11.04.2017, registration
number UEK/03/02/04/1617/8).

Age, weight, height, occupation, education
level, number of children, ages of children of
mother and existence of any person in the family
who could help her were asked. Muscular
strength, muscular endurance, musculoskeletal
discomfort, quality of life and social support
information of mothers were also assessed by
standardized tests. Then, age, gender, weight,
the height of the child, diagnosis of disability,
education level of the child, ambulation level
and independence level were recorded. Study
materials were supplied by the Department of
Physiotherapy and Rehabilitation, Faculty of
Health Sciences, European University of Lefke.

Functional Independence Measure for
Children (Wee FIM)

The WeeFIM (Functional Independence
Measure for Children) which is a valid outcome
measure was used to assess the level of
functional independence of the children. It
consists of 18 items, divided into six categories.
Each task is scored from 1 (total assist) to 7
(complete independence). The maximum total
score 1s 126, whereas the lowest score i1s 18.17

Quality of Life - Short Form-36 (SF -36)

The SF-36, which is one of the most widely
used and studied generic Health-Related
Quality of Life tool, was used.® It measures
health status with subscales consisting of
physical functioning, role limitations due to
physical health, role limitations due to
emotional problems, energy/fatigue, emotional
well-being, social functioning, pain, and general
health. The points of subscales range from 0 to
100 points. High points indicate better health
status.1?

Cornell Musculoskeletal
Questionnaire (CMD®)

The CMDQ, which has been developed by
Hedge et al.20, is a b54-item questionnaire
containing a body map diagram and questions
about the prevalence of musculoskeletal ache,
pain, or discomfort in 18 regions of the body
during the previous week. High scores indicate
an increase in musculoskeletal system
problems. Erding et al.2! showed the validity and
reliability of the Turkish version of the CMDQ.

Social support

Discomfort

The Multidimensional Scale of Perceived
Social Support (MSPSS) which has been
developed by Zinet et al. is a brief scale used to
assess the adequacy of social support from three
sources; the family, friends, and a significant
other.22 Eker et al. showed its Turkish validity
and reliability. It has 12 items and high scores
indicate high perceived social support.23

Muscular strength

A handheld dynamometer (Lafeyette Hand-
held Dynamometer, New York, USA) which
measures maximum isometric muscle strength
was used.z¢ Participants were first informed
about positioning and muscle contraction. They
were then asked to contract the muscle against
the hand of the therapist to feel and be sure the
contraction of correct muscles before starting
the test.25

33 groups of muscles were evaluated of
which 28 of them were extremity muscles. For
extremity muscles, participants were asked to
contract that muscle against gravity (according
to Manual Muscle Testing Protocol?6) and
dynamometer measured the resistance at that
point. Testing of the remaining five groups of
muscles is explained below:

Back extensors: Participants were
instructed to lift their back in the prone position
and with the arms extended up parallel to the
head. The dynamometer was placed on the
erector spina muscles of the lumbar region and
pelvis was fixed. The participants were then
asked to apply strength against it for five
seconds and measurement was repeated 3 times
that their average was taken.25

Upper abdomen: Participants were
instructed to lift their trunk forward in the
supine position and with the arms extended in
front. The dynamometer was placed on the
Rectus Abdominus muscle parallel to the head.
The participants were then asked to apply
strength against it for five seconds and
measurement was repeated three times that
their average was taken.2?

Lower abdomen: Participants were
instructed to lift their legs in 30-60 degree
angles while lying back in the supine position.
The dynamometer was placed on the anterior
femur. The participants were then asked to
apply strength against it for five seconds and
measurement was repeated 3 times that their
average was taken.25
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Neck flexors: Participants were asked to
hang their head from the bed in the supine
position. The dynamometer was placed on the
forehead and lower thorax was stabilized. The
participants were then asked to apply strength
against it for five seconds and measurement was
repeated three times that their average was
taken.25

Neck extensors: Participants were asked to
hang their head from the bed in the prone
position. The dynamometer was placed on the
occiput and lower thorax was stabilized. The
participants were then asked to apply strength
against it for five seconds and measurement was
repeated three times that their average was
taken.25

Muscular endurance tests

The endurance of the core muscles was
assessed by using Mc Gill Protocol as trunk
extension test, trunk flexion test and lateral
bridge test. The endurance of the lower
extremity was evaluated by a squat test.

Side bridge test

The lateral bridge test assesses the
endurance of lateral core muscles. Participants
were asked to lie on their sides with legs
extended. The top foot was placed in front of
the lower foot for support. They were then
asked to support themselves on the elbow and
their feet, and lift their hips off the surface to
maintain a straight line over their full-body
length. The nonsupporting arm was held
across the chest with the hand placed on the
opposite shoulder. The test ended when the
participants lose this position and duration
was recorded in seconds.2?

Endurance test for trunk extensors

Static endurance of trunk extensors was
assessed in this test. The participants were
positioned prone with pelvis, hips and knees on
the table. They were then asked to lift their
trunk up starting from the table side and protect
the position as long as possible. The duration
was recorded in seconds.2?

Endurance test for trunk flexors

The participants were positioned with 60°
trunk, and 90° knee and hip flexion. Edge placed
at the back was used for positioning. When the
edge starts to be removed, participants were
asked to protect their position as long as
possible. The duration was recorded in second.27

Endurance test for lower limbs

The participants were asked to stand up
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vertically and squat respectively in 1 minute.
Total number of squatting was recorded.27

Statistical analysis

This is a correlational, cohort study. The
data were analyzed using SPSS for Windows
21.0 (IBM SPSS Statistics Version 21.0 64 Bit
Edition, 1989-2012). Variables were presented
with descriptive statistics and the data was not
normally distributed. So, Spearman
Correlation Analysis was used to determine
the correlations among WeeFIM scores of
children and anthropometric measures of
mothers and their children, mothers' muscular
strength, mothers' muscular endurance,
quality of life (SF-36) values, social support
scores.

Power analysis of your study was
performed with G*Power v 3.1.9.2 (Universitat
Kiel, Germany, 1992-2014). The power value
calculated for our sample of 61 people with an
effect size of 0.5 was found to be 99% (1-8 err
probe=0.9947945).

RESULTS

The mean age of participants was
37.40+8.73 years, mean height was 161+0.05
cm, and mean weight was 68,38+15,41. BMI
was 26.39£6.07 kg/m2. The descriptive
characteristics of the mothers are presented in
Table 1.

Children of mothers had different ages
and medical characteristics. Twenty-four
children were pre-school age (0-6 years old) and
rest had a 7-18 years old range. Children (31
girls, 30 boys) mostly had congenital
disabilities (80.33%). 38 of them had cerebral
palsy (62,31%), 5 of them had genetic diseases,
(8.20%), seven of them had epilepsy (11,48%),
three of them had Down Syndrome (4.92%),
other eight of them had a different diagnosis
(13,09%).

According to Table 2, correlations between
children's WeeFIM scores and the muscular
endurance, quality of life, social support scores,
and pain were indicated. Only social function
subheading of the SF-36 was found to be
significantly correlated with the WeeFIM score
of the children (r=0.31, p=0.01). Significant
correlations between WeeFIM scores of the
children and the muscular strengths of the
participants at 21 out of 33 muscle groups had
been shown. Table 3 shows r and p values of
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these correlations.

DISCUSSION

Caring for a disabled child for long years
and all day negatively affect physical and
psychological health in many ways.612 This
study aimed to investigate the relationship
between the independence level of children with
disabilities and physical health, quality of life
and social support of the primary caregivers of
children. Physical health assessments included
muscle strength, muscle endurance and pain

Table 1. Descriptive characteristics of the participants.

Table 2. Correlations among functional independence scores
of disabled children and endurance, quality of life, perceived.

n (%)

Age group

30year and below 14 (23.0)

31-39 years 24 (39.3)

40 year and above 23 (37.7)
Education status

llliterate 4(6.6)

Primary school 30(49.2)

Secondary school 9(14.8)

High school 12 (19.7)
University 6(9.8)
Marital status

Married 54 (88.5)

Not-married 7(11.5)
Working status

Working 8(13.1)

Not working 53(86.9)
Income (monthly)

1.800TL- 2.800 TL 44 (72.1)

2.800TL-3.800TL 14 (23.0)

3.800TL-4.800TL 3(4.9)
Child number

One 9(14.8)

Two 25(41.0)

Three and more 27 (44.3)
Assistant person

Yes 6(9.8)

No 55(90.2)
Total 61(100.0)

WeeFIM
r(p)
McGill Endurance
Trunk flexor -0.09 (0.50)
Right lateral trunk -0.18 (0.17)
Left lateral trunk -0.15 (0.26)
Trunk extensor -0.05 (0.69)
Repetition numberin 1 min -0.02 (0.86)
Quality of Life Scale (SF-36)
Physical functioning 0.01(0.91)
Role physical 0.20(0.13)
Role emotional 0.11(0.39)
Vitality 0.06 (0.65)
Mental health 0.07 (0.60)
Social function 0.32(0.01)*
Bodily pain -0.10 (0.45)
General health 0.12(0.37)
Multidimensional Perceived Social Support
Family -0.16 (0.21)
Friends 0.11(0.38)
Special person 0.11(0.41)
General 0.07 (0.60)
Cornell - Pain 0.01(0.92)

*p<0.05, r: Spearman correlation analysis, SF-36: Short From-36.

level at different parts of the body which were
the parameters not have been formerly
investigated in detail for this population. The
mothers were found to be the main person who
cares for the disabled child in this study.
Similarly, many papers have indicated that
mothers have a major role in caring for the
disabled child of a parent.310.11 86.89% of the
mothers included in the study did not work and
90.16% did not take any other support about
caring for their child. Dogru vd. similarly found
that mothers of disabled children generally
preferred part-time works or did not work to
care for their child. 28

Muscular strength and endurance are
essential parameters for the musculoskeletal
problems and also activities of daily living.2% In
this study, while the independence level of the
children increased, average muscular strength
decreased at 21 out of 33 muscle groups.

