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YAZARLARIN DiKKATINE
Genel Bilgiler

Tirk Fizyoterapi ve Rehabilitasyon Dergisi, Tiirkiye Fizyoterapistler Derneginin yayin organi olup,
yilda 3 kez (Nisan, Agustos ve Aralik) Tiirke ve Ingilizce olarak yayinlanmaktadir. Bununla birlikte
Ingilizce gonderilen makalelere yayinlanma asamasinda oncelik verilecektir. Dergi fizyoterapi ve
rehabilitasyon konulari ile iliskili 6zgiin arastirmalar, cagrili derlemeler, ilging olgu sunumlari ve
editére mektuplari degerlendirmek tizere kabul eder.

Etik

Editor

Turk Fizyoterapi ve Rehabilitasyon Dergisi, yayinladigi makalelerin konu ile ilgili en yiiksek etik
ve bilimsel standartlarda olmasi ve ticari kaygilarda olmamasi sartini gozetmektedir. Derginin
yazim kurallarinda Uniform Requirements for Manuscripts Submitted to Biomedical Journals -
International Committee of Medical Journal Editors (http://www.icmje.org) baslikli belge ve
Committee on Publication Ethics (COPE) (https://publicationethics.org)’in standartlari temel
alinmistir.

Dergiye gonderilen makale bicimsel esaslara uygunsa, “Etik Kurul Onay Belgesi” yiklenmesi
gerekir. “Telif Hakki Devir Formunun” e-imza veya islak imza ile imzalanmasi ve taranarak
makale ile birlikte sisteme yiiklenmesi gerekmektedir. Dergi gerektiginde islak imzal Ust yazi
isteme hakkina sahiptir. Makale bilimsel degerlendirme icin isleme alindiktan sonra ise, “Telif
Hakki Devir Formunda” belirtilmis olan yazar isimleri ve siralamasi esas alinir. Bu asamadan
sonra hicbir asamada makaleye “Telif Hakki Devir Formunda” imzasi bulunanlar disinda yazar
ismi eklenemez ve yazar sirasi degistirilemez. Makale yazarlarindan herhangi birinin isminin
makaleden gikartiimasi icin, tim yazarlarin agiklamali ve yazil izinleri alinir. lletisimden sorumlu
yazar, makalenin sunum asamasindan basimina kadar olan sireclerde her tiirlii yazismayi
gerceklestiren yazardir.

Telif hakki devir formunda ismi belirtilmis olan yazarlarin, gonderilen makaleye dogrudan
katkisinin olmasi gerekir. “Yazar Katki Formu” doldurulup sisteme yiiklenmelidir. Yazar olarak
belirlenen isim asagidaki 6zelliklerin timiine sahip olmalidir.

« Calismanin planlanmasina ve verilerin toplanmasina veya verilerin analizine ve yorumlanmasina
katkisi olmalidir.

« Makale taslaginin hazirlanmasi veya revize edilmesine katkida bulunmalidir.

« Makalenin dergiye gonderilecek ve yayinlanacak son halini okuyup kabul etmelidir.

Makalede, kitaplarda veya dergilerde daha énce yayinlanmis alinti yazi, tablo, sekil vb. mevcutsa,
yazarlar ilgili yazi, tablo, sekil, anket ve dlcegin telif hakki sahibinden ve yazarlarindan yazil izin
almak, izin yazisini makale ile birlikte géndermek ve bunu makalede belirtmek zorundadir.

Editor, hakem ve yazar streci COPE standartlarina gore yaritar.

Hakemler

Hakemler yaziya iliskin bilgileri gizli tutmakla yukumludir. Hakemler, ¢ikar catismasi hakkinda
Turk Fizyoterapi ve Rehabilitasyon Dergisi'ne bildirimde bulunur.

Yazar

Yazilarin bilimsel icerigi ve etik kurallara uygunlugu yazar(lar)in sorumlulugundadir. Dergiye
Etik kurul onayr almis ve Helsinki Bildirgesine uygun yazilar kabul edilir. Calismada “Hayvan”
ogesi kullanilmis ise yazar(lar), makalenin “Yontem” boliimiinde Guide for the Care and Use
of Laboratory Animals (http://www.nap.edu/catalog/5140.html) prensipleri dogrultusunda
calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir. “Insan” 6gesi ile yapilmis calismalardaysa yazar(lar), ilgili Etik Kurul onay
belgesini makale ile birlikte yiiklemelidir. Olgu sunumlari icin Klinik Arastirmalar Etik Kurul'undan
alinan Etik Kurul onay belgesi sisteme yiiklenmelidir. Etik Kurul onayi gerekmediginde ise Klinik
Arastirmalar Etik Kurulu'ndan alinan Etik Kurul muafiyet belgesinin sisteme olgu raporu ile birlikte
yuklenmesi gerekir. Yazarlar arastirmaya katilan bireylerden yazili aydinlatilmis onam (written
informed consent) alindigini génderilen makalede belirtmeli ve gerektiginde onam formlarini
belgeleyebilmelidir.

Yazim Kurallari )

Tirkce makalelerde Tirk Dil Kurumu'nun Tiirkge SozIigi esas alinmalidir. Ingilizce makaleler
ve Ingilizce &zetlerin, dergiye gonderiimeden once dil uzmani tarafindan degerlendirilmesi
gerekmektedir.

Dergiye yayimlanmak tizere gonderilen makaleler, sayfa A4 boyutunda olacak sekilde, PC uyumlu
Microsoft Word programi ile “Times New Roman” yazi tipi kullanilarak 12 punto ve makalenin
tum boliimleri ¢ift aralikli olarak yazilmalidir. Sayfanin her iki kenarinda en az 2,5 cm bosluk
birakilmali, sayfalar ve satirlar numaralandiriimalidir. Makalenin ana basliklari (Giris, Yontem,
Sonuglar, Tartisma, Kaynaklar), biyiik harf kullanilarak ve koyu olarak yaziimalidir. Alt basliklar
ise, bag harf biiyiik ve koyu renk olacak sekilde yazilmalidir. Metin icinde verilen sayisal degerlerde
Turkce makalelerde virgil (,); Ingilizce makalelerde nokta (.) kullaniimalidir. Verilen bu sayisal
degerlerde virgiil veya noktadan sonra sayinin iki basamagi daha verilmelidir (6rnegin: 13.31
veya 15,21), p ve r degerleri virgllden/noktadan sonra ti¢ basamak olacak sekilde yaziimalidir.
Orijinal arastirma makaleleri 3000 kelime, derlemeler 5000 kelime, olgu sunumlari 1000 kelime
ve editore mektuplar ise 500 kelimeyi asmamalidir.

Baslik Sayfasi

Makalenin baslgl kisa fakat icerigi tanimlayici ve amagla uyumlu olmalidir. Baglikta kisaltma
kullanilmamalidir. Makale bashgi Tirkce ve Ingilizce yazilmahdir. Turkce ve Ingilizce baslik biiytik
harfler ile koyu olarak yazilmalidir. Ayrica yazinin 40 karakterlik kisa bir bashg da Tirkce ve
Ingilizce olarak baslik sayfasinda belirtilmelidir. Makalenin kelime sayisi (baslik sayfasi, kaynaklar,
tablolar, sekiller haric) yazilmahdir.

Tum yazarlarin agik adlari, soyadlari (btytk harf ile yazilacak) ve akademik unvanlari, calistiklari
kurum, iletisim bilgileri, Open Researcher and Contributor ID (ORCID) numaralari, ¢alismanin
yapildigi klinik, bolim, enstitti, hastane veya Gniversitenin agik adi ve adresi belirtilmeli ve her
yazar icin tst numaralandirma kullaniimalidir. lletisimden sorumlu yazarin iletisim bilgileri ayrica
belirtilmelidir. Her yazarin iletisim bilgileri, adres, giincel e-posta adresi ve is telefon numarasini
icermelidir.

Ozetler

Her makale Tirkce ve ingilizce 6zet icermelidir.

Tiirkce Ozet ve Anahtar Kelimeler

Turkce 6zet ayri bir sayfadan baslamali ve 250 kelimeden fazla olmamalidir. Tiirkce 6zet boliimii
calismanin amacini, uygulanan yéntemi, en énemli bulgulari ve sonucu icermelidir. Ozet, “Oz"
bashgini tagimali ve “Amag”, “Yéntem”, “Sonuglar” ve “Tartisma” alt basliklarina ayriimalidir.
“Sonuglar” kisminda p degeri belirtilmelidir. Tiirkce makale 6zetlerinde ondalik sayilarda virgiil (,)
kullanilmalidir. Anahtar kelimeler 3'ten az, 5'ten ¢ok olmamalidir.

Anahtar kelimeler “Turkiye Bilim Terimleri” listesinden (http://www.bilimterimleri.com)
secilmelidir. Turkiye Bilim Terimleri, MeSH (Medical Subject Headings) terimlerinin Tirkce
karsiliklarinin bulundugu bir anahtar kelimeler dizinidir. MeSH listesinde heniiz yer almamis
yeni bir kavram icin liste disi kelimeler kullanilabilir. Anahtar kelimelerin her biri buyiik harf ile
baglamali; virgil ile birbirinden ayrilmali ve alfabetik siraya gore yaziimalidir. Makale Tirkce
ise Ingilizce 6zet kismindaki anahtar kelimeler (key words) Tiirkce anahtar kelimelerin alfabetik
siralamasina uygun siralanmalidir.

Inglllzce Ozet (Abstract) ve Anahtar Kelimeler (Key Words)

ingilizce ozet ayn bir sayfadan baslamali ve 250 kelimeden fazla olmamalidir. ingilizce 6zette
ondalik sayilarda nokta () kullanilmaldir. ingilizce 6zet “Purpose”, “Methods”, “Results” ve
“Conclusion” alt basliklarina ayrilmalidir. Ingilizce 6zet ve anahtar kelimeler, T[‘Jrkge ozet ve
anahtar kelimelerin birebir aynisi olmalidir. Anahtar kelimeler “MeSH (Medical Subject Headings)”
terimlerinden secilmis olmalidir. MeSH listesinde heniiz yer almamis yeni bir kavram icin liste disi
kelimeler kullanilabilir. Anahtar kelimelerin her biri biyiik harf ile baglamali; virgdl ile birbirinden
ayrilmali ve alfabetik siraya gére yazilmalidir. Makale Ingilizce ise Ingilizce anahtar kelimelerin
(key words) alfabetik siralamasina gére, Tiirkce anahtar kelimeler siralanacaktir.

Arastirma Makalesinin Bolimleri

Makale metni Tirkce makalelerde “Giris”, “Yontem”, “Sonuglar” ve “Tartisma” bélimlerinden
olusur. Ingilizce makalelerde ise “Introduction”, “Methods”, “Results” ve “Discussion” bélimleri yer
alir. Metin icinde, gerektiginde 5 defadan fazla tekrar eden ifadeler icin standart kisaltmalar
kullaniimalidir.

Giris (Introduction)

Calisma konusuyla ilgili onceki yayinlardan elde edilen temel bilgilerin ozetini icermelidir.
Calismanin yapiimasindaki gereklilik ve amag kisaca belirtilmelidir.

Yoéntem (Methods)

Calismadaki klinik, teknik veya deneysel yontemler acikca belirtilmelidir. Yontem icin uygun
kaynaklar verilmelidir. ‘istatistiksel analiz, alt baglk halinde belirtilmelidir. istatistik analiz icin
herhangi bir istatistik program kullanilmis ise kullanilan programin adi, siriim numarasi ve

kiinyesi, firma bilgileri belirtilmelidir. istatistik analiz yontemleri gerekgeleri ile birlikte sunulmali,

gerektiginde kaynaklarla desteklenmelidir.

Sonuglar (Results)

Bulgular yorum yapmadan tamimlanmalidir. Tablolarda sunulan verilerin, metin icinde tekrar

edilmesinden kaginilmali, en 6nemli bulgular vurgulanmalidir.

Tartisma (Discussion)

Tartisma calismada elde edilen en énemli sonuclara ait bilgiler ile baglamalidir. Calismadan elde

edilen sonuglar yorumlanmali ve 6nceki calismalarin sonuglari ile iliskilendirilmelidir.

Tartismada c¢alismanin amaci ile uyumlu limitasyonlar; literatiire ve klinik uygulamalara olan

katkisi belirtilmelidir. “Sonuclar” bélumiinde ve tablolarda yer alan bulgularin, detaylari ile

tartisma bélimiinde tekrar edilmesinden kacinilmalidir. Arastirmada elde edilmeyen veriler
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EDITORDEN

Degerli Meslektaslarimiz,

Turkiye Fizyoterapistler Derneginin bilimsel yayin organi olan Tirk
Fizyoterapi ve Rehabilitasyon Dergisinin 2021 yili ikinci sayisini
yayinlamaktan mutluluk duyuyoruz.