Journal of Exercise Therapy and Rehabilitation



Table 3. Correlation between functional independence scores
of disabled children and muscle strengths of participants.

WeeFIM
Trunk
Flexion (upper abdominals) -0.31(0.01)*
Flexion (lower abdominals) -0.28 (0.03)*
Lumbar extensors -0.29 (0.02)*
Toracal extensors -0.36 (<0.001)
Hip
Flexion -0.32(0.01)*
Extension -0.27 (0.03)*
Abduction -0.33(0.01)*
Adduction -0.41 (<0.001)
Internal rotation -0.44 (<0.001)
External rotation -0.37 (<0.001)
Sartorius -0.34(0.01)*
Tensor fascia latae -0.13(0.32)
Knee
Flexion -0.27 (0.04)*
Extension -0.27 (0.04)*
Ankle
Plantar flexion -0.35(0.01)*
Dorsal flexion and inversion -0.34 (0.01)*
Plantar flexion and inversion -0.22(0.09)
Eversion -0.40 (<0.001)
Scapula
Abduction -0.18(0.17)
Adduction -0.04 (0.78)
Elevation -0.33 (0.01)*
Depression -0.19 (0.14)
Shoulder
Flexion -0.41 (<0.001)
Extension -0,11 (0.40)
Abduction -0.35(0.01)*
Horizontal abduction -0.13(0.31)
Adduction -0.20(0.12)
External rotation -0.30(0.02)*
Internal rotation -0.13(0.33)
Elbow
Flexion -0.18(0.17)
Extension -0.07 (0.60)
Neck
Flexion -0.32 (0.01)*
Extension -0.24(0.07)

*p<0.05, r: Spearman correlation analysis.
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When we look at the correlated muscle
groups, it is seen that 16 out of 21 muscle groups
are the trunk and lower extremity muscles. It
seems that as children need less support,
mothers have less muscular strength at the
trunk and lower extremities, but at only a few
upper extremity muscles which were elevators
of scapula, shoulder flexors, abductors and
external rotators. This was an unexpected result
as we thought to have more correlations for
upper extremity muscles, especially elbow
flexors which is an important group of muscle
for lifting and carrying movements. We think
that the relation of the independence level of
children with disabilities with the upper
extremity strength should be investigated in
more detail.

Quality of life of the parents of disabled
children who have functional inadequacy is
negatively affected.?2 While the care for
disabled children becomes difficult,
psychological problems of mother’s increase.30.31
Gowen et al.3! stated that decrease in the level
of functional independence of children increases
mothers’ psychological problems and Telci et
al.30  also showed that the decreased
independence level of children makes mothers
more hopeless. Similarly, a significant
correlation was found between WeeFIM scores
and social function subscale of SF-36 in our
study. Thus, it is possible to state that
independence level of disabled children, apart
from the type of disability, directly influences
the quality of life of parents. A study done by
Aybar et al32 in 2014 stated that the
independence level (WeeFIM scores) of children
with physical disabilities should be increased by
physiotherapy programs which will lead to
increase the quality of life of families.

Looking at the other correlations between
WeeFIM and other parameters, except the
parameters mentioned above, no significant
correlation was obtained. Pain is
multidimensional so since its biopsychosocial
structure, the pain was not affected by the
independence level of children. On the other
hand, the cause of the absence of correlation
with muscular endurance and social support
should be discussed as this is a surprising
result. Multiple papers investigated and
compared the musculoskeletal disorders,
physical fitness between the mothers/parents of
children with and without disabilities.3335
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However, to our knowledge, muscular
endurance has not been researched and this can
be explained that the parents have short
duration loads in daily life so the level of
muscular endurance was found to be similar in
all participants.

Social support is essential in the primary
caregivers of a child with special needs. Both
social security and moral support from friends
and health professionals are required for social
support. Management capability of the people
who have strong and wide social support is seen
to have an increase.3637 Parents of disabled
children need help and support in various areas
while caring for their children and sustaining
their daily life activities.11.38 Multiple papers are
indicating positive correlation among social
support, psychological and physical health.39.40
Psychological status of mothers who took social
support has been stated to be significantly
better than mothers who did not. A recent
randomised controlled study done by Gugula B.
et al.’5 indicated that one of the main factors
associated with the intensity of anxiety and
depression in the parents of disabled children is
lack of social support. Cuzzocrea et al. also
emphasized the importance of social support in
the management of stress seen in the parents of
disabled children.4 Although the importance of
social support was explained in various papers,
to our knowledge, this is the first paper
investigating the correlation between
independence level of disabled children and
level of social support perceived by their
parents. It was possible to get a negative
correlation, but “no correlation” indicated that
perceived social support was independent of the
capabilities of the children.

Limitations

There are several limitations of this paper.
Firstly, some field tests like muscular
endurance tests which were used in the study
may cause bias so more objective tests can be
preferred in further papers. Secondly, some
sensorial problems like auditory or visual loss
were not recorded that they could be important
parameters. Lastly, more details about the
responsibilities in the daily living of the mothers
could be examined which may affect the social
life of participants.

Conclusion

There are not enough
investigating the relationship

studies
between

physical health, social health and many other
health-related  parameters of  primary
caregivers of children with disabilities. Also,
within the purpose, the relationships between
these parameters and independence level of
children were determined. Our results
indicated that functional independence level of
children in their daily lives influences the
physical and social well-being of their mothers
who are mostly primary caregivers. These
findings will guide health professionals to
follow a holistic approach and highlights the
importance of physiotherapy and
rehabilitation programs to focus on increasing
the independence level of children with
disabilities.
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Bedensel engelli yuzuculerde c¢ikis siiresinin govde

esnekligi, aerobik endurans ve anaerobik giic ile iligkisi
Rabia Giilgin SEYHAN, Volga BAYRAKCI TUNAY2, Dincer GOKSULUK3, Emin Yusuf AYDIN4, Nevin ERGUNS

Amag: Bu calisma, bedensel engelli yiiziiciilerin yansa baslangig siirelerini etkileyen faktorleri beliremek amaciyla planlandi.
Yontem: Calismaya yas ortalamasi 18,2+3,69 yil olan, World Para-Swim Siniflandirma Sistemine gore spor siniflan S6-S9
arasinda degisen 20 bedensel engelli sporcu katildi. Aerobik endurans degerlendirmesinde 12 dakika yiizme testi (Cooper
Test), anaerobik gii¢c degerlendirmesinde dikey sicrama testi, govde esnekligi degerlendirmesinde otur uzan, gévde fleksiyon,
govde rotasyon ve lateral fleksiyon testleri kullanildi. Degiskenler arasindaki iliskilerin miktarini saptamak icin Pearson ve
Spearman korelasyon analizleri kullanildi.

Bulgular: Calisma sonucunda sporculann otur uzan testi ve dikey sicrama testi ile cikis siiresi arasinda negatif yonde orta
diizeyli anlaml iligki bulundu (r=-0,465, p<0,05; r=-0,638, p<0,05). Cikis siiresi ile 12 dakika yiizme testi arasinda yiiksek
diizeyde anlamli iligki bulundu (r=-0,695, p<0,001).

Sonug: Aerobik endurans, alt ekstremite anaerobik giicii ve sirt-bacak esnekligi testlerinde daha iyi performans sergileyen
sporcularin daha hizh ¢ikis yapabildigi goriildii. Sporcularin su ici calismalarin yani sira esneklik ve alt ekstremite pliometrik
egzersizlerini kara antrenman programina ilave etmesi tavsiye edilmektedir.

Anahtar kelimeler: Yiizme, Engelli bireyler, Fiziksel uygunluk.

The relationship between swim-start, trunk flexibility, aerobic endurance and anaerobic power

in physically disabled swimmers
Purpose: The aim of this study was to quantify relationship between physiologic variables and swim start performance in
physically disabled swimmers.
Methods: Study included twenty physically disabled sportsmen (mean age 18.2+3.69) between S6-S9 sports classes according
to International Classification System. Aerobic endurance was assessed by 12-minute Swim Test (Cooper Test). Anaerobic
power was measured by vertical jump test. Flexibility was determined through; sit and reach test, trunk flexion, side flexion and
rotation tests. Pearson and Spearman correlation analyzes were used to determine the relationship between variables.
Results: As a result, significant correlation was found between swim start performance and sit and reach test (r=0.465, p<0.05),
vertical jump test (r=-0.638, p<0.05). There was a very strong correlation between 12-minute swim test and swim starts
performance (r=-0.695, p<0.001).
Conclusion: It has been noticed that, athletes exhibited better performance with aerobic endurance, anaerobic power of the
lower extremities and lower back- hamstring flexibility tests able to perform faster start. It is recommended that in addition to
pool-based training, flexibility and lower extremity plyometric exercises should be included in dry land training programme.
Keywords: Swimming, Disabled persons, Physical fitness.
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tzmede c¢ikis, baslama sinyalinden
yuzlclinin bagmmin 15 m ¢izgisine

ulasmasina kadar gegen sure olarak
tanimlanmaktadir.3 Cikis hizi bagsta kisa
mesafe yariglari olmak ftizere tum yarigsma
stilleri ve mesafelerinde sergilenen performans
ile yakindan baglantilidir.4 Mesafeye gore ¢ikis
sliresinin toplam yarigma siiresine katkis1 %0,8-
26,1 arasinda degigsmektedir.5 Cikis agamasinda
maksimum horizontal hiz serbest ylizme hizinin
iki katina kadar ulagsabilmektedir.6 Cikis; blok,
ucus ve sualti fazlarindan olusmaktadir. Cikisin
en O6nemli bolimuna sualti fazi olusturur.479
Yizucinin sualti performans: ¢ikis suresinde
%94’e varan degisiklige neden olabilmektedir.10
Daha basarili baglama performansi i¢in yuziict,
olabildigince hizli c¢ikis yaparak horizontal
hizini1  maksimum seviyede tutmali ve
stiriklenme kuvvetini yenerek hizini
olabildigince korumaya c¢aligmalidir.!%12 Tim
yuzme stillerinde, sualti fazda stiriikkleme
direncini azaltmak i¢in, viicut en gergin ve
aerodinamik  sekilde  pozisyonlanmalidir.13
Uluslararasi misabakalarda yarigan
yuzlcilerde yapilan ¢aligmada alt ekstremite
kas giici ve kas kuvvetinin 15 metre suresiyle
iligkili oldugu gorilmisgtiir.3
Yizme esnasinda viicut agirhiginin biiyik
bir kism1 suyun kaldirma kuvveti yardimi ile
tagimir. Bu sebeple engelli bireylerin aerobik
uygunluk ve koordinasyon geligtirebilmeleri
icin son derece uygun bir spordur. Bedensel
engellilerde ylizme, rekreasyonel ve profesyonel
olarak tercih edilen popiiler spor dallarindan
birisidir. 2012 Londra Paralimpik Oyunlarinda
yizme yariglarni 74 tlkeden toplam 604
sporcunun katilimiyla gerceklestirilmigtir. Rio
2016 Paralimpik Yaz Oyunlarinda S6 serbest
stil kategorisinde birinci 28,81 saniye, sekizinci
ise 31,27 saniye ile yarigsmayi tamamlamigtir.
Rekabet diizeyinin bu denli yiiksek oldugu
yizme sporunda sporcularin performanslarinin
her yonden incelenmesi ve gelistirilmesi
gerekmektedir. Paralimpik yuzlcilerde
baglangic, donme ve Dbitiris silirelerinin
performansa katkisi incelenmis, basarili cikis
ile bitis performansi arasinda pozitif iligki
bulunmustur.14
Buna kargin literatiirde bedensel engelli
sporcularin yizme g¢ikis siirelerini etkileyen
fizyolojik degiskenleri (aerobik, anaerobik giic,
kassal kuvvet, esneklik vb.) inceleyen bir
calisma  bulunmamaktadir. Bu ¢alisma

sayesinde antrendrlerin sporcularin
performanslarin1  test ederken, yetenek
taramasi yaparken ve egitim programi
tasarlarken sporcunun performans potansiyeli
ve gereksinimleri hakkinda 6n bilgiye sahip
olmas1 hedeflenmektedir. Calismamizin amaci
bedensel engelli yiziicilerde ¢ikig slresinin
govde esnekligi, aerobik endurans ve anaerobik
gl ile iligkisini ortaya koymak idi.

YONTEM

Calisma Mayis 2017-Haziran 2018 tarihleri
arasinda Istanbul Buyliksehir Belediyesi Cebeci
Spor Kompleksinde Hacettepe Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu'ndan 26/07/2017 tarihinde GO 17/562
karar numarasi ile alinan onay ile
gergeklestirildi. Calismaya dahil edilen bireyler,
calismanin amaci ve kullanilacak
degerlendirme yontemleri hakkinda yazili ve
sozlu olarak bilgilendirildi ve onamlar: alindi.

Bireyler

Calismamiza, fiziksel engeli bulunan yas
ortalamalar1 18,2+3,69 yil olan, 10’u kadin 10u
erkek olmak tizere toplam 20 gonilli birey
alindi (Tablo 1). Tim su ici élciimler kapal ve
olimpik yizme havuzunda, 50 metrelik
kulvarda yapildi. Testler esnasinda suyun
sicaklign 24°C 1idi. Yorgunlugun performans
uzerindeki olumsuz etkisini oOnlemek ic¢in
Olciimlerden 24 saat once sporculara siddetli ve
yorucu bir aktivite yapmamasi tavsiye edildi.
Testler esnasinda 500 mlye kadar su
tiketimine 1izin verildi. Tuim yuzicilere
degerlendirmeler Oncesinde standart isinma
protokolii (800 m serbest yiizme ve 4x15 m
sprint) uygulandi.’s

Cikis performansinin degerlendirilmesi

15 metre mesafesi farkl renklerde kulvar
seperatori ve bayrak ile o6nceden belirlendi.
Yiizuciler yarisma kosullarinda 2 kez cikis
tamamladi. Her ¢ikis arasi yuziicilere 5 dakika
toparlanma slresi tanindi. Sporculara isitsel

uyaran verilerek maksimal performans
sergilemesi hedeflendi. Sporcunun ilk 15 metre
sureleri arastirmaci tarafindan hassashk

derecesi 0,01 sn. olan el kronometresi (Casio
HS-80TW-1EF Handheld Stopwatch) ile
Sletildi.

Aerobik enduransin degerlendirilmesi

12 dakika  yiizme  testi  (Cooper
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Testi)Yiiziicillerden 12 dakika boyunca
durmadan serbest stil ylizerek alabildikleri
maksimum mesafeyl kat etmeleri istenildi.ld
Katilimcilara test baglamadan 15 dakika 6nce
dinlenme siiresi tanmindi. Sporcunun ylzmeyi
devam ettirememesi, nefes darligi ve benzeri
sikayetlerin gelismesi halinde test
sonlandirildi.16 Sporcularin 12 dakika sonunda
kat ettigi toplam mesafeler metre cinsinden
kaydedildi.

Anaerobik giiciin degerlendirilmesi

Dikey sigrama testi: Sporcunun dikey
sicrama ylksekligi viicut agirlik merkezinin
vertikalde aldigi yol tizerinden hesaplandi. Bir
aski aparatina asilan metrik pano kullanilarak
ve duvara igsaret birakarak oOl¢im yapildi.
Sporcu duvara yuzi doniik olarak dayanarak
kollarini yukari dogru kaldirmasiyla
parmaklarinin ulastigi en st nokta belirlendi
ve igaretlendi. Daha sonra sporcu duvardan 30
cm uzaklasip, dizleri {izerinde c¢O6melerek
ulagabildigi en yuksek noktaya sicrayip
parmagiyla dokunmasi istenildi. Sicrama 6ncesi
belirlenen ylkseklik ile sicrama yuksekligi
arasindaki fark dikey sigrama derecesi olarak
kaydedildi. Elde edilen mesafe Lewis 6l¢im
monogramiyla degerlendirildi. 3 6l¢im yapild:
ve Ol¢gimler arasinda en bagarili olan deger
sporcunun sigrama yiksekligi olarak kabul
edildi. Ol¢timler aras1 5 dakika dinlenme stiresi
ve Oncesinde 5 dakikalik 1sinma protokoli
uygulandi.l” Sigrama yuksekligi santimetre
cinsinden kaydedildi. Bulunan veriler Lewis
O6lcim formilinde kullanilarak glg, watt
cinsinden hesaplandi.18

Lewis élgiim formiilii: P = V4,9 x Agirhik (kg)
x VD (m) x (9,8)

P: Gii¢ (watt), D = Dikey Sicrama Mesafesi
(m)

Govde esnekliginin degerlendirilmesi

Otur-uzan testi: Katilimcidan dizleri tam
ekstansiyonda sirt dik olacak sekilde oturmasi
istenildi. Ayaklarin altina blok platform (35 cm.
uzunluk x 45 cm. geniglik x 32 cm. yiikseklik)
yerlestirildi. Katilimcinin dirsekler ve dizler
diiz, bacaklar bitisik bir sekilde ©6ne dogru
uzanmasi istenildi. Parmak wuglariyla blok
uzerinde ulasabildikleri son nokta isaretlendi.
Katilimcidan bu pozisyonu 2 saniye boyunca
korumas1 istenildi. Katilimcilara her test
arasinda 5 dakika dinlenme siiresi taninarak
testler 3 kere tekrar edildi ve en iyi skor
arastirmaci tarafindan santimetre cinsinden

Seyhan et al

kaydedildi.!s

Govde fleksiyon esnekliginin
degerlendirilmesi’ Sporcu yluziu duvara donik
pelvis ve govde tamamen duvar ile temasta
olacak sekilde ayakta durdu. Once duvar ile
sternal ¢entik arasindaki uzaklik o6lclilerek
basglangic degeri alindi. Daha sonra pelvis
desteklenerek katilimcidan goévdesini belden
itibaren geriye dogru itmesi istenildi. Sternal
centik ile duvar arasindaki mesafe tekrar
Olcilip bu deger basglangic degerinden
cikartilarak c¢ikan sonu¢ cm cinsinden
kaydedildi. Test 3 kez tekrarlandi ve en 1y1 puan
deger olarak alindi.1®