Yeni yayin kurulu olarak ikinci sayimizi sizlere sunmanin heyecanini
yasarken, dergimizi ileriye tasimak izere devraldigimiz gorevi tim
azmimizle sirdiriiyoruz. Oniimiizdeki yeni dénemde yazim kurallari
konusunda degisiklikler gerceklestirmeyi hedefliyor, olgu raporu ve editére
mektup tiriindeki makalelerin de kabul edilecegini bildirmek istiyoruz.

Ayrica, Aralik 2021 sayisindan dnce 8. Ulusal Fizyoterapi ve Rehabilitasyon
Kongresi ve 5. Noromuskiiler Hastaliklar Kongresi'nde sunulan bildiri
Ozetlerine yer verilecek bir 6zel sayi yayinlanacagl haberini de sizlere
duyurmak isteriz.

Turk Fizyoterapi ve Rehabilitasyon Dergisi'nin 32. cildinde yayinladigimiz
Agustos 2021 sayisinda 12 arastirma makalesini sizlere sunuyoruz.
Bu sayida yer alan makaleler, yildiz denge testini etkileyen faktoérlerin
arastirilmasi, fizyoterapi ve rehabilitasyon yiksekogretim mezunlarinin
yeterliliklerinin incelenmesi, tekerlekli sandalye basketbolcularinda kinezyo
bant uygulamalarinin akut etkinligi, obstetrik brakiyal pleksus palsili
cocuklarda aktivite performansi, omuz disfonksiyonunda yumusak doku
mobilizasyonu, pandemi déneminde uzaktan egitime yonelik algi, adduktor
sikistirma kuvveti ve fonksiyonel seviye, asil tendon tamirinde uzun dénem
fonksiyonel sonuclar, pelvik taban kas fonksiyonuna farkl kontraksiyon
yontemlerinin etkisi ve desteksiz tist ekstremite egzersiz kapasitesi lizerine
spinal mobilitenin rolii konularini kapsamaktadir. iki makale ise iki farkli
degerlendirme yonteminin gecerlik giivenirlik calismalaridir; pelvik taban
sagligi bilgisi testi ve adolesanlar icin fiziksel aktivite anketi.

Yayin kurulumuz adina tiim meslektaslarimizin, 8 Eyliil Diinya Fizyoterapistler
Glnd'nu kutluyoruz. Bizleri destekleyen meslektaslarimiza, yazarlarimiza ve
hakemlerimize tesekkiir ederiz. Bir sonraki sayida bulusmak dilegiyle.

Yayin Kurulu adina,
Saygilarimla

Prof. Dr. H. Serap INAL
Editor
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EDITORIAL

Dear Colleagues,

We are pleased to publish the second issue of the Turkish Journal of
Physiotherapy and Rehabilitation in 2021, the scientific publication of the
Turkish Physiotherapists Association.

As the new editorial board, we are excited to present our second issue
to you, and we continue with all our determination to carry our journal
forward. We aim to make changes in the writing rules in the upcoming
period, and we would like to inform you that articles in the form of case
reports and letters to the editor will also be accepted.

In addition, we would like to announce that a special issue will be published
before the December 2021 issue, including the abstracts presented at
the 8th National Physiotherapy and Rehabilitation Congress and 5th
Neuromuscular Diseases Congress.

Twelve original articles were presented in the August 2021 issue of the
32nd volume of the Turkish Journal of Physiotherapy and Rehabilitation.
The articles in this issue include the topics of investigating the factors
affecting the star balance test, examining the competencies of
physiotherapy and rehabilitation graduates, acute effectiveness of Kinesio
tape applications in wheelchair basketball players, activity performance
in children with obstetric brachial plexus palsy, soft tissue mobilization in
shoulder dysfunction, perception towards distance education during the
pandemic period, adductor compression strength and functional level,
long-term functional results in Achilles tendon repair, the effect of different
contraction methods on pelvic floor muscle function and the role of spinal
mobility on unsupported upper extremity exercise capacity. The two articles
are the validity and reliability studies of two different evaluation methods;
pelvic floor health knowledge test and physical activity questionnaire for
adolescents.

On behalf of our editorial board, we congratulate all our colleagues on
the September 8th World Physiotherapists Day. We would like to thank
our colleagues, authors, and reviewers for their support. We are looking
forward to meeting you on the next issue.

On behalf of the Editorial Board,
Sincerely,

H. Serap INAL, Prof, PT

Editor in Chief
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YUKSEKOGRETIM MEZUNLARININ GENEL YETERLILIK
DUZEYLERI iLE i$ YASAMINDA BEKLENEN
YETERLILIKLERIN KARSILASTIRILMASI: FiZYOTERAPI
VE REHABILITASYON LiSANS PROGRAMI ORNEGi

ARASTIRMA MAKALESI

0z

Amac: Genel yeterlilikler belirli bir meslege 6zgli olmayan yeterliliklerdir. Literatiirde istihdam
edilebilirlik becerileri, transfer edilebilir beceriler ve 21. yiizyil yeterlilikleri gibi kavramlarla da ifade
edilen bu yeterliliklerin istihdam ve kariyer acisindan 6nemi giderek artmaktadir. Bu arastirma
fizyoterapi ve rehabilitasyon lisans mezunlarinin genel yeterlilik diizeyleri ile ¢calismakta olduklari isin
gerektirdigi yeterlilik diizeylerini tespit etmek, karsilastirmak ve beceri uyusmazligini sorgulamak
amaciyla gerceklestirildi.

Yontem: Arastirma Mart-Aralik 2018 tarihleri arasinda cevrimici anket yontemi ile gerceklestirildi.
Arastirmaya 2012 yilinda mezun veren tim fizyoterapi ve rehabilitasyon lisans programlarinin
mezunlari davet edildi. Analiz icin uygun 240 katimcinin yanitlari calismaya dahil edildi.

Sonuclar: Mezunlarin sahip olduklari en yiksek yeterlilik diizeyinin “kendi alanina ya da disiplinine
hakimiyet” konusunda oldugu belirlendi. Calisilan iste en yiiksek diizeyde istenen yeterlilik “zamani
etkili kullanabilme” idi. Sorgulanan 22 yeterlilikten 18'inde mezunlar kendi yeterlilik diizeylerini, is icin
istenen yeterlilik diizeylerinden daha yiiksek olarak degerlendirdiler. Is icin istenen yeterlilik diizeyinin
mezun diizeylerinden istatiksel anlamda daha yiiksek oldugu tek yeterlilik “baski altinda calisabilme”
idi (p=0,020). Ayni zamanda “baski altinda ¢alisabilme” beceri aciginin en fazla oldugu yeterlilik idi.

Tartigma: Sonuclar mezunlarda algilanan asiri nitelikli olma halinin yaygin oldugunu géstermektedir.
Buna karsin, arastirma sonuclarimiz baski altinda calisabilme yeterliligi ve verimli zaman yonetimi
konusunun lisans egitimi stirecinde kapsamli olarak ele alinmasi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Beceri; Fizyoterapist; istihdam; Yeterlilik.

A COMPARISON OF GENERIC COMPETENCE LEVELS
OF HIGHER EDUCATION GRADUATES WITH EXPECTED
COMPETENCIES IN BUSINESS LIFE: EXAMPLE OF
PHYSIOTHERAPY AND REHABILITATION PROGRAM

ORIGINAL ARTICLE

ABSTRACT

Purpose: Generic competencies are those that are not specific to a particular profession. These
competencies, which are expressed with concepts such as employability skills, transferable skills and
21st-century competencies, are increasingly important in terms of employment and career. This study
was aimed to identify and compare the generic competence levels of physiotherapy and rehabilitation
undergraduate graduates and the competence levels required by the job they are working in, to
investigate the skill mismatch.

Methods: The research was carried out between March and December 2018 with an online survey
method. Graduates of all physiotherapy and rehabilitation undergraduate programs who graduated in
2012 were invited to the study. Responses of 240 participants suitable for the analysis were included
in the study.

Results: It was determined that the highest competence level of the graduates is about "mastery of
their field or discipline”. The highest competence level demanded in the work environment was about
"using time effectively". In 18 of the 22 competencies questioned, graduates, rated their competence
higher than desired at work. The only competence, in which the required competence level was
statistically higher than the graduate competence levels, was "ability to perform well under pressure"
(p=0.020). Furthermore, the skill gap was seen most in the ability to perform well under pressure.

Conclusion: The study shows that perceived overqualification is common in graduates. On the other
hand, results reveal that the subject of working under pressure and efficient time management should
be handled comprehensively in the undergraduate education process.

Key Words: Skill; Physical Therapists; Employment; Competency.
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GIRIS

Genis anlamda yeterlilik; bireyin belirli bir isi/gore-
vi basarili veya verimli bir sekilde yapabilmesi, ya-
pabilmek icin gerekli olan bilgi, beceri ve tutuma
sahip olmasidir (1). Tim mesleki alanlarda oldugu
gibi fizyoterapi alaninda da mezunlarin sahip oldu-
gu yeterliliklerin is yasamlari acisindan énemi her
gecen giin daha da artmaktadir. Uluslararasi bircok
meslek 6rglitl ve diizenleyici kurum, mezunlarin sa-
hip olmasi gereken yeterlilikleri tanimlamis, bu ye-
terlilikleri kazandirmak icin bazi standartlar belirle-
mis ve ortak cerceve programlar olusturmuslardir
(2). Bu cahismalar yiiksekégrenim kurumlarinin da
mifredatlarini yeterliliklere dayah olarak giincelle-
mesine neden olmustur.

Yiksekogretim kurumlarinda mezunlarin sahip ol-
masi gereken yeterliliklerin mifredatta yer alma-
si ve benzer amactaki donustimler sadece ilkeler
bazinda kalmamis bolgesel is birlikleri de olustu-
rulmustur. Bunlarin en kapsamli olani llkemizin de
icerisinde yer aldig1 Bologna Siireci'dir (3). Ortak bir
Avrupa Yiiksekogretim Alani (AYA) yaratmak ama-
cyla 1999 yilinda resmi olarak baslayan Bologna
Sureci’ne Tirkiye 2001 yilinda dahil olmustur. Bu si-
rec icerisinde 2005 yilinda yiksekdgretimde ulusal
yeterlilikler cercevesi olusturulmasina yénelik karar
alinmis ve AYA Yeterlilikler Cercevesi (AYC) olustu-
rulmustur. AYC ile yiiksekdgretim kademelerinden
herhangi birini bitirecek mezunlarin kazanmasi ge-
reken 6grenim ciktilari tanimlanmus, Ulkemizdeki
ulusal yeterlilikler cercevesi belirleme calismalari
da bu karar sonrasinda Yiksekégretim Kurulu ta-
rafindan baslatiimistir (3,4). Tlrkiye Yiksekdgretim
Yeterlilikler Cercevesi (TYYC)'nin 2010'da tamam-
lanmasi ile tim ylksekdgretim kurumlar icin ge-
cerli olan (st cerceve belirlenmis; sonrasinda TYYC
Temel Alanlari tanimlanmig ve TYYC Diizeyleri icin
Yeterlilik Profilleri olusturulmustur. Bu kapsamda
Fizyoterapi ve Rehabilitasyon programi, TYYC Sag-
Ik Temel Alani’nda yer alan, bilgi agirlikli akademik
egitim-6gretim tirinde lisans egitimi veren prog-
ramlar arasinda siniflandiriimistir (4).

Ulkemizde, Fizyoterapi ve Rehabilitasyon alaninda
ilk yeterlilik cercevesi olusturma cabalar Avrupa
Yiksekogretimde Fizyoterapi Ag1 (ENPHE)'nin 2007
yihinda baslatmis oldugu calismalarla eszaman-
I olarak baslatilmistir (5). Bu amagla, 2016 yilin-
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da Fizyoterapi ve Rehabilitasyon Cekirdek Egitim
Programi (FTRCEP) hazirlanirken, lisans egitimi-
nin yeterliliklere dayal bir yaklasim benimsenerek
gelistirilmesi hedeflenmistir (5). Fizyoterapi Reha-
bilitasyon lisans programi ulusal 6zel yeterlilikleri;
bilgi, beceri ve tutum olarak (¢ baslk altinda FTR-
CEP’de yer almaktadir.