Govde lateral fleksiyonu esnekliginin
degerlendirilmesi: Katilimc1 ayaklar hafif agik
ve birbirine paralel kollar gévdenin yaninda
ayakta durdu. Once sag elin orta parmagmin
distal ucunun uyluk tizerindeki yeri igsaretlendi.
Daha sonra elini uyluk tizerinde asagi1 dogru
kaydirarak govdesini yana egmesi istenildi. Son
nokta tekrar isaretlenip ilk nokta ile arasindaki
uzaklik mezura ile olculerek cm. cinsinden
kaydedildi. Ayni iglemler sol tarafta da
tekrarlandi. Test 3 kez tekrarlandi ve en iyi
puan deger olarak alindi.20

Govde rotasyon esnekliginin
degerlendirilmesi: Katilimcinin yizii duvara
dontk pelvis duvarla tam temasta iken omuz ile
duvar arasindaki baglangic uzaklhigr o6lgiildi.
Daha sonra tek omuz ve pelvis duvar ile
temasini surdirirken diger omuzun duvardan
uzaklagsma mesafesi olgtildi. Baslangi¢ degeri,
son degerden ¢ikartilarak kaydedildi. Test 3 kez
tekrarlandi ve en iyi puan deger olarak alindi.?

Istatistiksel analiz

Calismanin  istatistiksel gli¢ analizi
G*Power siirim 3.1.9.2 ile yapildi. Calismada
degigkenler arasi iliskinin belirlenmesinde iki
bacakli korelasyon analizi kullanildi ve a=0,05,
n=20, p HO=0 ve p H1=0,65 sonucglarina gore
calismanin giict 0,90 olarak hesaplanda.

Calismadan elde edilen veriler, IBM SPSS
24.0 (IBM Statistical Package for the Social
Sciences 24.0-Sosyal Bilimler I¢in Istatistik
Program 24.0) paket programi ile
degerlendirildi. Degigskenlerin normal dagilima
uygunlugu gorsel (histogram ve olasiik
grafikleri) ve analitik yoéntemlerle (Shapiro-
Wilk testi) incelendi. Tamimlayici analizler
sayisal degiskenler icin ortalama ve standart
sapma, sirali degigkenler i¢in frekans tablolar:
(n) ve oranlarla (%) ifade edildi. Calismada
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bulunan fizyolojik parametreler ile c¢ikig
performans1 skorlarinin  birbirleriyle olan
iligkisine Pearson korelasyon analizi ile bakilda.
Klasifikasyon sinifi ve diger sosyodemografik
degerler ile fizyolojik parametreler ve g¢ikig

performans1  skorlar1  arasindaki  iligkili
degiskenlerin saptanmasinda Spearman
korelasyon analizi kullanildi. Korelasyon

katsayilar1 0,05-0,30 arasinda olan degerler
distik veya oOnemsiz korelasyonu; 0,30-0,40
arasinda olan degerler diisik orta derecede
korelasyonu; 0,40-0,60 arasindaki degerler orta
derecede korelasyonu; 0,60-0,70 arasindaki
degerler iyi derecede korelasyonu; 0,70-1,0
mikemmel korelasyonu oldugu seklinde
yorumlanda.2!

BULGULAR

Calismada kullanilan test sonuclarinin
ortalama analizi Tablo 2’de verildi. Calismaya
dahil edilen bireylerin ¢ikis performansi ile 12
dakika yuzme testi arasinda yiksek diizeyde
anlaml iligki bulundu (r=-0,695, p=0,001).
Esneklik degerlendirmelerinden; gévde lateral
fleksiyon, rotasyon ve fleksiyon esnekligi ile
¢ikis performansi arasinda anlamli bir iligki
bulunamadi (p>0,005). Ancak cikis performansi
ile otur-uzan testi arasinda negatif yonde orta
diizeyde bir iliski oldugu belirlendi (r=-0,465,
p=0,039). Dikey sicrama testi ile cikig
performans1 arasinda negatif yoénde orta
diizeyde bir iliski oldugu saptandi (r=-0,638,
p=0,006) (Tablo 3).

TARTISMA

Calismamiz bedensel engelli ytzicilerin
cikis  performansimi  etkileyen  faktorleri
belirlemek amaci ile gercgeklestirildi. Buna gore
cikis performansi ile 12 dakika ylzme testi
arasinda negatif yonde yuksek dizeyde, dikey
sicrama ve otur uzan testi performanslar:
arasinda negatif yonde orta duzeyde bir iligki
oldugu belirlendi.

Yizictiler genellikle kuvvet kondisyon
egitimi yerine teknik tizerine odaklanmaktadir.
Calismamizda da goruldiga tzere kolay
uygulanabilen diisiik maliyetli saha testleri ile
sporcunun ¢ikig performansinin
degerlendirilmesi ve performans potansiyeli ile
ilgili 6n bilgi sahibi olmak miimkiindiir.

Conley vd. yaptiklar:1 calismada 12 dakika
ylizme testinin gecerliligi denenmis ve
kullanilmasi uygun bulunmustur.22 Ayrica
Huse vd. 13-17 yas aras1 erkek ytizicilerde
yaptiklar1 ¢alismada 12 dakika ylizme testinin

Tablo 1. Sporcularin demografik dzellikleri.

X+SD
Yas (yil) 18,2+3,69
Viicut kiitle indeksi (kg/m2) 21,26+3,47
Haftalik antrenman siireleri (saat) 8,45+3,89
Sporculuk yaslari (yil) 7,40+2,47
n (%)
Cinsiyet (Kadin/Erkek) 10/10(50/50)
Egitim diizeyi
ilkogretim 5 (25)
Orta6gretim 13 (65)
Lisans 2(10)
Engel tipleri
Ampute 2(10)
Serebral palsi 6(30)
Brakial pleksus yaralanmasi 6 (30)
Skolyoz 2(10)
Rasitizm 1(5)
Parapleji 1(5)
Dismelia 1(5)
Hipoplazi 1(5)

Tablo 2. Calismada yer alan testlerin ortalama degerleri.

X+SD

12 dakika yiizme testi (m) 426,81+48,34
Dikey sicrama testi (watt) 740,43+71,91
Otur ve uzan testi (cm) 16,18+14,78
Govde fleksiyon esnekligi (cm) 21,88+9,22
Gavde lateral fleksiyon esnekligi (cm)

Sag 17,83+4,75

Sol 17,76+4,19
Govde rotasyon esnekligi (cm)

Sag 12,44+4,61

Sol 13,22+5,59
15 metre performansi (sn) 14,51+2,36
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Tablo 3. Aerobik endurans, anaerobik gii¢ ve govde esnekligi
ile baglangi¢ performansi arasindaki iliski.

15 metre
performansi (sn)

r(p)

12 dakika yiizme testi (m) -0,695 (0,001)*
Dikey sigrama testi (watt) -0,638 (0,006)*
Otur ve uzan testi (cm) -0,465 (0,039)*
Govde fleksiyon esnekligi (cm) 0,025 (0,917)
Govde lateral fleksiyon esnekligi (cm)

Sag -0,063 (0,793)

Sol -0,073 (0,768)
Govde rotasyon esnekligi (cm)

Sag -0,359 (0,120)

Sol -0,120(0,615)

*p<0,05. r: Pearson korelasyon katsayisi.

VO2max ile iligkisine bakarak kullanilmasinin
uygun oldugunu bildirmiglerdir.23 Calismamiza
katilan sporcularin 12 dakika ylizme testi
ortalamalari 426,81 m.dir. Garatachea vd.
yaptiklar: ¢galismada engelli ytizliciilerin 400 m.
yuzme slreleri 6l¢ilmiis ve sporcularin 400
m.yi ortalama 11,96 dakikada yuzdigi
gorilmustir.24 Bu veri ¢alismamizdaki sonucu
destekler niteliktedir. Aerobik endurans her ne
kadar uzun mesafe calismalariyla
iliskilendirilse de sporcunun ylzme
ekonomisinin, nefes stratejisinin gelismesine ve
tecriibesinin artmasina olanak saglamaktadir.
Bu nedenle ulusal diizeyde yarisan sporcular
arasinda yliksek aerobik endurans baslangig
performansi acisindan belirleyici olabilir.

Anaerobik glg, baslangic performans:
belirlemede bliyiik 6neme sahiptir. Baglangicin
bloktan ¢ikis fazinda kullanilan hareket paterni
dikey sigrama ile benzerlik goéstermektedir.
Ramos vd. yaptiklar1 calismada dikey sigrama
yuksekligi ile ¢ikig igsareti ile ylizmeye baglama
performans:y arasinda anlamli bir iliskinin
oldugu tespit edilmistir.2> Calismamizda engelli
yuzicilerde engelsiz sporcularda yapilan
calismalara benzer olarak dikey sigrama
performansinin baglangi¢ siiresini belirlemede
etkili oldugu goriulmektedir. Antrenorlerin kara
calismalarinda alt ekstremite patlayici gilici
arttirict  ¢alismalar  yapmasi  sporcunun
performansinin gelistirilmesi a¢isindan yararlh
olacaktir.