Mezunlarin sahip olduklari yeterliliklerin is diinyasi
tarafindan beklenen yeterliliklerle uyusma diizeyi,
mezun istihdami ve kariyer sireci agisindan kilit rol
oynamaktadir (6,7). i§verenler mezunlardan sade-
ce meslege 6zgl yeterlilikler istememekte, bunun
yaninda bazi genel yeterliliklere de sahip olmalari-
ni beklemektedirler (8). Genel yeterlilikler belirli bir
meslek veya is koluna 6zgi olmayan, edinildikleri
takdirde diger alanlara transfer edilebilen, is, egi-
tim ve yasam acisindan oldukca énemli yeterlilik-
lerdir (1,9,10). Genel yeterlilikler iletisim, problem
c6zme, bagkalari ile isbirligi yapma ve yeni bilgiler
edinme gibi bir takim temel insani faaliyetlerin de
icerisinde yer aldig cok genis bir yelpazeyi olustu-
rur (9). Bu nedenle, literatiirde farkli genel yeterlilik
listeleri yer almaktadir (10). Ayni zamanda genel
yeterlilikler, temelde birbirlerine yakin anlamlar ifa-
de eden “cekirdek beceriler,” “istihdam edilebilirlik
becerileri,” “yasam becerileri,” yumusak beceriler
(soft skills), “aktarilabilir/transfer edilebilir bece-
riler,” isyeri yeterlilikleri, kilit yeterlilikler, stratejik
yeterlilikler ve 21.yy yeterlilikleri gibi farkl yeterlilik
tanimlamalari ile yaygin olarak ifade edilmektedir
(8,11,12). Adlandirmalar ve listeler farkl olsa da,
genel yeterlilik listeleri ortak 6geler barindirmak-
tadir. Genel yeterlilikler kapsaminda ele alinan bu
konular; problem cézme, etkili iletisim, takim ca-
lismasi, 6grenmeyi 6grenme, yaraticilik, degisime
adaptasyon, teknolojik adaptasyon, liderlik, kendini
yonetme, kiltirel farkindalik, elestirel disiinebilme,
catisma ile basa cikabilme ve girisimcilik becerile-
ridir (10,11,13-15). Genel yeterlilikler, is dinyasi
tarafindan artan ilgi nedeni ile yiiksekogretim ku-
rumlarinin da dikkatini ¢cekmis ve bazi yiksek 68-
retim kurumlar genel yeterliliklerin kazandirilmasi
konusunu program mifredatlari icerisinde ele al-
mislardir (8,16). Genel yeterlilikler; transfer edile-
bilir olmalari nedeni ile mezunlar agisindan sadece
istihdam stirecinde degil, kariyerin ilerleyen asama-
larindaki pozisyon ve is degisikliklerinde de oldukca



onem tasimaktadir. Bununla birlikte, is yasaminda
oldugu kadar toplumsal yasam icerisindeki 6nemi
de 21.yy ile birlikte giderek artmaktadir (10-12,17).
Her ne kadar bu beceriler is basinda veya hayatin
ilerleyen asamalarinda kazanilabilecek beceriler
olsa da, insan sermayesi ve is giicii dolasiminin
oldukca fazla oldugu giinimiizde isverenler artik
istihdama hazir bulunan mezunlar istemektedirler
(11,12). Bu nedenlerle, mezunlari istihdama ve son-
rasindaki slrece hazirlayacak sekilde kapsamli ve
kaliteli bir egitim almalarini saglamak gibi bir rolii
olan yiiksekogretim kurumlarinin, lisans egitimi si-
recinde genel yeterliliklerin kazandiriimasini garan-
ti altina almalari 6nem arz etmektedir.

Hangi genel yeterliliklerin isverenler tarafindan ta-
lep edildiginin bilinmesi, yeni mezunlarin istihdam
ve kariyerleri acisindan oldukca énemlidir (6). Poli-
tika yapicilar ve yilksekdgretim kurumlarinin da bu
bilgiler dogrultusunda gerekli diizenlemeleri yap-
malari mimkiin olabilecektir. Bu anlamda mezunla-
rin sahip oldugu ve calistiklar kurumdan beklenen
genel yeterliliklerin incelendigi arastirmalara ihti-
ya¢ duyulmustur.

Genel yeterliliklerin fizyoterapi lisans programi me-
zunlari kapsaminda sorgulandigi literatiirdeki calis-
malar az sayida olmakla birlikte, Tiirkce literatiirde
bilgimiz dahilinde bu anlamda bir arastirma bulun-
mamaktadir. Bu nedenle bu calisma kapsaminda
fizyoterapistlerin sahip olduklari ve mesleklerinin
icrasi sirasinda gereken genel yeterlilik diizeylerinin
arastiriimasina karar verildi. Arastirmanin amacgla-
ri; arastirma hedef grubu olarak secilen 2012 yili
Fizyoterapi ve Rehabilitasyon lisans mezunlarinin,
genel yeterlilik diizeylerini ve calismakta oldukla-
ri isin gerektirdigi yeterlilik diizeylerini belirlemek,
isin gerektirdigi yeterlilik diizeyleri ile mezunlarin
yeterlilikleri arasindaki farkliliklari inceleyerek be-
ceri uyusmazligi olup olmadigini analiz etmek ve
6grenim programlarinin mezunlara kazandirma ko-
nusunda glicli ve zayif oldugu yeterlilikleri mezun-
larin bakis acisindan tespit etmekti.

YONTEM

Arastirma Mart-Aralik 2018 tarihleri arasinda ger-
ceklestirildi ve 2012 yilinda mezun veren tim fiz-
yoterapi ve rehabilitasyon lisans programlarinin
mezunlari arastirmaya davet edildi. Arastirma icin
Hacettepe Universitesi Girisimsel Olmayan Klinik

Madan M., Ulger O., Aksu Yildirm S.

Arastirmalar Etik Kurulu'ndan 24.08.2017 tarih ve
GO 17/700-47 karar numarasi ile gerekli izin alindi.

Arastirma anketinin katilimcilara ulastiriimasi icin
cevrimici anket sistemi (Surveymonkey) kullanildi.
Katimcilar arastirmaya baslamadan 6nce; arastir-
manin amacl, kapsami, arastirma anketinin tahmini
tamamlanma siiresi ve cevaplama yontemi hakkin-
da bilgilendirildi. Cevrimici ortamda katilimcilara
arastirmaya katimin gondllilik esasina dayali ol-
dugu, calismaya katilmamay tercih edebilecekleri
gibi anketi yanitlarken istemezseler katilima son
verebilecekleri belirtildi. Aciklamalar sonrasinda
arastirmaya katilmayr kabul edenlerin “katilmayi
onayladiklar” anlamina gelen ILERI butonuna bas-
malari ile cevrimici ortamda onamlari alindi ve an-
ket sorularina erisime izin verildi.

Arastirmada HEGESCO (Higher Education as a Ge-
nerator of Strategic Competences) Projesi Tirkiye
kisminda kullanilan “Universite Mezunlarina Yonelik
Lisans ve Yiksek Lisans Egitimiyle Kazanilan Ye-
terliliklerin Arastirimasi Projesi Anketi” kullanildi
(18). Bu arastirma anketi farkli tlke ve mesleki di-
siplinleri kapsayacak sekilde Japonya dahil 16 ulke-
de 2003 yilinda gerceklestirilen REFLEX (Research
into Employment and Professional FLEXibility) pro-
jesi ve Tirkiye dahil bes tilkede 2008 yilinda ger-
ceklestirilen HEGESCO projesinde kullaniimistir (7).
Ankette, yiksekogretim mezunlarinin egitim, ise
gecis, istihdam ile ilgili konular ve yeterliliklere y6-
nelik sorular, alt bélumler icerisinde yer almaktadir
(7). Anketin kullanimi icin HEGESCO Projesi Turkiye
béluimu koordinatdrinden kullanim izni alindi. Aras-
tirmamizda programa yoénelik kiicik degisikliklerle
uygulanan arastirma anketinde 11 alt bélim ve 87
soru yer almaktaydi. Bu calisma kapsamindaki aras-
tirma sorularina cevap bulabilmek icin, demografik
verilerle birlikte yeterlilikler ile ilgili sorular incelen-
di. Katiimcilardan yeterliliklere yonelik sorulara 22
maddelik yeterlilik listesi tizerinden yanit vermeleri
istendi (18). Sorular, (1) “Kendi yeterlilik diizeyini-
zi nasil degerlendiriyorsunuz?” (2) “Su anki isinizde
istenen yeterlilik diizeyi nedir?” ve (3) “Yeterlilikler
listesinden 6grenim programinizin size kazandirma
konusunda giiclii veya zayif olarak gordiigiiniz en
fazla tcer yeterlilik maddesini belirtiniz.” seklin-
deydi. Katihmcilardan birinci soruda kendi yeterlilik
diizeylerini, ¢lincli soruda ise, sadece ¢alisan me-
zunlarin calismakta olduklari is yerlerinde istenen
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yeterlilik diizeylerini 1 ile 7 arasinda degerlendir-
meleri istendi.

Calismada kullanilan, HEGESCO anketinin aras-
tirmasinda yer alan sorularin kapsami geregi ka-
tilmcilarin mezuniyetleri tizerinden ortalama 5 yil
gecmesi beklenmektedir (19). Arastirmamiz, ince-
lenen genel yeterliliklere iliskin kendi diizeyini ve is
diinyasinin talep diizeyini anlamaya yetecek kadar
deneyim yasamis olmalari, dolayisiyla yeterlilik arz/
talep dengesini daha iyi yansitacagi icin 2012 me-
zunlari ile gerceklestirildi.

Arastirmamiza dahil olma kriteri; 2012 yilinda
kamu veya vakif Universitelerinin Fizyoterapi ve
Rehabilitasyon programlarindan mezun olmak iken,
dislanma kriterleri; yurt disi bir Gniversiteden me-
zun olmak veya denklik alarak herhangi bir lisans
programina gecis yapmak idi.

Arastirmamiz genis kapsamli tanimlayici niteliksel
bir arastirma oldugu icin calisma 6ncesi giiven ara-
g temelli 6rneklem hacmi hesaplandi (20). Calis-

manin evrenini teskil eden sayi olan FTR program-
larindan 2012 yilinda mezun olanlarin toplam sayisi
616 olarak tespit edildi, sorulara cevap verme orani
% 65 beklenti ile, hata payi % 5 ve guven aralig
% 95 alinarak hesaplanan érneklem biyuklugi 237
olarak bulundu (http://www.raosoft.com/samplesi-
ze.html).

Arastirmaya davet edilen 616 mezundan 320'si
katihm gerceklestirdi. Bunlardan 80’i arastirma an-
ketini yarida biraktigi icin veri analizine dahil edil-
medi. Sorularin bazilarini yanitlamamis olsalar bile
anketin sonuna kadar devam eden 240 katilmci-
nin yanitlar veri analizine dahil edildi. Bu calisma
kapsaminda mezunlarin kendi yeterliliklerini incele-
digimiz soruya bazi yeterlilikleri yanitsiz birakmayi
tercih edenler olsa da 227 katilimci cevap verdi.

istatistiksel Analiz

Arastirma verilerinin analizi icin IBM Statistical
Package for Social Sciences (SPSS) 20 (SPSS Inc,
Chicago, ABD) programi kullanildi. Verilerin normal
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Sekil 1: Mezunlarin Genel Yeterlilikler Acisindan Algiladiklari Kendi Yeterlilik Diizeyleri (n=227)
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Sekil 2: Mezunlarin Calismakta Olduklari isin Gerektirdigi Genel Yeterlilik Diizeyleri

dagilima uygunlugu, Kolmogorov-Smirnov testi ile
yapildi. Veriler normal dagilima uygun olmadigin-
dan, mezunlarin sahip olduklari yeterlilikler ve is
ortaminda istenen yeterlilik diizeylerinin karsilasti-
riimasi Wilcoxon signed rank test ile yapild. istatis-
tiksel yanilma olasihgr p<0,05 olarak kabul edildi.
Yeterlilik diizeyleri ve beceri uyusmazligina iliskin
bulgular grafikler ile gosterildi.