Seyhan et al

Calismaya dahil edilen sporcularin otur-
uzan testi ortalamalar1 16,18 cm. olarak
bulundu. Guidetti vd. engelliler ile birlikte
yaptiklar1i c¢alismada, c¢alismamizla benzer
olarak otur-uzan test skoru ortalamasi 17,3 cm.
olarak  gosterilmistir.26  Bedensel engelli
sporcular, engellerinin dogas1 geregi olusan kas
imbalans1 ve esneklikteki limitasyonlar
nedeniyle asimetrik viicut profili sergileme
egilimindedir.2” Cikis hizinin biyik bélimint
olusturan sualt1 fazda hizi belirleyen en 6nemli
faktorler hidrodinami ve su alti tekmeleme
becerisidir.28 Hidrodinamik siirtiinme kuvvetini
azaltmak i¢in kollar gévde ve bacaklar
hiperekstansiyonda ve tiim viicut lineer
hizalanmisg sekilde pozisyonlanmasi
gerekmektedir.1® Daha esnek olan sporcularin
daha 1iyi c¢ikigs performansi sergilemesinin,
ylizlclinin sualti dogru pozisyon alarak
surikleme kuvvetlerini olabildigince
azaltmasindan ve sirt-bacak grubu kaslarin
esnekliginin yarattigi avantajla su alt1 faz
boyunca dogru derinlikte tekmeleme
yapmasindan kaynaklandigini digtiniiyoruz.

Calismamizda sporculardan 50 m serbest
stil yarisma performanslariyla esdeger sekilde
¢ikis yapmalar1 istenilmigtir. Uluslararasi
paralimpik komite tarafindan diizenlenen
yariglarda her sporcu farkli teknikle g¢ikig
yapabildigi gibi kimi zaman oturarak ya da su
i¢ci ¢ikis da yapilabilmektedir. Cikis hizinin
genel performansa katkisi ve su i¢i fazda
ylzlcinin ¢ok daha ylksek hizlara ulagabildigi
distnuldiginde, bu durumun haksiz rekabete
sebep olmas1 muhtemeldir.

Ulkemizde engelli sporlarimin geligimine
verilen 6nem her gegen giin artmasina karsin
diger tlkelere kiyasla yeterli sayida sporcu
bulunmamaktadair. Spor politikalari
belirlenirken zamandan ve maliyetten tasarruf
saglayan stratejiler olusturarak sistemli bir
sekilde orgiitlenildigi takdirde kisa siirede
uluslararas1 arenada basar1 gostermek ve
yeterli sayida sporcu yetistirmek mumkin
olacaktir. Spor fizyoterapistleri hem sporun
fizyolojisi, biyomekanigi hakkinda bilgi sahibi
oldugu, hem de sporcularin engel patolojileri
hakkinda detayli bilgi sahibi oldugu icin
mutlaka engelli sporlarinda aktif olan tiim spor
kuliiplerinde istihdam edilmelidir.

Limitasyonlar

Calismamiza katilan sporcu sayisinin spor
smiflarina homojen olarak dagilmamas1 ve
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calismaya dahil edilen sporcularin ayni
cinsiyetten olmamasi calismamizin
limitasyonudur. Cikis hizinin hesaplanmasinda
optik kameralarla yapilan analiz daha objektif
sonug verebilir.

Sonug¢

Calismamizda 12 dakika ylzme, dikey
sicrama ve otur uzan testlerinde daha basarih
performans sergileyen yuziiciilerin daha kisa
stirede ¢ikis yapabildigi gorildi. Calismamiz,
sporcularda havuz c¢alismalarinin yani sira
yapilacak kara antrenmanlarinin performans
gelisimine saglayacagr katkiyr g6z oOntine
koymaktadir. Antrendrler sporcularin
performans gelisimlerini 6l¢gimlerken tiim bu
faktorleri goz 6ninde bulundurmalidir.

Tegekkiir: Istanbul Biiyiiksehir Belediyesi Spor
Kuliibii tesisinde gorev yapan tim antrendr ve
calisanlara tesekkiir ederiz.
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Etik Onay: Bu arastirma protokoli Hacettepe
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CASE REPORT

Meme kanseri cerrahisi sonrasi aksillar web sendromu ile
birlikte herpes zoster enfeksiyonu ile tetiklenen ust
ekstremite lenfodeminde fizyoterapi ve rehabilitasyonun
etkinligi: vaka raporu

Giilbala NAKIP1, Gamze Nalan CINAR?, Ceren GURSEN?, Emine BARAN!, Esra UZELPASACI!,
Serap 0ZGUL?, Tiirkan AKBAYRAK!

Bu calismanin amaci meme kanseri cerrahisi sonrasi Aksillar Web Sendromu (AWS) ve Herpes Zoster enfeksiyonuna bagh
lenfodem gelisen erkek bir olguda fizyoterapi ve rehabilitasyonun etkinligini arastirmakti. 79 yasindaki olgunun iist
ekstremitesinin mezura ile cevre ol¢ciimii gerceklestirildi ve bu dlgiimden elde edilen veriler FRUSTUM model ile volumetrik
veriye doniistiiriildii. Lokal doku sivi orani, MoistureMeterD Compact (MMDc, Delfin Technologies, Kuopio, Finland) cihazi ile
degerlendirildi. Lenfodemle iligkili agirlik ve gerginlik algisl, list ekstremite fonksiyonlan, omuz eklem hareket acikligi ve yasam
kalitesi sirasiyla Gorsel Analog Skalasi (GAS), Kol, Omuz ve El Sorulan Anketi Kisa Formu (Quick-Dash), universal gonyometre
ve Lenfodem Yasam Etki Skalasi (LYES) ile degerlendirildi. Hastaya, kompleks bosaltici fizyoterapi (KBF), kinezyo bantlama,
manuel tedavi, proprioseptif ndromuskuler fasilitasyon egzersizleri ve néromuskiiler egitim uygulandi. Tedavi fazi haftada 3 giin,
7 hafta olmak iizere toplamda 21 seans olarak uygulandi. Tedavi sonrasi ev programi olarak, KBF'nin koruma fazi kapsaminda
self-drenaj, kompresyon giysisi, cilt bakimi ve egzersiz verildi. Tedavi sonrasi sonuclarina gore etkilenen ve etkilenmeyen
ekstremite hacimleri arasindaki fark 828,96 cm3'ten 206,69 cm3’e ve etkilenen ekstremitedeki lokal doku sivi orani kol igin
1,97°den 1,33’e, 6nkol icin 1,82’den 1,34’e azaldi. Buna ek olarak, iist ekstremite fonksiyonu ve yasam kalitesinde olumlu
yonde iyilesme gozlendi. Bu olgu sunumu, erkek bir olguda fizyoterapi ve rehabilitasyonun meme kanseri cerrahisi sonrasi
gelisen AWS ve herpes zoster enfeksiyonu ile iligkili lenfodemde etkili oldugunu gostermistir.

Anahtar kelimeler: Ust ekstremite lenfodem, Herpes zoster, Axillar web sendromu, Fizyoterapi, Rehabilitasyon.

Effect of physiotherapy and rehabilitation in axillar web syndrome with upper extremity

lymphedema triggered by herpes zoster infection after breast cancer surgery: A case report

The aim of this study was to investigate the effects of physiotherapy and rehabilitation in a male patient with a developed
lymphedema due to Axillary Web Syndrome (AWS) and Herpes Zoster infection after breast cancer surgery. The circumferential
measurement of the upper extremity of the 79-year-old patient was assessed with tape measure. The data obtained from this
measurement converted to volumetric values using the FRUSTUM model. Local tissue water (LTW) ratio was measured with
MoistureMeterD Compact (MMDc, Delfin Technologies, Kuopio, Finland). The perception of heaviness and tightness associated
with lymphedema, shoulder functions, the shoulder range of movements, quality of life were evaluated by using Visual Analog
Scale (VAS), universal goniometer, Quick Disabilities of the Arm, Shoulder and Hand (Quick-Dash) and Lymphedema Life Impact
Scale (LLIS), respectively. The patient was administered complex decongestive therapy (CDT), kinesio taping, manual therapy,
proprioceptive neuromuscular facilitation exercises and neuromuscular reeducation. The treatment phase was performed for 7
weeks, 3 days a week, a total of 21 sessions. After the treatment, the preventive phase of the CDT including self-drainage,
compression garment, skin care and exercises was provided as a home program. According to the results, the volume difference
between the affected and unaffected extremities decreased from 828.96 cm3 to 206.69 c¢cm3. Local tissue water ratio in the
affected extremity were decreased from 1.97 to 1.33 for the arm and 1.82 to 1.34 for the forearm. Additionally, upper limb
function and quality of life were positively improved. This case report indicates that physiotherapy and rehabilitation in a male
patient is an effective treatment for ymphedema related to herpes zoster infection after breast cancer surgery.

Keywords: Upper extremity lymphedema, Herpes zoster, Axillar web syndrome, Physiotherapy, Rehabilitation.
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rkeklerde meme kanseri, tim meme
Ekanserlerinin %1'ini  ve erkeklerde
gorilen  kanserlerin  ise  %0,1'ini
olusturan nadir bir hastaliktir.! Kuzeybat1
Avrupa ve Kuzey Amerika'da erkeklerde meme
kanserinin goriilme sikhigi artmakla birlikte
yaklagik olarak 1/100.000'dir.2 Uluslararasi
Kanser Aragtirmalar: Ajansi’'nin verilerine gore
Turkiye’de erkeklerde gorilen tum kanser
tirlerinin sadece %0,37'si meme kanseridir.?
Erkeklerde meme kanseri riski; 6zellikle erken
yasta meme kanseri tanisi konulan birinci
derece akrabanin olmasi, prostat kanseri ve
transsekstiiellerde oldugu gibi eksojen Gstrojen
alinmasi, obezite, epididimit/orsit ve
jinekomasti varlhigr ile artmaktadir.? Meme
kanseri olan erkek hastalarin tedavisi
genellikle, kadin meme kanserli hastalarin tani
ve tedavileri ile iligkili bilgilere dayanir ve
erkeklerde tedavi ile iligkili literatiir oldukg¢a
kisithdir. Bununla birlikte, erkek hastalarin
¢ogu, meme dokusu az oldugu i¢in lumpektomi
cerrahisinden ziyade aksillar lenf nodu
diseksiyonu (ALND) veya mastektomi ile tedavi
edilir.! Meme kanseri cerrahisi sonrasi,
kadinlarda oldugu gibi  erkeklerde de
enfeksiyon, kuvvet kaybi, omuz eklem hareket
kisithhigi, uyusma, agri, aksillar web sendromu
(AWS) ve lenfédem gibi kisa ve uzun vadeli
komplikasyonlar goriilebilir.4
Meme kanseri teghisini takiben aksillar
lenf nodillerinin cerrahi ile c¢ikarilmasi adi
verilen ALND cerrahisi, lenfédem geligimi i¢in
en oOnemli risk faktorlerinden biri olarak
bilinmektedir.> Yapilan epidemiyolojik
calismalara gore meme kanseri cerrahisi
geciren hastalarin yaklagik olarak %30’unda
lenfodem gelismektedir.®? Lenfédemin risk
faktorleri olarak tedavi ve hasta ile ilgili ¢esitli
faktorler yer almaktadir. Tedavi ile iligkili risk
faktorleri, mastektomi, ALND, ileri evre kanser,
¢ikarilan lenf nodili sayisinin fazla olmasi,
radyoterapi (6zellikle supraklavikular bélgeye
yapilan uygulama) ve kemoterapi
uygulamalardir. Hasta ile iligkili faktorler ise
viicut kiitle indeksinin (VKI) 30 kg/cm?'den fazla
olmas1 ve kanser tedavileri ile iligkili post-
operatif déonemde VKI'deki dalgalanmalar ve
dusiik fiziksel aktivite diizeyidir.6 Lenfatik
fonksiyondaki bozulma, etkilenen bolgedeki
otoimmiin denetimin azalmasina ve enfeksiyon
riskini artmasina neden olur. Psoriazis, egzema,
dermatit, herpes =zoster gibi durumlar da
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inflamatuar cevaba neden olur ve kontrol altina

alinmadigi takdirde lenfédem olugsumunu
tetikleyebilir.6

Herpes Zoster, dorsal ganglion
hiicrelerinde latent olarak kalan varicella-
zoster virisinlin reaktivasyonundan
kaynaklanan deride agr1 ve vezikiillerle

karakterize viral bir hastaliktir.” Literatirde
¢ok az veri olmasina ragmen, meme kanseri
tanisi varliginda Herpes Zoster olugsma riskinin
yaklagik olarak iki kat arttig:r bildirilmektedir.8
Meme kanseri cerrahisi sonrasi 6zellikle genis
alana yapilan radyoterapi uygulamalari gecici
immunsupresif etki sebebiyle Herpes Zoster
gorulme riskini de artirmaktadir.8 Literatirde,
bilgimiz dahilinde meme kanseri cerrahisi
sonras1 Herpes Zoster’in tetikledigi lenfédemi ve
bu duruma AWS'nin eglik ettigi klinik tabloyu
iceren c¢alisma yer almamaktadir. Bu
calismanin amaci, meme kanseri cerrahisi
sonrast AWS ve Herpes Zoster enfeksiyonunun
tetikledigi lenfédem olan erkek olguda
fizyoterapi ve rehabilitasyonun etkinligini
incelemekti.

OLGU

Hasta hikayesi .

Calismaya, 79 yasinda, VKI’si 23,87 kg/cm?
ve Tiimér Lenf Nodu ve Metastaz (TNM)
siniflamasi TSN3M1 olan ve buna bagh Nisan
2017 yilinda modifiye radikal mastektomi
(MRM) ile ALND cerrahisi uygulanan erkek
hasta dahil edildi. Hastanin detayli sosyo-
demografik, fiziksel ve klinik bilgileri
kaydedildi. (Tablo 1) Cerrahiden sonra adjuvan
radyoterapi olarak toplam 55 Gray dozunda, 25
ig gini gogis duvar1 1sinlamasi, 5 kir ise
kemoterapi aldigr bilgisi kaydedildi. Hasta
Unitemize bagvurdugunda aktif koruyucu
medikal bir tedavisi yoktu. Hasta hekiminin
Onerisi uzerine lenfédem gelismesini énlemek
amaciyla cerrahi sonrasi itibariyle 15 aydir
(Nisan 2017'den itibaren) diizenli kompresyon
giysisi kullanmaktaydi. Cerrahiden sonra 15.
ayda sol goégis 6n yluzu ve koltuk altinda
kagintili ve agrili vezikiiller ortaya ¢iktigi, 3 gin
sonra bu yakinmalarina ek olarak erisipel
enfeksiyonuna benzer ates, bulanti, kusma ve
sol iist ekstremitesinin distal bélimiinde giglik
ve kizariklik ortaya ¢iktig bilgisi kaydedildi. Bu
enfeksiyon bulgularini takiben, hastaya klinik
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ve serolojik bulgular dogrultusunda Ankara
Universitesi Tip  Fakiiltesi  Enfeksiyon
Hastaliklar1 Boliimii'nde Herpes Zoster tanisi
konularak antiviral ilag¢ tedavisi bagladi. 8 glin
stiren tedaviden sonra lezyonlarda solma, agri
ve ates yakinmalarinda azalma goriliirken
hasta tarafindan algilanan lenfodem siddetinde
azalma olugsmadigi bilgisi kaydedildi.

Hasta cerrahiden 20 ay sonra lenfodem
acisindan degerlendirme ve tedavisi i¢in
klinigimize y6nlendirildi. Hastaya, uygulanacak
olan degerlendirme ve tedavi yontemleri ile ilgili
detaylh acgiklama yapildiktan sonra, hastadan
Helsinki Bildirisi'ne gore diizenlenen
aydinlatilmis onam alindi. Hastanin detayh
klinik degerlendirmesi sonrasinda tedavi
programi planlanda.

Degerlendirmeler

Inspeksiyonda cilt normal renkte ancak
kuruydu. Radyoterapi alinan sahada sonmis
zona dokuntileri mevcut idi. Hastanin Herpes
Zoster enfeksiyonu sonrasi baglayan ve yaklagik
5 aydir durasyonu olan, el bileginde ve
metakarpofalangeal eklem bolgeleri tzerinde
cilt katlantilar1 gézlemlendi. Etkilenen elin
dorsalinde gode isareti pozitifti. Hastanin klinik
belirtilerine  goére, Uluslararas1  Lenfoloji
Dernegi'nin siniflandirma sistemine gore Evre 2
lenfodem oldugu belirlendi. Ayrica, etkilenen
elin 2. ve 3. parmaklarin dorsalindeki cildin
etkilenmeyen ekstremiteye gore kolayca
hareket ettirilemedigi, yani Stemmer
bulgusunun pozitif oldugu gézlemlendi (Sekil 1).
Hastanin aksilla bélgesinden tist kolun anterior
ve  medialine uzanan, omuzun  pasif
abduksiyonu ile gerginlegen, palpasyonda agrili
ve omuzun fleksiyon ve abduksiyon eklem
hareket acikligimi kisitlayan, AWS oldugu tespit
edildi (Sekil 2). Olgu bu sikayetinin cerrahiden
2 ay sonra ortaya ¢iktigini ifade etmekteydi.

Odem degerlendirmesi

Odem degerlendirmesi i¢in bilateral olarak
ulnanin  stiloid cikintisindan  basglayarak
aksillar hatta kadar 5 santimetre (cm)
araliklarla ekstremite c¢evresi mezura ile
6lculdi. Sonuglar cm cinsinden kaydedildi ve
Frustum modeli kullanilarak volim
hesaplamas1 yapildi.? Iki ekstremite hacmi
arasindaki fark, lenfédem miktar1 olarak
keydedildi.