SONUGLAR

Katihmcilarin yas ortancalari 29 (28-31) idi. Kati-
Imcilarin % 46 (n=108)’s1 kadin, % 54’ (n=129)
erkekti. Mezuniyetlerinin tizerinden ortalama olarak
6,1 yil gecmisti. Mezunlarin arastirma sirasindaki
istihdam orani % 87 olarak tespit edilirken, % 13’i
arastirma sirasinda dcretli bir iste calismadigini
belirtti. Calismakta olan mezunlarin % 42,3°l has-
tanede (kamu, 6zel sektor, Gniversite), % 26’si 6zel
egitim ve rehabilitasyon merkezlerinde, % 14’ {ini-
versitelerde ve % 4'ii ise fizik tedavi merkezlerinde
gorev yapmaktaydi.

Mezunlarin kendi yeterlilik diizeyleri Sekil 1'de ve
calismakta olduklari iste beklenen yeterlilik du-
zeyleri Sekil 2'de gdosterilmistir. Mezunlarin sahip
olduklarini belirttikleri en dusik yeterlilik dizeyle-
ri “Diger Ulkelerdeki kendi is alani hakkindaki bilgi
diizeyi”, “Uluslararasi ortamda caligsabilme yetene-
gi", “Yabanci dilde yazabilme ve konusabilme” ve
“Kiilttrlerarasi farkhliklar hakkindaki bilgi diizeyi”
konularinda gosterildi. Kategorik olarak birbirine
benzeyen bu dort yeterlilikten farkl olarak en diistik
diizeydeki besinci yeterliligin “Baski altinda calisa-

bilme” yeterliligi oldugu gozlendi.

Mezunlarin calismakta olduklari iste beklenen en
yliksek yeterlilik diizeylerinin sirasiyla “Zamani etki-
li kullanabilme”, “Kendi alanina ya da disiplinine ha-
kimiyet”, “Baskalariyla etkili calisabilme” ve “Kendi-
ni baskalarina acik¢a ifade edebilme” konularinda
oldugu gozlendi.

Mezunlarin kendi yeterlilik diizeyleri ile calismakta
olduklari iste istenen yeterlilik diizeyleri karsilasti-
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Tablo 1: Mezun Yeterlilik Diizeyi ile Calisiimakta Olan iste istenen Yeterlilik Diizeylerini Kargilastirma Tablosu

YETERLILIKLER Sira Ortalamas)

n MYD>ISYD MYD<ISYD p
Kendi alanina ya da disiplinine hakimiyet 199 67,52 46,59 0,002 | **
Diger disiplinler ya da alanlar hakkinda bilgi 199 78,64 56,99 0,006 **
Analitik dustinebilme 199 69,95 47,16 <0,007 | ***
Yeni bilgiyi hizli edinebilme 197 76,89 40,85 <0,007 | ***
Etkili mizakere yetenegi 199 80,28 49,58 <0,007 | ***
Baski altinda calisabilme 199 56,28 63,42 0,020 *
Yeni firsatlara karsi uyanik olma 198 73,49 55,40 <0,001 | ***
Faaliyetleri koordine edebilme 198 71,04 48,94 <0,007 | **=*
Zamani etkili kullanabilme 198 60,28 51,29 0,380
Baskalariyla etkili calisabilme 197 69,45 60,04 0,202
Baskalarinin kapasitesini harekete gecirebilme 198 74,62 60,38 0,282
Kendini baskalarina acikca ifade edebilme 197 67,03 53,53 0,005 | *+
Kendi otoritesini kurabilme 196 66,19 57,32 0,001 e
Bilgisayar ve Internet kullanabilme becerisi 197 67,58 45,07 <0,007 | ***
Yeni fikirler ve ¢6ztimler yaratabilme 198 65,95 43,57 <0,007 | ***
Kendi ve baskalarinin fikirlerini sorgulama istekliligi 198 79,57 46,01 <0,007 | ***
Uriin, fikir ya da raporlari bir topluluga sunabilme 197 70,82 54,36 <0,007 | ***
Rapor, not ya da belge yazabilme 198 71,23 55,38 <0,007 | ***
Yabanci dilde yazabilme ve konusabilme 196 69,25 60,39 <0,007 | ***
Diger ulkelerdeki kendi is alani hakkindaki bilgi diizeyi 198 73,36 56,65 <0,001 | ***
Kulttrlerarasi farkliliklar hakkindaki bilgi diizeyi 197 72,52 51,04 <0,001 ok
Uluslararasi ortamda calisabilme yetenegi 198 66,57 54,51 <0,001 | ***

Wilcoxon Testi *:p<0.05 **:p<0.01 ***:p<0.001
MYD: Mezun Yeterlilik Diizeyi, ISYD: Calisilmakta Olan iste istenen Yeterlilik Diizeyi

rilmasi Tablo 1'de gosterilmistir. Mezunlarin liste-
lenen yeterliliklerin cogu acisindan (22 yeterlilikten
18’inde) kendi yeterlilik dizeylerini, calismakta ol-
duklari isin gerektirdigi yeterlilik diizeyinden daha
yliksek olarak degerlendirdikleri tespit edildi (Tab-
lo 1). Sadece “baski altinda calisabilme” yeterlili-
gi acisindan iste istenen yeterlilik diizeyi mezun-
larin yeterlilik diizeylerinden daha yiiksek bulundu
(p=0,020).

Mezun yeterlilik diizeyinin, iste istenen yeterlilik dii-
zeyinden daha yiiksek oldugu durumlar, iste istenen
yeterlilik diizeyine esit oldugu durumlar ve iste iste-
nen yeterlilik diizeyinden daha diistik oldugu durum-
larin (beceri acigi ve fazla becerili olma durumlari)
oransal dagilimi Sekil 3'te gosterilmistir. Bu grafi-
ge bakildiginda mezunlardaki beceri aciginin fazla
gorildugi konularin sirasiyla % 36 oraninda “baski
altinda calisabilme,” % 34 oraninda “baskalarinin
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kapasitesini harekete gecirebilme” ve % 32 oranin-
da “zamani etkili kullanabilme” oldugu gorildi.

Ogrenim programlarinin kendilerine kazandirma
konusunda giiclii veya zayif kaldigini dustindikle-
ri yeterliliklerin guicli veya zayif olarak belirtiime
oranlari Sekil 4’te gosterilmistir. Mezunlarin %64l
kendilerine kazandirma konusunda 6grenim prog-
ramlarinin giicli oldugu konunun “Kendi alanina ya
da disiplinine hakimiyet” oldugunu belirtti. Bunun
yaninda 6grenim programlarinin kazandirma konu-
sunda zayif olarak belirtilen yeterliliklerin ise, daha
cok yurtdisinda, baska dil ve kilturlerle calisabilme
bilgi ve becerisiyle ilgili yeterliliklerin oldugu goriil-
da.

TARTISMA

Arastirmamizda, Fizyoterapi ve Rehabilitasyon li-
sans programi mezun genel yeterlilikleri ve is icin
istenen genel yeterliliklerin sorgulanarak beceri
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Sekil 3: Mezun Yeterlilik Diizeyleri ile iste Beklenen Yeterlilik Diizeylerinin Karsilastirimasi Oransal Dagilimi (Beceri Eksikligi Az-
dan Coga Siral)) MYD: Mezun Yeterlilik Diizeyi, ISYD: Calisiimakta Olan iste Beklenen Yeterlilik Diizeyi, MYD>ISYD: Beceri Fazlalig,

MYD<ISYD: Beceri Eksikligi

uyusmazhginin incelendigi calismamizin sonucunda
mezunlarin is ortami icin gereken diizeyden daha
ylksek yeterliliklere sahip olduklari, “baski altinda
calisabilme” ve “zamani etkili kullanabilme” yeter-
lilikleri acisindan beceri eksikligi oldugu sonucuna
variimistir. Mezun yeterliliklerinin degerlendirildigi
ilk arastirma olmasi acisindan 6nem tasiyan calis-
mamizin sonuclarinin literatiire énemli katkisi ola-
cagini diistinmekteyiz.

Arastirmamizin sonuclarina bakildiginda, sorgula-
nan genel yeterliliklerin blyik ¢cogunlugu acisindan
mezunlarin kendi yeterlilik diizeylerini, calismakta
olduklari iste istenen yeterlilik diizeylerinden daha
ylksek olarak degerlendirdikleri gorilmektedir.
Toplamda 21 ilkede gerceklestirilen HEGESCO ve
REFLEX projelerinde, mezunlarin bazi yeterlilikler
acisindan yiiksek yeterlilik diizeylerine sahip iken,
bazilarinda dustiik yeterlilik diizeyleri sergiledikleri
rapor edilmistir (7). Arastirmamizin sonuclari, fiz-
yoterapi ve rehabilitasyon mezunlarinda algilanan
asirt nitelikli olma halinin (perceived overqualifica-
tion) yaygin oldugunu gostermektedir. “Asiri nite-
likli olma,” calisanin egitim, yetenek, bilgi, beceri
ve/veya deneyiminin isin gereksinimlerini astigini
ifade eden bir kavramdir (21). Yapilan arastirmalar,

asirt nitelikli calisanlarin is memnuniyet diizeyi de
dahil daha olumsuz is tutumlarina sahip olduklarini
gostermektedir (22). Calisan agisindan, nitelikleri-
ni yeterince kullanamama dolayisiyla is tatmininde
azalmaya, isveren acisindan ise, uzun vadede ca-
hisan kaybi veya motivasyon eksikligine yol acan
bir durumdur (23). Literatiirde asiri nitelikli calisan
fenomenine yol acan unsurlar icin farkh teoriler ol-
makla birlikte, en yaygin olarak iki teorik model ile
aciklanmaktadir (24). Bunlardan birincisi olan “isi
elde etme yarisi modeli” ne goére; yiiksek niteliklere
sahip mezunlarin yer aldigi bir ekonomide, yeterli
duizeyde nitelikli isin bulunmayisi, isi elde etme yari-
sinda geride kalan mezunlarin bazilarinin mecburen
daha disik niteliklerin gerekli oldugu islerde calis-
mak zorunda kalmalari ile sonuclanmaktadir (24).
Turkiye'deki giderek artan fizyoterapist mezun sa-
yisi ve UNI-VERI 2019'da gésterilen istihdam oran-
lari (25), uygun istihdam ¢6zumleri gelistiriimedigi
takdirde, “isi elde etme yarisi” modeli ile aciklandigl
sekilde fizyoterapi mezunlarini daha distk nitelik-
ler gerektiren islerde ¢alismaya zorlayacaktir.

Beceri uyusmazligi, mezunun is diinyasi icerisinde
yanlis konumlanmasi nedeni ile de ortaya cikabil-
mektedir (7,26). Oldukca yiiksek yeterlilik diizeyleri-
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Sekil 4: Mezunlara Kazandirma Konusunda Ogrenim Programlarin Giiclii veya Zayif Kaldigi Yeterliliklerin Belirtilme Oranlari

ne sahip bir kisinin, yeterliliklerinin sadece ¢ok az bir
kismini kullanabilecegi bir kurum veya pozisyonda
calismasi, beceri uyusmazhgina yol acabilir. Aras-
tirmamizda beceri eksikligi oldukca diistik olmasina
ragmen, ortalamaya bakildiginda calisan her dort
mezundan birinin iste istenen diizeyin altinda ye-
terlilige sahip oldugu goérildi. Bu durum, var olan
bu uyusmazhgin yanlis konumlandirmadan kaynak-
landigini dustindirmektedir. Tirkiye'de fizyoterapi
lisans mezunlarin 6nemli bir bdlimi daha ¢ok pedi-
atrik rehabilitasyon alaninda hizmet veren 6zel egi-
tim ve rehabilitasyon merkezlerinde calistiklari icin
(27), meslege 6zel ve genel yeterliliklerini yeterince
kullanamiyor olabilirler. Dolayisiyla, fizyoterapi me-
zunlarinin yeterliliklerine uygun istihdam alanlarinin
olusturulmasi veya mezunlarin sahip olduklari ye-
terliliklere uygun islere yonlendirilmesi konusunda
calismalar yapilmasi gerekliligi dogmaktadir.

Genel anlamda, mezun yeterlilik dizeylerinin, ye-
terliliklerin cogunda isin gerektirdiginden yiksek
olmasi, fizyoterapi lisans mezunlarinin daha yiiksek
sorumluluklarin Gistesinden gelebilecekleri konusun-
da da fikir vermektedir.

Calismada sorgulanan diger yeterliliklerin aksine,
“baski altinda calisabilme” yeterliligi agisindan me-
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zun yeterlilik dizeylerinin, calistiklari iste istenen
yeterlilik diizeylerinden daha disik oldugu goriil-
mektedir. Ayni zamanda “baski altinda calisabil-
me” yeterliligi beceri aciginin en fazla gorildigi
yeterliliktir. HEGESCO arastirmasinda da “baski
altinda calisabilme” yeterliligi, beceri a¢iginin en
fazla oldugu iki konudan birisidir (7). Ortamda-
ki stres faktorlerinin varligi ve yogun is talebi ile
ilgili bir durum olan baski altinda ¢alisabilme ko-
nusunda yeterli olmama diisiincesine sahip olmak,
tilkenmislik sendromuna yol acabilir. Bu durum sa-
dece calisan acisindan degil, ayni zamanda calisi-
lan kurum ve hizmet verilen insanlar acisindan da
olumsuz sonuclar dogurabilir. Bu nedenlerle baski
altinda calisabilmeye yonelik yeterliligin mezunlara
kazandirilmasi oldukca 6nemlidir. Tirkiye'deki fiz-
yoterapi programlari incelendiginde, baski altinda
calisabilme yeterliliginin kazandirilmasina iligkin
herhangi bir stratejinin olmadigl, bas etme beceri-
lerine yonelik ders veya egitim planlamasi yapiima-
dig bilinmektedir (28). Dolayisiyla, ¢cikarimimiz bu
yeterlige iliskin lisans programlarinda stratejilerin
olusturulmasi ve uygulanmasidir.

Mezunlardan en fazla talep edilen genel yeterlili-
gin “Zamani etkili kullanabilme” yeterliligi oldugunu
gosteren arastirmamizin sonuglari bu yeterliliginin



mezunlarin istihdami agisindan ¢ok énemli bir ye-
terlilik oldugunu bir anlamda tescillemis durumda-
dir. Clinkii 2005 yilinda gerceklestirilen REFLEX ve
2008 yilinda gerceklestirilen HEGESCO projelerinin
sonuclari da, yiiksekdgretim diizeyi gerektiren bir
iste calisan mezunlardan calistiklar iste en fazla
talep edilen yeterliligin “Zamani etkili kullanabilme”
yeterliligi oldugunu gostermistir (7). Hem arastir-
mamiz hem de arastirmizdan yaklasik 10 ve 13 yil
oncesinde gerceklestirilen bu ¢ok genis kapsamli
iki arastirmanin sonuclarinin bu yénde olmasi, “Za-
mani etkili kullanabilme” yeterliliginin énemini hic
kaybetmedigini gostermektedir. Arastirmamizda
mezunlarin yaklasik tcte biri “Zamani etkili kulla-
nabilme” bakimindan kendi yeterlilik diizeyini isin
gerektirdigi diizeyin altinda rapor etmis ve bu konu
beceri yetersizliginin en fazla goérildugi lc yeterli-
likten birisi olmustur. Bu sonuclar birlikte distinil-
diigiinde lisans egitimi déneminde bu yeterliligin
mezunlara kazandirilmasi gerektigini acikca gos-
termektedir.

Zamani etkili kullanamamanin, calisan (zerinde
zaman baskisi doguracagl, dolayisiyla calisanin is
stresini artiracagl da unutulmamalidir (29). HE-
GESCO arastirmasi kapsaminda isveren ve yiikse-
kogretim temsilcileri ile yapilan saha calismalarina
dayall siniflandirma cercevesinde “zamani etkili
kullanabilme” ve “baski altinda calisabilme” yeter-
lilikleri zaman yonetiminin farkli boyutlari olarak
kabul edilmistir (19). Dolayisiyla zaman y&netimi
konusunun programlarda kapsamli olarak ele alin-
masi énemlidir.

Arastirmamizda hem mezunlarin sahip olduklari en
yiksek yeterlilik diizeyinin hem de 6grenim prog-
ramlarinin mezunlara kazandirmasi bakimindan en
gliclii oldugu konunun “Kendi alanina ya da disip-
linine hakimiyet” oldugu gosterildi. Ayni zamanda
bircok yeterlilikte oldugu gibi bu yeterlilik acisindan
da mezunlarin iste istenen yeterlilik diizeyinin uze-
rinde yeterlilige sahip olduklari gorildi. HEGESCO
ve REFLEX arastirmasi sonuclarina gore en fazla
yetersizligin gorildigi iki konudan birisi “kendi
alan ya da disiplinine hakimiyet” olarak rapor edil-
mis (7), yine HEGESCO projesi kapsaminda isve-
renlerle yapilan gértiismelerde isverenlerin % 70’i
calisanlarda meslege o6zgi yeterlilik eksikligi ya-
sadiklarini belirtmistir (19). Avrupa Komisyonu’nun
2013 yilinda yayinladigi ve isveren perspektiflerini
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iceren raporunda “Kendi alan ya da disiplinine ha-
kimiyet” konusunun istihdam edilebilirlik acisindan
en dnemli beceri seti oldugu vurgulanmistir (30).
Arastirma sonuclarimiz bu yeterliligi kazandirma
bakimindan fizyoterapi lisans egitiminin oldukca iyi
diizeyde oldugunu ve program 6grenme hedefleri
ile mezun ciktilarinin uyumlu oldugunu goéstermek-
tedir. Ancak mezunlar ve kurumlar lehine bu olum-
lu sonuclarla birlikte, mezunlarin dértte biri “kendi
alani ya da disiplinine hakimiyet” konusunda, iste
istenen yeterlilik diizeyinin altinda yeterlilik diizeyi
rapor etti. % 10’un altinda bir oran ile de olsa baz
mezunlar yiiksekdgretim kurumlarinin bu yeterliligi
kazandirma konusunda zayif kaldigini belirtti. Bu
durum kurumlar arasi farkliliklar olabilecegi icin
dikkat edilmesi gereken bir durumdur.

ilk iki yeterliligin ardindan is ortaminda en yiiksek
diizeyde istenen yeterlilikler “baskalariyla etkili ca-

” o«

hisabilme”, “kendini baskalarina agik¢a ifade edebil-
me” ve “etkili miizakere yetenegi” idi. Bunlar, veri-
len hizmetin daha etkili olmasini saglayacak takim
calismasi ve etkili iletisime iliskin yeterliliklerdir.
Sarfraz ve ark.nin gerceklestirdigi sistematik der-
leme calismasinda “istihdam edilebilirlik” becerile-
rine yonelik arastirmalarda ilk on beceri icerisinde
en fazla yer alan becerinin “takim calismasi” oldugu
gosterilmistir (31). isverenler ile yapilan ise alimi
similasyonu arastirmasinda isverenlerin ise alim
kararlarinda en etkili olan konunun “alanda uzman-
k™ ile birlikte “kisiler arasi beceriler” oldugu goste-
rilmistir (32). Bu sonuclar, séz konusu yeterlilikle-
rin istihdam edilebilirlik anlaminda olduk¢a énemli
oldugunu acikca gostermektedir. Arastirmamizda
mezunlarin lcte birine yakin kisminin “bagkalariy-
la etkili calisabilme” ve dértte birine yakin kisminin
“kendini baskalarina acikca ifade edebilme” konula-
rinda iste istenilen diizeyin altinda yeterlilik belirt-
mis oldugu gorilmistir. Bu durum oldukca yiiksek
talep diizeyine sahip bu yeterlilikler acisindan genel
ortalamada iyi durumda olunsa da mezunlarin bir
kismi acisindan beceri aciginin varhgini géstermek-
tedir. Bu vyeterliliklerin yiiksekdgretim siirecinde
gereken diizeyde kazandirilmasi hem is dinyasina
giris hem de calisma surecinde mezunlara énemli
fayda saglayacaktir.

Arastirmamizda sahip olunan yabanci dil yeterlilik
diizeyi az olmakla birlikte, mezunlarin calstiklari
islerde de bu yeterlilik acisindan talebin distk ol-
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dugu gozlendi. Mezunlarin calistiklari ortamda bu
yeterlilie olan talep az olsa da, bu yeterliligin ka-
zandirilmasi gerekmektedir. HEGESCO ve REFLEX
arastirmalarinda mezunlarin is icin beklenen diize-
yin lzerinde yeterlilige sahip olduklar yeterliliklerin
basinda “yabanci dilde konusabilme ve yazabilme”
becerisinin geldigi gosterilmistir (7). Bu sonuclar
uluslararasi ortamda bu yeterlilige sahip cok faz-
la mezun oldugunu, yabanci dilde konusabilme ve
yazabilme becerilerinin rekabet edebilir olmak icin
gerekliligini gostermektedir. Giderek artan istih-
dam sorunlari nedeni ile mezunlar agisindan sece-
neklerin artmasi anlamina gelebilecek uluslararasi
ortamda calisabilme yeterliliginin temelinde yatan
yabanci dil becerilerinin gelistirilmesinin 6nemli ol-
dugunu dustinmekteyiz.

Dunning Kruger etkisinde belirtildigi lizere bireyle-
rin kendi yeterliliklerini gercekte oldugundan daha
yiksek rapor etme olasiliklari (33) arastirmamizin
potansiyel limitasyonu olarak gorilebilir. Ancak,
benzer calismalar ve HEGESCO arastirmasinda (7)
algilanan yeterlilik diizeylerinin baska bir yontemle
elde edilmesi miimkiin olmadigi gorilmekte, drnek-
lem grubunun yeterli sayida olmasi ile olasi limitas-
yonun g6z ardi edilebilecegi dusunilmektedir.

Calisma diinyasi tarafindan istihdam sirasinda ve
sonrasinda gercek becerilerin giderek daha fazla
tercih edilmesi, yeterlilikleri daha da 6nemli hale
getirmektedir. Yiksekdgrenim programlari 6grenci-
ye sadece meslege 6zel yeterlilikleri kazandirmak-
la kalmamali, bununla birlikte mezunlarin hem is
yasami hem de hayatinin diger alanlarinda biyiik
oneme sahip genel-transfer edilebilir yeterlilikleri
de kazandirmalidir. Yiiksekdgretim alaninda egitim
plani mezun yeterlilikleri ve is ortaminda istenen
yeterlilikler gz oniinde bulundurularak, gelisen ih-
tiyaclar dikkate alinarak yapiimahdir.

Sonuc olarak, arastirmamiz Turkiye'deki Fizyoterapi
ve Rehabilitasyon mezunlarinin genel yeterlilik di-
zeylerini ve calistiklari iste istenen genel yeterlilik
diizeylerini sorgulayan ilk arastirmadir. Genel an-
lamda yeterliliklerin cogunda mezunlarin isin gerek-
tirdiginden daha yiiksek diizeyde yeterliliklere sahip
olduklari rapor edilmistir. Buna karsin, baski altinda
calisabilme yeterliligi acisindan mezun yeterlilikleri
iste istenen diizeyin altinda kalmistir. Bu yeterlilik
beceri eksikliginin en fazla gorildugi alan olarak
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dikkat cekmektedir. is ortaminda en yiiksek diizey-
de istenen yeterliliklerin basinda gelen “zamani et-
kili kullanabilme” yeterliliginin, beceri eksikliginin
en fazla gorildigi ikinci yeterlilik olmasi da dik-
kate alinmasi gereken bir durumdur. Bu nedenlerle;
amaci mezunlari istihdam ve sonrasina hazirlaya-
cak sekilde kaliteli bir egitim almalarini saglamak
olan yiksekdgretim programlarinin bu yeterliliklere
daha fazla 6nem vermesinin uygun olacag disin-
cesindeyiz.
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ACUTE EFFECT OF KINESIOTAPE APPLICATION
ON SHOULDER MUSCLE STRENGTH IN MALE
WHEELCHAIR BASKETBALL PLAYERS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Shoulder muscle strength is vital in wheelchair basketball. This study aimed to determine
the acute effect of Kinesiotaping on shoulder muscle strength of wheelchair basketball players.

Methods: A total of 12 wheelchair basketball players were included in the study. The mean age of
the athletes was 31.17+7.85 years and the mean body mass index was 25.4116.96 kg/m?. Athletes
were assessed before and after the Kinesiotape application on deltoid muscle and shoulder. Muscle
facilitation technique was applied to the deltoid muscle. Isokinetic parameters of the deltoid
muscles of athletes were measured using a Cybex NORM isokinetic dynamometer. Measurements
were taken for flexion and abduction movements on both dominant and non-dominant shoulders. In
isokinetic measurement, five repetitions at 60°/s and 10 repetitions at 180°/s for shoulder muscle
strength were performed. Peak torques and total works were calculated.

Results: An increase of the peak torque and total work were found on dominant and non-dominant
shoulders of all athletes on flexion and abduction movement at 60°/s and 180°/s with Kinesiotaping
(p<0.05).

Conclusion: The Kinesiotape application on shoulders could increase the isokinetic muscle strength
of the wheelchair basketball players. This study has shown that the Kinesiotaping application may
be used to support muscle strength.