Lokal doku siv1 ytizdesi, MoistureMeterD
Compact (MMDec, Delfin Technologies, Kuopio,
Finland) cihazindan elde edilen doku dielektrik

sabiti ile belirlendi. Olciimler; antekubital
fossanin 8 cm proksimalinden ve 6 cm
distalinden elde edildi. Bu islem 3 kere tekrar
edilip ortalamalar kaydedildi. Lokal doku siv1
orani, her referans noktasi igin etkilenen
taraftan elde edilen degerin (%), etkilenmeyen
taraftan elde edilen (%) degere béliinmesi ile
hesaplandi. MMDc cihazinin gegerlik ve
guvenirlik ¢caligmasinda, 1,20 veya daha fazla
lokal sivi oraninin lenfédemin géstergesi oldugu
bildirilmistir. Bu oran arttikca, lenfodem siddeti
de artmaktadir.10

Subjektif agirlik ve gerginlik hissi

Hastalikla iligkili sikayetler i¢in, hastanin
lenfodem ve AWS sebebiyle yasadig1 siibjektif
agirlik ve gerginligi degerlendirmek ig¢in 10
cm'lik  bir Gérsel Analog Skala (GAS)
kullanildi.l! Skalanin baslangic noktasi ‘0
“siglik, agirhik ve gerginlik hissim yok”, ‘10
“siglik, agirlik ve gerginlik hissim dayanilmaz”
anlamina gelmekteydi.

Omuz eklem hareket acikligi ve list
ekstremite fonksiyonelligi

Saglikli tarafla karsilastirildiginda, ilgili
tarafin omuz eklem hareket araliklar: sinirliydi.
Tedaviden once ve sonra omuz ekleminin
limitasyonlarini degerlendirmek i¢in fleksiyon,
abduksiyon, eksternal ve internal rotasyon
hareketlerinin 6lgiimi  baseline gonyometre
(Baseline Evaluation Tools, USA) ile sirt iistii
yatis pozisyonunda yapildi.12

Ust ekstremite fiziksel fonksiyon ve
semptomlarimi 6l¢gmek igin Turkce gegerlik ve
glvenirligi ortaya konulmug Kol, Omuz ve El
Sorular1 Anketi Kisa Formu (Quick-DASH)
kullanildi.13 11 maddeden olusan bu anketin her
baghginin 5 yamit kategorisi vardir. Maddelerin
puanlari, 0 ile 100 arasinda degisen toplam bir
puana donistiirilir. Olgekten aliman puan
yikseldik¢e tust ekstremite fonksiyonelliginin
olumsuz yonde etkilendigi bildirilmektedir.

Yasam kalitesi

Lenfédeme  6zgii yasam  kalitesinin
degerlendirilmesi i¢in yasam kalitesinin
fiziksel, psikolojik ve fonksiyonel alt boyutlarini
Olcen, her bir sorusunun skoru O ile 4 puan
arasinda degisen (0 = bozukluk yok, 4 = ciddi
bozukluk) ve toplamda 18 sorudan olusan
Lenfédem Yagsam Etki Skalasi (LYES)
kullanildi. Anketin ikinci kisminda, son 1 yilda
enfeksiyon olusumunu sorgulayan ayri bir alan
mevcuttur (0 = hi¢ enfeksiyon olmadi ve 4=4 ve
iizeri enfeksiyon oldu). LYES toplam puani 0 ile
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72 arasinda degismektedir. Orhan vd. Turkce
LYES'in iyi diizeyde gecerli (r degerleri) ve
giivenilir (Cronbach’s alpha = 0,84-0,95;
ICC=0,88-0,93) oldugunu 2019 yilinda
yaptiklar: calismada bildirmiglerdir.!4

Tedavi plam

Kompleks bosaltici Fizyoterapi (KBF)

Kompleks Bosaltic1 Fizyoterapi (KBF),
lenfodemde oOnerilen altin standart tedavi
yaklagimidir.!! KBF, tedavi faz1 ve koruma fazi
olmak tzere iki fazdan olusur. Tedavi fazinin
komponentleri; manuel lenf drenaji (MLD),
kompresyon bandaji, cilt bakim1 ve egzersizdir.
Koruma faz1 ise self drenaj, 6zel kompresyon

giysileri, «cilt bakim1 ve egzersizden
olusmaktadir.!! Hastaya  Herpes Zoster
enfeksiyonuna yonelik aldigi  antibiyotik

tedavisi tamamlandiktan 5 ay sonra, 7 hafta
boyunca haftada 3 giin toplam 21 seans KBF’'nin
tedavi fazi uyguland.

Lenf sivisinin fonksiyon goren lenf
damarlar1 ile lenf nodiillerine iletilmesi
saglamak i¢in 6zel bir masaj teknigi olan MLD
ile cildi geren yumusak ve ritmik hareketler
uygulandi. Oncelikle merkezi tedavi olan boyun
drenaji daha sonra ventral ve dorsal bolgeden
interaksillar ve aksillo-inguinal anastomoz
yollar1 olusturulduktan sonra kol tedavisi
uygulanda. Son  olarak  anastamozlarin
tizerinden drenaj tamamlandi. Daha sonra pH1
noétr olan mineralli sabunlar ile etkilenen
ekstremite temizlenip kurulandi ve su bazl
nemlendiricilerle cilt bakimi yapildi.
Kompresyon tedavisinde kisa-gekigli, elastik
olmayan bandajlar kullanildi. Cilt katlantilar
aras1 pamuk ile dolduruldu ve fibréz dokularin
gevsetilmesi amaciyla uygun sertlikteki
lenfodem pedleri ekstremitenin gekline uygun
modellenerek ¢ok kathh bandaj uygulamasinin
altina yerlestirildi.

Aksillar Web Sendromu tedavisi

Cok kathh bandaj uygulamasindan sonra
hasta sirtlistii ¢gengel pozisyonunda dizler altina
yastik destegi yerlestirilerek yatirildi. Hastanin
omzu abduksiyona alindiktan sonra aksilladan
kol boyunca uzanan fibréz banda derin friksiyon
ve miyofasyal gevsetme teknigi uygulandi.
Hastanin omzu izin verdigi 6l¢iide abduksiyona
alindiktan sonra fasya koreksiyon teknigi ile
aksilla ve kol boélgesine uzanan fibréz banda
%15-50 gerim ile aksilladan kola dogru
uzanacak sekilde “KINESIO TEX” ile bantlama
yapildi.4 (Sekil 3) Kinezyo bant ii¢ giinde bir
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degistirildi. Kinezyo bantlama uygulamasindan
sonra hastaya skapular mobilizasyon ve pasif
eklem hareket acikligimi artirmak amaciyla
proprioseptif néromiiskiiler fasilitasyon (PNF) -
tut gevse teknigi uygulandi. Venéz ve lenfatik
gerl donusli artirmak, kas eklem pompasini
aktive etmek ve postiiral diizglinliigi saglamak
i¢in remedial egzersizler ve topla néromuskuler
egitim, fizyoterapist kontrolinde yaptirildi.
Tedavinin ikinci haftasinda trapez kas spazmi
dikkate alinarak omuz eklem hareket agikligina
yonelik parmak merdiveni ile omuz fleksiyon ve
abduksiyon hareketleri c¢aligtirildi. Tedavi
seansina ek olarak hastaya ev program
seklinde uygulayacagi egzersizler verildi.

Yedi haftalik tedavi programindan sonra
self drenaj, cilt bakimi, kompresyon c¢orabi ve
remedial (dolagimi aktive eden pompalama
egzersizleri) egzersizleriiceren KBF'nin koruma
fazina  gecildi. Hastaya ginlik yasam
aktivitelerinde etkilenen ekstremiteyl travma
ve enfeksiyonlara karsi koruma yoéntemleri,
dogru cilt bakimi ve gunlik nemlendirici
kullanim1 ve viicut mekanigi egitimi verildi.
Ayrica, mevcut ekstremite volimini korumak
amaciyla hasta yakinina araliklarla uygulamasi
icin kompresyon bandaj uygulamasi egitimi
verildi.

Tedavi sonuglar:

Tedavi sonrasinda tedavi oOncesi ile
kargilagtirildiginda hastanin ekstremite
voliml ve lokal doku sivi oraninin azaldigi
bulundu (Tablo 2), (Sekil 4). Ayrica, aksillar
bolgedeki fibroz bandin gériinimiinin azaldig:
(Sekil 5) ve buna bagh olarak GAS’ta agirlik ve
gerginlik hissinin azaldigi, omuz eklem hareket
acikliginin arttigi, Gst ekstremite fonksiyonu ve
yasam kalitesinin iyilestigi bulundu (Tablo 3)..

TARTISMA

Calismamizda, MRM sonras1 AWS ile
birlikte Herpes Zoster enfeksiyonu ile
tetiklenen lenfédemi olan erkek hastada 7 hafta
boyunca uygulanan fizyoterapi ve
rehabilitasyon uygulamalarinin ekstremite
volimli ve lokal doku sivi oranini azalttigi,
lenfodem ve AWS ile iligkili agirlik ve gerginlik
hissini azalttigi, tist ekstremite fonksiyonelligi
ve omuz eklem hareket acikligini artirdigr ve
yasam kalitesini iyilestirdigi gorildi.
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Sekil 1. Tedavi 6ncesi olgunun goriiniimii.

\ M,
b i

Sekil 2. Tedavi 6ncesi aksillar bélgedeki fibroz bandin
goriinimii.

Sekil 3. Aksillar web sendromunda bantlama.

Sekil 4. Tedavi sonrasi olgunun goriinimdi.

Sekil 5. Tedavi sonrasi aksillar bélgedeki fibréz bandin
goriniimii.