Key Words: Athletic Tape; Disabled Persons; Muscle Strength.

ERKEK TEKERLEKLi SANDALYE
BASKETBOLCULARINDA KiNEZYO BANT
UYGULAMASININ OMUZ KAS KUVVETi UZERINE
AKUT ETKISi

ARASTIRMA MAKALESI

0z
Amag: Tekerlekli sandalye basketbolunda omuz kas kuvveti énemlidir. Bu calisma, tekerlekli

sandalye basketbol oyuncularinda Kinezyo bantlamanin omuz kas kuvveti lizerine akut etkisinin
incelenmesi amaciyla gerceklestirildi.

Yontem: Arastirmaya 12 erkek tekerlekli sandalye basketbol oyuncusu dahil edildi. Bireylerin yas
ortalamasi 31,17+7,85 yil ve viicut kiitle indeksi ortalamasi 25,41+6,96 kg/m? idi. Bireyler deltoid
kasina ve omuza uygulanan Kinezyo bantlama 6ncesi ve sonrasinda degerlendirildi. Deltoid kasi
lizerine kas fasilitasyon teknigi uyguland. Bireylerin deltoid kasi izokinetik 6lctimleri Cybex NORM
izokinetik dinamometre ile yapildi. izokinetik lctimler hem dominant hem de dominant olmayan
omuzun fleksiyon ve abdiiksiyon hareketleri icin yapildi. izokinetik dlciimlerde 60°/sn, bes tekrar
ve 180°/sn 10 tekrar izokinetik omuz kuvveti testi uygulandi. Tepe tork ve toplam is hesaplandi.

Sonuclar: Calismanin sonuglari degerlendirildi§inde, tiim bireylerin dominant ve dominant
olmayan ekstremitelerinde 60°/sn ve 180°/sn'deki fleksiyon ve abduksiyon tepe tork ve toplam is
degerlerinde Kinezyo bantlama sonrasi artig bulundu (p<0,05).

Tartisma: Omuz bélgesine yapilan Kinezyo bant uygulamasinin tekerlekli sandalye basketbol
oyuncularinin izokinetik kas kuvvetini artirabilecegi belirlendi. Bu calisma Kinezyo bant
uygulamasinin kas kuvvetini desteklemek amaciyla kullanilabilecegini géstermektedir.

Anahtar Kelimeler: Atletik Bantlama; Engelli Bireyler, Kas Kuvveti.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(2)



INTRODUCTION

Wheelchair (W/C) basketball is the most popular
sport among Paralympics Sports. This sport in-
cludes moderately high-intensity activities requir-
ing explosive power and speed. A successful bas-
ketball throw in W/C basketball requires actively
and coordinated use of upper extremity muscles,
especially shoulder complex muscles (1). The W/C
basketball is specifically characterized by high-in-
tensity propulsion and maneuvering along with
quick passing, rebounding, and reaching overhead
for throwing (2). The deltoid muscle has a vital role
for W/C athletes. The deltoid muscle helps flexion
and abduction of the shoulder. Strong shoulder
flexion and abduction muscle strength would in-
crease the athletic performance, and provide more
W/C using in athletes without fatigue during the
sport (3).

The most reliable method to determine the shoul-
der muscle strength profile is isokinetic dynamom-
eters. The most important feature of these dyna-
mometers is to determine the peak torque during
the function by applying particular positions for the
athletic performance of athletes (4,5). Isokinetic
measurements are performed through electrome-
chanical instruments that may show changing re-
sistance at constant angular velocity and every an-
gle of movement. Angular speeds may be adjusted
as follows: slow speed (30°/s-60°/s), medium speed
(90°/s-120°/s), and high speed (180°/s-300°/s).
While low angular speeds are more available for
measuring resistance ability of individuals against
the given strength; medium and high angular
speeds allow to evaluate the muscle capacity and
endurance. One of the most common speeds used
to measure endurance capacity is 180°/sec angular
velocity due to the very repetitive principle with low
load; the angular speed of 60°/sec shows the con-
centric strength capacity more clearly (6).

Kinesiotape (KT) is a clinical tape developed by Dr
Kenzo Kase, chiropractic specialist in the 1970s.
The taping that was introduced in 1973 has some
advantages, including improving sensorimotor
function through improving proprioceptive feed-
back, changing motion strategies, and providing
mechanical support (7). Dr Kase has developed the
KT that may be left on 24 hours in a day for up to

Uniivar B.S., Sanioglu A.

five days because other types of taping limit joint
range of motion and may be worn for just a few
hours (8). The fascia tissue is brought to the fore as
an organ of the body. Neurophysiological respons-
es arising from the stimulation of the fascia and
fascia-related structures are directed to increase
the benefits of the treatment in the KT method (9).

It is not clear yet whether KT increases muscle
stimulation. Studies on muscle strength are also
ongoing, like as studies on other effects of KT pain,
muscle activity, balance, edema, and propriocep-
tion (10-13). The enforcement methods on athletes
and non-athletes have been investigated in many
studies in the literature. The studies have demon-
strated that Kinesiotaping increases shoulder mus-
cle strength on symptomatic and asymptomatic
individuals (14,15). Although there are studies of
physically disabled athletes related to KT in the lit-
erature, no previous study about wheelchair bas-
ketball players has been conducted. This study that
we have performed in W/C athletes would contrib-
ute to literature (16). This study aimed to deter-
mine the acute effect of Kinesiotaping on shoulder
muscle strength of W/C basketball players.

METHODS
Study Design

The study was carried out at the Veterans Physical
Therapy and Rehabilitation Training and Research
Hospital between January and March 2015. Approv-
al was obtained from Selcuk University School of
Physical Education and Sports, Non-Interventional
Clinical Research Ethics Committee for the study
(Approval Date: 04.12.2014 and Approval Number:
29). An informed consent form was obtained from
individuals, and all procedures were carried out ac-
cording to the Helsinki Declaration.

Participants

Totally 12 male athletes playing in the TSK Karagiicii
W/C Basketball Team participated voluntarily the
study. Twelve athletes accepted to participate in
the study providing an informed consent form. Ath-
letes with at least two years of active sports years
and who did not have any diagnosed diseases re-
lated to the shoulder joint were included. Athletes
with acute muscle spasms, dermatologic disease,
effusion and severe pain in the shoulder joint within
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last year, and who underwent orthopedic surgery in
the shoulder joint, and those with any accompany-
ing cardiovascular problem were excluded from the
study. Measurements were performed at 18-20°C
room temperature between 9.00 a.m. and 4.00 p.m.

Kinesiotaping Application

The KT procedure was performed through 5 cm wide
Kinesio® Tape (Kinesio Tex Gold, Kinesio USA, Albu-
querque, NM, USA). The KT application was applied
to both dominant and non-dominant deltoid muscle
according to the technique by an experienced phys-
iotherapist having Kinesio® Tape Applicator Certif-
icate. Taping was applied on sitting position. Fac-
tors (cream, sweat, hair) on the skin surface that
would prevent the tape from sticking were avoided.
The first piece of the KT was cut “Y” shape, and it
was applied on the deltoid muscle by 15-25% ten-
sion through the muscle facilitation technique. The
second piece of the tape was cut with “I” shape
and applied on the glenohumeral joint by apply-
ing 50-75% tension for mechanical correction (9)
(Figure 1). The KT may change the joint stability
and movement biomechanics through mechanical
support. The purpose of preferring mechanical cor-
rection technique in our study was to enlarge the
subacromial space and increase the circulation. It
is believed that when KT is implemented at high
tension through correction technique, skin recep-
tors are stimulated, and proprioception perception
increases (17). The purpose of using the Y-shaped
strips was that W/C basketball players frequently
use abductor muscles of the shoulder (3).

Isokinetic Test Protocol

The isokinetic measurements of the shoulder flex-
ion and abduction muscles of W/C basketball play-
ers were performed by the Cybex NORM isokinet-
ic dynamometer (Lumex Inc.,, Ronkonkoma, New
York, USA), which reliability and validity have been
evidenced with many publishing (18,19). The ex-
pert researcher performed measurements. After a
5-minute warm-up on an arm cycling ergometer,
the athletes were instructed for stretching exer-
cises towards the shoulder joint for 3-5 minutes
before the test. Each athlete was motivated during
the measurement (20). Athletes were assessed be-
fore and immediately after the Kinesiotape appli-
cation on deltoid muscle and shoulder.
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Figure 1: Kinesiotaping application. First strip (Y-shape sur-
rounding deltoid muscles for muscle facilitation), second strip
(I-shape, mechanical correction for glenohumeral joint).

Before the tests, the isokinetic dynamometer was
set according to the physical properties of each
athlete. The isokinetic measurement was applied
as described in the user manual of Cybex Norm
Isokinetic dynamometer. Regarding ensure the ef-
fectiveness of the KT, the athletes were measured
30 minutes after the KT application (21). The fa-
miliarization was done initially in three repetitions
at 60°/s, followed by the test performed in five
repetitions at 60°/s. The athlete then passed the
familiarization process at 180°/s speed, perform-
ing four repetitions at this speed, followed by the
official test consisting of 10 repetitions at 180°/s
(22). Three trials for each test were applied to W/C
basketball players. A three-minute break time was
given between the two angular speed tests. The
highest of three repetitions was recorded for peak
torque analysis. The flexion/extension tests were
performed according to the manufacturer’s proto-
col, with the athlete in the supine position and the
axis of rotation of the shoulder joint aligned with
the axis of rotation of the dynamometer arm. The
abduction/adduction movements were evaluated in
the sitting position, and the trunk and pelvis were
stabilized with belts. The arm was positioned in the
coronal plane, in neutral rotation and with the el-
bow in full extension. The axis of rotation of the hu-
meral head was aligned with the axis of rotation of
the dynamometer lever arm (23). Same tests were
repeated for both extremities.



Table 1: Characteristics of the Athletes.

Uniivar B.S., Sanioglu A.

L. Athletes (n=12)
Characteristics
Mean+SD Min-Max
Age (years) 31.17+7.85 18-41
Active Sports Years (years) 8.50+5.65 2-15
Body Mass Index (kg/m?) 25.42+6.96 18.40-45.60
Statistical Analysis RESULTS

The SPSS 25.0 program (IBM SPSS Statistics ver-
sion 25.0, IBM Corp. Armonk, New York, USA) was
used for statistical analysis. The descriptive statis-
tics of the athletes were expressed as mean+stan-
dard deviation. The variables obtained from the
pretest-posttest measurements were expressed as
median (IQR 25-75). The Wilcoxon signed-rank test
was used to compare the isokinetic strength pa-
rameters before and after the KT application. The
minimum required sample size for the study was
calculated using G*Power Software (Version 3.0.10
University of Dusseldorf, Germany). The smallest
sample size with 0.80 effect size, 5% type | error,
80% statistical power conditions was calculated as
12 W/C basketball players. The calculation formula
is based on one-tailed calculations.

Twelve athletes who met the inclusion criteria par-
ticipated in the study. The mean age of the ath-
letes was 31.17+7.85 years, the mean duration of
sports was 8.50+5.65 years, and the body mass
index was 25.42+6.96 kg/m?. The dominant side of
the 11 athletes was determined as right, while the
dominant side of one athlete was identified as the
left. The characteristics of the athletes are shown
in Table 1.

The strength produced after taping was signifi-
cantly higher than the strength produced before
taping in comparison of the peak torque values
obtained at a speed of both 60°/s and 180¢/s in
the dominant and non-dominant shoulder, both in
flexion and abduction (p<0.05) (Table 2).

Table 2: Comparison of Peak Torque Values before and after Kinesiotape Application Obtained at 60°/s and 180°/s Speeds

of Dominant and Non-Dominant Shoulder.

Peak Torque (Nm) KT Median (IQR 25-75) P
) Pre 59.00 (43.50-76.50)
Dominant 0.015*
, Post 65.50 (49.50-78.75)
Flexion (60°/s)
. Pre 52.00 (32.75-63.25)
Non-Dominant 0.026*
Post 51.50 (37.00-66.25)
. Pre 65.50 (50.00-85.50)
Dominant 0.003*
_ Post 70.00 (55.25-88.25)
Abduction (60°/s)
, Pre 55.00 (40.50-62.00)
Non-Dominant 0.006*
Post 58.50 (46.00-63.50)
‘ Pre 46.00 (38.00-60.00)
Dominant 0.002*
, Post 50.00 (42.00-64.25)
Flexion (1809/s)
. Pre 38.00 (25.75-48.00)
Non-Dominant 0.004*
Post 38.50 (33.50-51.25)
. Pre 55.50 (42.25-69.00)
Dominant 0.003*
. Post 60.50 (43.00-76.25)
Abduction (180°/s)
. Pre 48.00 (32.75-51.00)
Non-Dominant 0.017*
Post 49.00 (36.50-52.75)

*p<0.05. IQR: Interquartile Range. KT: Kinesiotaping.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(2)



Y

Acute Effect of Kinesiotape Application on Shoulder Muscle Strength in Male Wheelchair Basketball Players

Table 3: Comparison of Total Work Values before and after Kinesiotape Application Obtained at 60°/s and 180°/s Speeds

of Dominant and Non-Dominant Shoulder.

Total Work (Nm) KT Median (IQR 25-75) p
. Pre 74.00 (61.25-90.50)
Dominant 0.002*
. Post 80.00 (65.25-94.00)
Flexion (60°/s)
. Pre 62.00 (46.75-79.25)
Non-Dominant 0.018*
Post 66.50 (44.5-84.25)
. Pre 81.00 (63.00-130.50)
Dominant 0.016*
. Post 84.00 (69.25-131.75)
Abduction (60°/s)
. Pre 68.00 (48.75-86.25)
Non-Dominant 0.002*
Post 73.00 (51.50-90.50)
. Pre 62.00 (45.00-77.00)
Dominant 0.016*
. Post 65.50 (49.25-79.50)
Flexion (1809°/s)
. Pre 49.00 (38.50-65.75)
Non-Dominant 0.022*
Post 50.00 (41.25-68.25)
. Pre 70.00 (49.00-108.75)
Dominant 0.005*
. Post 71.00 (53.25-114.75)
Abduction (1809°/s)
. Pre 54.00 (43.00-78.25)
Non-Dominant 0.003*
Post 57.00 (43.25-82.50)

*p<0.05. IQR: Interquartile Range. KT: Kinesiotaping.

The average total work values improved after the
KT application of both 60°/s and 180°/s in the
dominant and non-dominant shoulder, both in flex-
ion and abduction (p<0.05) (Table 3).

DISCUSSION

It was determined that KT application onto the
shoulder increased the performance of shoulder
during flexion and abduction in W/C basketball
players.

Flexion and abduction momentums are required to
push the wheel forward in W/C basketball sports.
Therefore, propulsion and returning phases are
often performed since these movements are fre-
quently needed in sports competitions and training
sessions. Athletes want to strengthen the muscles
that realize such movements. Exercises and elec-
trical stimulation methods are used to increase
muscle strength (24). The KT application may also
use among the athletes to increase strength. Al-
kan and Yakut investigated the effects of lumbar
soft orthosis and KT on pain, trunk muscle endur-
ance, and sports-specific physical performance in
disabled table tennis athletes. They concluded that
arm and trunk muscle coordination was crucial for
sportive performance in W/C table tennis players.
It was emphasized that KT application is vital in
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disabled individuals (16).

Although KT has recently been extremely popular,
there is a lack of evidence on how to use KT for
muscle performance. The question that some KT
techniques would facilitate the appearance of more
considerable muscle strength has been a conflict-
ing topic for recent years. Defenders of the tech-
nique claimed that placement of the KT from the
muscle origin would result in an increase in muscle
strength. Although underlying physiological princi-
ples were not explained convincingly, the cutane-
ous stimulation including type 2 mechanoreceptors
which adopt slowly located in the deep dermis may
cause a more considerable uptake of the motor unit
and result with an increase in the muscle strength
(25). The applied tape tension varies according to
the targeted benefit in KT. A 0-10% tape tension
for myofascial effects, 10-15% for muscle inhibi-
tion, 15-25% for muscle facilitation, 25-35% for
correction, 50-75% for ligament-tendon correction
and mechanical correction techniques, 75-100%
for mechanical correction and ligament correction
techniques are applied with a 5 cm 0% tension
from the beginning and end of the applied tape
(17). Donec et al. evaluated the effects of taping on
maximum grip strength and key pinch strength in



healthy subjects. The authors applied the KT from
origin to insertion of muscles with 15% to 25% ten-
sion. They found that key pinch strength increased
after 30 minutes, and maximum grip strength in-
creased after 1-hour later. The authors have not
observed any change in the placebo and control
groups (26). In our study, the KT was applied with
15% to 25% tension to provide muscle facilitation.
Kase et al. reported that the application direction
of the KT facilitates or inhibits of muscle activation
(17). The application of the tape from the insertion
to the origin may cause motor neuron inhibition
through stretching the Golgi tendon organ locat-
ed in the insertion part of the muscle due to the
elastic retraction feature of the tape, and it would
cause muscle spindle reflex contraction in the tap-
ing from the origins of the muscle to the insertion
(27). We applied the taping from the origin to inser-
tion to provide muscle relaxation in our study.

It is accepted that KT increases the activity of mo-
tor neurons with stimulated skin mechanoreceptors
in theory (28). Sensorimotor feedback is provided
by taping, and patients often state that they had
symptom relief, increased stability of the associat-
ed joint. Skin compatibility and more comfortable
movement are ensured through the elasticity of KT.
Therefore, decreased pain, facilitation or inhibited
muscle strength, and increased range of motion
are observed.

Different results were obtained from the studies
investigating the effects of the KT application on
muscle strength. The KT application on knee exten-
sors was improved peak torque in healthy individu-
als (28). In another study, the KT improved jumping
performance and knee extension peak torque at
180°/s in both dominant and non-dominant extrem-
ities (29). Aktas et al. recommended that mechano-
receptor stimulation with KT could provide tactile
improvements to build muscle function in healthy
people (29). Karatosun et al. examined the effects
of KT on quadriceps and hamstring muscles in 20
healthy individuals. The study concluded that KT
application provided significantly better results in
the first peak torque and total work of flexor mus-
cles immediately after the application, 24 hours af-
ter the application, and after five days (30). Similar
to their study, we found that the peak torque and
total work improved immediately after the KT ap-
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plication.

In recent years, KT has been widely used not only
to increase performance in athletes but also to
increase physical capacity in healthy individuals
(31). In a study conducted by Mostert-Wentzel, the
effects of KT on the explosive muscle strength of
gluteus maximus of male athletes were examined
(32). It was observed that muscle strength in-
creased significantly in the KT group 30 minutes
after the KT application. Similar to this finding, the
measurement of KT application after 30 minutes
increased in muscle strength in our study. Appli-
cations performed using KT method raise the skin
in the application area and provide increasing of
subcutaneous tissues area, thereby such applica-
tions cause reducing pain in the injured muscles
and joints, and increase blood and lymph circula-
tion (33). Csapo and Allegre analyzed 19 studies
conducted on the effect of KT on muscle strength.
They reported that eight of the studies had shown
a significant increase in muscle strength with KT.
On the other hand, 11 of the studies were reported
that there was no significant difference between
placebo or control (25). It has been assumed that
KT facilitates rapid increases in muscle strength
by providing a concentric pull on the fascia that
could stimulate muscle contraction (33,34). In an-
other theory, KT has been thought to affect muscle
strength by increasing muscle activity with its fa-
cilitator effect (12,17). Although encouraging and
non-encouraging results on muscle strength were
reported in the literature, a more extensive series
of individuals should be tested to reveal improving
the effect of KT. Furthermore, some studies were
showing that KT application does not affect muscle
strength. Keenan et al. reported that they did not
have a statistically significant superiority on shoul-
der muscle strength compared to placebo taping
of individuals with subacromial impingement syn-
drome (35). Buke et al. reported that there was no
significant change after taping, but a significant
result was obtained on trunk muscles of female
athletes after 48 hours (36). The measurements
were taken after 30 minutes to ensure the activa-
tion of KT in our study differs from the Buke et al.
We thought that a specific time might be needed to
achieve KT activation.

The use of a single group pretest-posttest design
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was a limitation in our study. A comparison could
not be made due to the absence of the control
group. In our study, we evaluated 30 minutes after
KT application. The effects of KT application could
be re-evaluated a few days after since studies were
examining its effects after 48 hours (27,36). Stud-
ies could be performed for various branches such
as football, athletics, and competition sports.

In conclusion, an increase in muscle strength was
observed immediately in W/C basketball players
who applied KT. Therefore, we suggest that the KT
could contribute to muscle strength in W/C athletes
who use the upper extremity excessively. Studies
using placebo and different taping techniques in
athletes participating in various sports could con-
tribute to the literature.
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DEVELOPMENT OF PELVIC FLOOR HEALTH
KNOWLEDGE QUIZ: VALIDITY AND RELIABILITY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Although pelvic floor dysfunctions encompass a wide variety of interrelated clinical
conditions, the tools that question individuals' knowledge level related to these problems are not
comprehensive and sufficient. This study aimed to develop Pelvic Floor Health Knowledge Quiz
(PFHKQ) and to determine its validity and reliability.

Methods: A 37-item quiz was prepared to measure the knowledge of pelvic floor health and
administered in 370 participants (273 females, 97 males). Face validity, content validity, construct
validity, and known-group validity were analyzed for validity. The Person Separation Index (PSI) and
the Kuder-Richardson-20 (KR-20) coefficient values were calculated for reliability.

Results: The face validity analysis showed that all items of the test were quite understandable
(range 83.02%-98.11%). According to the Rasch model, a knowledge quiz with three subscales
(function/dysfunction; risk/etiology; diagnosis and treatment) and 29 items were defined.
Individuals who were health professionals or students in the health field had more PFHKQ scores
compared to the other participants (p<0.05). There were significant differences between the
participants' knowledge scores in terms of previously having heard of any pelvic floor problems and
pelvic floor exercises (PFE) (p<0.05). The PSI and the KR-20 values were 0.892 and 0.890 for the
function/dysfunction subscale, 0.938 and 0.920 for the risk/etiology subscale, 0.912 and 0.924 for
the diagnosis and treatment subscale, and 0.952 and 0.926 for the PFHKQ total score, respectively.

Conclusion: In the Turkish people, the PFHKQ was found to be a valid and reliable tool.
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PELViK TABAN SALIGI BiLGi TESTIi'NIiN
GELISTIRILMESI: GECERLIK VE GUVENIRLIK

ARASTIRMA MAKALESI

0z

Amag: Pelvik taban disfonksiyonlari birbiri ile iliskili cok cesitli klinik kosullari kapsamasina ragmen,
bireylerin bu problemlerle iliskili bilgi diizeylerini sorgulayan araclar kapsaml ve yeterli degildir.
Bu calismanin amaci, Pelvik Taban Sagligi Bilgi Testi (PTSBT)'ni gelistirmek ve testin gecerlik ve
gtivenirligi belirlemekti.

Yontem: Pelvik taban sagligi bilgisini 6lcmek amaciyla 37 maddeden olusan bir test hazirlandi ve
370 katihmciya (273 kadin, 97 erkek) uygulandi. Gecerlik icin goriniis gecerligi, kapsam gecerligi,
yap! gecerligi ve bilinen grup gecerligi analiz edildi. Giivenirlik icin Birey Ayirsama indeksi (BAI) ve
Kuder-Richardson-20 (KR-20) katsayilari hesaplandi.

Bulgular: Goriinlis gecerligi analizi testin tim maddelerinin yeterince anlasilir (% 83,02 ile %
98,11) oldugunu gosterdi. Rasch modeline gore i¢ alt boyutlu (fonksiyon/disfonksiyon; risk/etiyoloji;
tani ve tedavi) ve 29 maddeli bir bilgi testi tamimlandi. Saglik calisani veya 6grencisi olan bireyler,
diger katiimcilarla gore daha fazla PTSBT skorlarina sahipti (p<0,05). Pelvik taban problemlerini
ve pelvik taban egzersizlerini (PTE) daha 6nceden duymus olmalari ve uygulamis olmalari agisindan
katilimcilarin bilgi skorlari arasinda anlamli farklilik vardi (p<0,05). BAi ve KR-20 degerleri, sirasiyla,
fonksiyon/disfonksiyon alt boyutu icin 0,892 ile 0,890, risk/etiyoloji alt boyutu icin 0,938 ile 0,920,
tani ve tedavi alt boyutu icin 0,912 ile 0,924 ve PTSBT toplam skoru icin 0,952 ile 0,926 oldugu
bulundu.