KBF, lenfédem tedavisinin altin standart
tedavisi olarak kabul edilmektedir. Mevcut
calismalar lenfédemli hastalarda ekstremite
volimiinii azaltmak, yasam kalitesi, egzersiz
kapasitesi ve fonksiyonel kapasiteyi artirmak
i¢cin KBF ile gézetimli egzersiz programlarinin
birlikte kullanilmas1 gerektigini
belirtmektedir.1516  Biz de c¢alismamizda
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Tablo 1. Hastanin demografik ve klinik 6zellikleri.

Nakip et al

Yas (yil)

Viicut kiitle indeksi (kg/cm?2)
Sistemik hastaliklar
Gecirilmis ameliyatlar

Egitim durumu
Meslek
Sigara

79
23,87

o Laparoskopik kolesistektomi
o Katarakt ameliyati
o Modifiye radikal mastektomi
o Aksillar lenf nodu diseksiyonu
Doktora
Doktor
icmiyor

Tablo 2. Hastanin tedavi 6ncesi ve 7 haftalik tedavi sonrasinda ekstremite voliim ve lokal doku sivi orani degerlendirme sonuglari.

Etkilenen ekstremite (sol) Etkilenmeyen ekstremite (sag) Fark/Oran
Ekstremite voliimii (cm3)
Tedavi 6ncesi 2808,15 1979,19 828,96
Tedavi sonrasi 2229,11 2022,42 206,69
Lokal doku sivi orani (%)
Onkol
Tedavi oncesi 54,6 27,6 1,97
Tedavi sonrasi 42,6 32 1,33
Kol
Tedavi dncesi 52,3 28,6 1,82
Tedavi sonrasi 41,6 31 1,34

Tablo 3. Hastanin tedavi 6ncesi ve 7 haftalik tedavi sonrasinda degerlendirme parametreleri.

Tedavi dncesi Tedavi sonrasi

Agirhik ve gerginlik hissi (VAS, cm)
Omuz eklem hareketleri (derece)
Fleksiyon
Abduksiyon
Eksternal rotasyon
internal rotasyon
Quick-DASH - Toplam puan
Lenfodem Yasam Etki Olcegi - Toplam puan

7,8 4,1
145 170
130 175
65 72
60 60
62,5 45
37 21

GAS: Gorsel Analog Skala. Quick-DASH: Kol, Omuz ve El Sorulan Anketi Kisa Formu.

literatiirle paralel bu yaklasimlar1 birlikte
kullandik.

MLD, KBF'nin bir komponentidir ve 65 yas
uzeri hastalarda MLD goreceli
kontraendikasyon olarak yer almaktadir. Ancak

olgumuzda hipertansiyon, kalp veya bdbrek
yetmezligi gibi goéreceli kontraendikasyon
olusturan bir durum olmadig1 igin tedavi
programina MLD de dahil edildi. Benzer yas
grubunda KBF uygulayan c¢alismalar da
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mevcuttur. Zasadzka vd. unilateral alt
ekstremite lenfédemi olan 60 yas Uzeri 108
hastada KBFnin etkinligini incelemis ve 15
seans sonrasinda ekstremite gevresi
vevoliuminiin azaltilmasinda KBF'nin etkin
oldugunu gostermisglerdir.1?

Literatiirde, meme kanseri cerrahisini
takiben radyoterapi ve kemoterapinin Herpes

Zoster insidansim etkileyebilecegi
belirtilmigtir.18 Ayrica immiinsupresif
bozuklugu olan 65 yas uzeri olan hastalarda
kemoterapi (odds/risk orani=1,51) ve

radyoterapinin (odds/risk oran1=3,85) varicella-
zoster enfeksiyonu i¢in risk faktéri oldugu
bildirilmektedir.!® Biz de ¢alismamiza meme
kanseri cerrahisini takiben Herpes Zoster'in
tetikledigi lenfédemi olan 65 yas tuzeri bir
olguyu dahil ettik. Olgumuz 25 ig gini gogus
duvar: 1ginlamasi, 5 kiir kemoterapi almis olup
radyoterapi aldign sahada varicella-zoster
enfeksiyonundan kaynakli agrili ve kasintili
vezikil  hikayesi  mevcuttu. Literatiire
dayanarak, bizim olgumuzda da adjuvan
radyoterapi ve kemoterapinin varicella-zoster
viriisi reaktivasyonunu kolaylastirabilecegini
diisinmekteyiz.

Literatiirde AWS, cerrahi (ALND) ve
radyoterapiy1l takiben %6-72 arasinda gorilen
bir komplikasyon olarak tanimlanmaktadir.
Rehan vd. ALND’ye bagh AWS geligsen
hastalarda 4 hafta boyunca haftanin 2 guni
kinezyo bantlama ve miyofasyal gevsetme
teknigi ile tedavi sonrasinda ortalama GAS
skoru ve ultrasonla gorintiillenen bant
kalinliginda anlamli oranda azalma oldugunu
gozlemlemigtir.4 AWS ile ilgili bir derlemede
miyofasiyal gevsetme, skar doku masaji, MLD
gibi manuel tedavi tekniklerinin AWS’de agr1 ve
gerginlik gibi semptomlarda azalma sagladig
ortaya koyulmustur.!® Literatiirdeki tedavi
onerileri 1s181nda, biz de c¢alismamiza dahil
ettigimiz erkek olguya derin friksiyon ve

miyofasyal gevsetme tekniklerini takiben
kinezyo bantlama  uygulamasimin etkili
oldugunu bulduk.

Mastektomi ve silikon implant

rekonstriiksiyon ile birlikte sentinel lenf nodu
biyopsisi sonras1t AWS geligen olgularda 4 hafta
boyunca haftada 3 gin wuygulanan MLD,
yumusak doku mobilizasyonu ve miyofasiyal
gevsetme tekniklerini takiben kompresyon
corab1 ile birlikte germe ve eklem hareket
aciklig1 egzersizleri ve ev egzersiz programi

sonrasi tam omuz hareket acikligi elde
edilmigtir.1® Ayrica meme kanseri cerrahisi ile
iliskili AWS olan hastalarda omuz eklemine
manuel tedavi sonrasi skapular mobilizasyon,
kol ve skapulaya uygulanan PNF tut-gevse
teknigi ile omuz mobilitesi ve fonksiyonunda
iyilesme oldugu bildirilmistir.l® Bu ¢aligsmalar
kadin olgularda gergeklestirilmigtir. Bizim
¢alismamizda Herpes Zoster enfeksiyonu
hikayesi olan erkek bir hastada manuel terapi
olarak derin friksiyon ve miyofasyal gevsetme
tekniklerini takiben skapular mobilizasyon,
PNF tut-gevse teknigi, remedial egzersizler ve
topla noéromuskuler egitim verildi. KBF ile
kombine manuel tedavi uygulamalar1 ve
hastanin  semptomlarina 6zel Dbelirlenen
egzersiz programinin ust ekstremite
fonksiyonelligini ve eklem hareket agiklhigini
artirdigini, lenfédem siddetini azalttigimi ve
buna bagli olarak yasam kalitesini gelistirdigini
distinmekteyiz.

Limitasyonlar

Calismamiz bir vaka raporudur ve ileri
calismalara oncilik edecegi diisiincesindeyiz.
Maliyet-etkinlik ve zaman agisindan ¢ok sayida
ya da kombine uygulamalara karsin daha az
sayida ya da izole uygulamalarin etkinligini
arastiran ileri ¢alismalar planlanabilir. Klinik
acidan vakaya yapilan uygulamalarin biitiinciil
olusu o6nemli bir boyuttur. Bu acidan
bakildiginda, c¢alismamizin bir limitasyonu
olarak c¢ok sayida fizyoterapi yaklagimini
kombine ederek uygulamalarin izole etkinligini
ortaya koymamasi olarak diiguniulebilir.

Sonug

Erkeklerde meme kanseri nadir goriilen bir
hastalik olup literatiirde erkek olgularda meme
kanseri cerrahisini takiben gelisen AWS ve
iligkili semptomlar ve Herpes Zoster ile
tetiklenen lenfédem {izerine yapilan calisma
yoktur. Calismamiz bu 6zellikleri tagiyan erkek
bir olguda, KBF’ye ek olarak uygulanan manuel
tedavi, kinezyo bantlama ve egzersiz
uygulamalarinin yer aldig1 fizyoterapi ve
rehabilitasyon  uygulamalarinin  lenfédem
siddeti, agirlik ve gerginlik hissi, tist ekstremite
fonksiyonlari, omuz hareket a¢ikligi ve yasam
kalitesi tuzerine etkili oldugu gosteren ilk
calismadir. Calismamiz lenfédem,
muskuloskeletal problemleri ve nadir 6zellikleri
olan bir olguyu néromuskuler, muskuloskeletal,
vaskiiler ve fonksiyonel ac¢idan ele alarak
kapsamli  bir degerlendirme ve tedavi
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programini icermesi ac¢isindan da Onem arz
etmektedir. Arastirmalarda ve klinikte bu grup
hastalarda tedavi programini planlarken bu
boyutlarin tamaminin g0z oniinde
bulundurulmasini vurgulamas1 agisindan da
vaka raporumuzun sonuglar1 fizyoterapistlere
yol gosterici olacaktir. Bu konuda, daha buylk
orneklemli ve uzun doénem takipli ileri
caligmalara ihtiyag¢ vardir.

Tegekkiir: Yok
Cikar Catigmasi: Yok.
Finans: Yok

Etik Onay: Bu olgu calismasina katilan olgudan
aydinlatilmis onam alindi.
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