Sonug: Tiirk toplumunda PTSBT'nin gecerli ve giivenilir bir arag oldugu gosterildi.
Anahtar Kelimeler: Bilgi; Pelvik taban; Anketler.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(2)



INTRODUCTION

The pelvic floor is a structure composed of mus-
cles, connective tissues, nerves, and vessels that
supports pelvic organs and covers the pelvic floor
(1,2). When the pelvic floor is affected, various pel-
vic floor dysfunctions such as incontinence, pelvic
organ prolapse, pelvic pain, and sexual dysfunction
may occur (2). Pelvic floor dysfunctions and its con-
sequential effects may be caused by many factors
such as gender differences, ageing, pregnancy, type
of birth, obesity and pelvic surgery (3,4).

Pelvic floor dysfunctions affect the quality of life
negatively, although not life-threatening (5). Pelvic
floor dysfunctions are an essential and common
health issue (6,7). Many scales and questionnaires
have been developed to evaluate the symptoms
and the quality of life related to pelvic floor dys-
functions (8,9). Moreover, the level of knowledge
related to these dysfunctions could be evaluated
using a few tools which are valid and reliable in a
Turkish population (10,11). These tools also con-
tain information about only incontinence and pro-
lapse. Although the pelvic floor dysfunctions are
a wide range, the tools that question individuals’
knowledge level related to these dysfunctions are
not comprehensive and sufficient. Considering the
knowledge level related to the dysfunctions is very
important in creating necessary training and exer-
cise programs in preventive health services. There-
fore, this study aimed to develop a Pelvic Floor
Health Knowledge Quiz (PFHKQ) in Turkish and to
determine its validity and reliability.

METHOD
Study Design

In the current study, a methodological design was
used. The study was conducted following the princi-
ples of the Helsinki Declaration. The study was ap-
proved by the Ethics Committee of Ankara Yildirim
Beyazit University (Approval Date: 10.10.2018 and
Approval Number: 10.10.2018-20).

Participants

In this study, the PFHKQ was administered to pa-
tients in the Gynecology and Obstetrics Policlin-
ic at Ataturk Training and Research Hospital and
Urology Polyclinic at Ankara Gazi Mustafa Kemal
Hospital, and their relatives between October 2018
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and July 2019. The inclusion criteria were being a
native Turkish speaker, older than 18 years and vol-
unteered to participate in the study. The exclusion
criteria included having communication problems
involving both comprehension and expression and
not filling out the test administered (11). Written
informed consent of all participants was obtained.

Evaluation

Participants’ physical and demographic informa-
tion was recorded. Complaints about pelvic floor
dysfunctions were recorded as “present” or “ab-
sent”. In order to evaluate their awareness about
the pelvic floor, the participants were asked if they
had ever heard about pelvic floor dysfunctions, if
they knew about pelvic floor exercise (PFE), and if
they were performing PFE.

Development and Implementation Process of
the Pelvic Floor Health Knowledge Quiz

In the development of the PFHKQ, four stages were
used, namely, problem identification, item writing,
obtaining expert opinion, and pre-application/anal-
ysis. The literature was extensively investigated to
use of the possible keywords of the study to de-
velop the knowledge test. Therefore, the sub-ob-
jectives and general objectives were determined.
Based on the review of the literature, the titles of
the subscales were developed, namely, pelvic floor
function/dysfunction, risk factors, diagnosis, and
treatment of pelvic floor dysfunctions. Forty-four
items containing positive and negative expressions
per these subscales were prepared, and the com-
patibility of these items with the rules of language
and assessment was evaluated with the help of
an assessment and evaluation specialist. All items
were created simply and understandably with three
response categories: “yes”, “no”, “l do not know”.
A dichotomous system was used for scoring: “1”
point for the items that were answered correctly
and “0” point to the items that were answered in-
correctly or unknown.

Expert opinion was used because it is one of the
accepted ways of determining content validity. Five
faculty members consisting of physiotherapists,
gynecologist and obstetrician, and psychological
counselling and guidance (TA, DOK, SO, AFY, and
ECV) were consulted. Test the content validity of
the PFHKQ, to assess whether the questions mea-
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sure the area to be studied and whether they con-
tain different points outside the area to be mea-
sured were determined. An expert opinion form
was developed for each expert to evaluate the
suitability of the developed test for its purpose. Af-
ter the expert opinions, expressions of some items
were changed, and a draft PFHKQ with 37 items
was prepared. Nine of these items included nega-
tive expression in determining participants’ knowl-
edge about pelvic floor health. Content distribution,
according to the subscales of this test: pelvic floor

Table 1: Item Fit Statistics of the Subscale.

function/dysfunction 8 items, risk factors of pel-
vic floor dysfunctions 18 items, and diagnosis and
treatment 11 items.

Statistical Analysis

The normality assumption for the continuous vari-
ables, such as age and body mass index (BMI), was
assessed by the Shapiro-Wilk test and normality
plots. All continuous and categorical variables were
reported as median (min-max), frequency and per-
centages, respectively. The rates of “understand-

Subscale-Items B+SE Residual x2 df p
Function/Dysfunction

1 -1.13+0.18 -1.21 5.429 3 0.143
2 -0.80+0.17 -1.90 7.929 3 0.048
3 1.08+0.15 0.24 2.062 3 0.560
4 -0.45+0.16 -0.61 4.699 3 0.195
5 1.00+0.15 0.66 7.724 3 0.052
6 -0.31+0.16 -0.06 2.008 3 0.571
7 1.28+0.16 2.06 6.398 3 0.094
8 -0.65:0.16 -0.46 3.683 3 0.298
Risk/Etiology

9 -1.14+0.17 -0.83 3.116 3 0.374
11 -0.58+0.15 -0.09 2.015 3 0.569
12 -0.33+0.15 -1.48 9.084 3 0.028
13 0.93+0.15 1.08 2.598 3 0.458
14 0.15+0.14 -0.98 5.128 3 0.163
15 -0.42+0.15 -0.74 6.823 3 0.078
18 0.24+0.14 1.26 1.846 3 0.605
19 0.94+0.15 2.04 4.097 3 0.251
20 0.07+0.14 1.90 1.435 3 0.697
21 0.24+0.14 2.05 5.316 3 0.150
22 0.00+0.14 -0.01 6.649 3 0.084
25 0.07+0.14 -0.64 6.665 3 0.083
26 -0.18+0.15 -0.24 2.305 3 0.511
Diagnose/Treatment

27 -0.70+0.19 -0.08 1.485 2 0.476
29 0.15+0.16 0.44 0.377 2 0.828
30 -0.68+0.18 -1.28 3.461 2 0.177
32 -0.33+0.17 -0.30 2.978 2 0.226
33 -0.02+0.17 -1.98 4.088 2 0.129
34 1.57+0.16 1.31 5.143 2 0.076
35 0.92+0.16 1.30 1.304 2 0.521
37 -0.89:0.19 -1.48 5.892 2 0.053
PFHKQ

Subtest 1 (1t Subscale) 0.05+0.04 1.31 1.662 3 0.645
Subtest 2 (2" Subscale) 0.07+0.03 -1.88 3.885 3 0.274
Subtest 3 (37 Subscale) -0.13+0.04 0.77 2.722 3 0.899

Bonferroni correction adjusted p-value 0.006 for the 15t and the 3™ subscale, p=0.004 for the 2"subscale, and p=0.017 for overall. f: item difficulty, SE: standard
error, df: degrees of freedom. PFHKQ: PFHKQ: Pelvic Floor Health Knowledge Questionnaire.
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able” and “completely understandable” responses
were calculated for each item, and the mean rates
were used to assess the face validity of the PFH-
KQ. The Rasch analysis was performed to evaluate
the construct validity of the PFHKQ by considering
model fit, unidimensionality, local dependency, Per-
son-Separation-Index (PSI), differential item func-
tioning (DIF) based on gender and education level,
and item difficulty using a Wright map (12,13). Bon-
ferroni correction applied multiple tests. The cor-
rection adjusted p-value 0.006 for the first and the
third subscale, p=0.004 for the second subscale,
and p=0.017 for overall.

The total and subscale scores of the PFHKQ were
compared by the Mann-Whitney U test considering
some demographical and clinical features. The in-

Table 2: Transformation of Raw Scores to Rasch Scores.
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ternal consistency of the knowledge test scored as
“0”, and “1” was examined by Kuder Richardson-20
(KR-20) coefficient. A p-value <0.05 was considered
statistically significant. The Rasch analysis was
performed by RUMM2020 (RUMM, Perth, Western
Australia), and other statistical calculations were
done using IBM SPSS Statistics 22.0 (IBM Corp.
Release 2013. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY, USA).

RESULTS

Age and BMI of the participants were 36 (18-84)
years and 24.12 (14.69-44.08) kg/m?, respective-
ly. The 73.8% (n=273) of the participants were fe-
males. The 40.6% (n=150) were high school grad-
uates. The 28.1% (n=104) of the participants were
health professional/students. When the pelvic floor

Raw Total PFHKQ 15t Subscale 2" Subscale 3" Subscale
Score 0+SE 0+SE 0+SE 0+SE

0 -2.32+0.92 -2.79+1.35 -3.10+1.27 -2.71+1.34
1 -1.81+0.65 -1.90+0.99 -2.25+0.91 -1.83+0.98
2 -1.48+0.50 -1.17+0.84 -1.63+0.74 -1.12+0.82
3 - -0.58+0.78 -1.17+0.65 -0.56+0.77
4 -1.11+0.38 -0.02+0.77 -0.80+0.61 -0.03+0.75
5 -0.98+0.35 0.54+0.79 -0.46+0.58 0.50+0.78
6 -0.87+0.33 1.17+0.86 -0.15+0.57 1.10+£0.85
7 -0.77+0.32 1.94+1.02 0.15+0.57 1.88+1.02
8 -0.68+0.31 0.47+0.58

9 -0.59+0.30 0.80+0.61

10 -0.51+0.29 1.17+0.65

11 -0.43+0.29 1.63+0.74

12 -0.35+0.29 2.25+0.91

13 -0.27+0.29

14 -0.19+0.30

15 -0.10+0.30

16 -0.00+0.31

17 0.09+0.32

18 0.20+0.33

19 0.32+0.35

20 0.45+0.36

21 0.59+0.38

22 0.74+0.40

23 0.91+0.42

24 1.09+0.44

25 1.29+0.48

26 1.54+0.53

27 1.84+0.61

28 2.30+0.78

29 2.98+1.11

6: Rasch Score, SE: Standard Error. PFHKQ: Pelvic Floor Health Knowledge Questionnaire.
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Figure 1. a, b, c. (a) Distribution of Person and Item
Location Estimates of the Function/Dysfunction Subscale,
(b) Distribution of Person and Item Location Estimates of
the Risk/Etiology Subscale, and (c) Distribution of Person
and Item Location Estimates of the Diagnose/Treatment
Subscale.

dysfunctions were examined, 27% (n=100) of the
participants had urinary frequency, 22.2% (n=82)
of the participants had constipation, 20.5% (n=76)
of the participants had urinary incontinence, 20.3%
(n=75) of the participants had pelvic pain, 20.3%
(n=75) of the participants had urinary urgency,
9.2% (n=34) of the participants had difficulty in
urine, 7.3% (n=27) of the participants had anal
incontinence, 3.5% (n=13) of the participants had
pelvic organ prolapse, 2.4% (n=9) of the partic-
ipants had nocturnal enuresis, and 1.6% (n=6) of
the participants had sexual dysfunction.

In terms of content validity, five experts experi-
enced in this field were consulted in our study. Ex-
perts expressed their views and opinions regarding
the purpose, scope, and comprehensibility of test
items and the final version of the items were at-
tained based on their opinions.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(2)

The draft knowledge quiz was administered in 53
participants to test the clarity/readability of the
items in a pilot study. Thirty-five of these partic-
ipants were females, and 18 were males. Partici-
pants were asked to assess the clarity/readability
of each item based on a 5-point Likert-type scor-
ing (1: not clear at all, 2: not understandable, 3:
a little understandable, 4: understandable, and 5:
completely understandable). There was no problem
with the clarity/readability of the items. The face
validity analysis showed that all items were quite
understandable since the rate of “understandable”
and “completely understandable” responses ranged
between 83.02% and 98.11%. The mean of these
proportions was 93.61%. When the responses of
the participants were checked, the rate of “I do not
know” response was between 39% and 59%.

It has been recommended to reach 5-10 times the
number of items in the scale to determine the sam-
ple size in validity-reliability studies in the litera-
ture (13). For this reason, it was targeted to include
10 times the number of items (37 items) in the PF-
HKQ. First of all, 381 participants were enrolled
in the present study. Eleven participants were ex-
cluded because they did not complete the quiz. The
study was completed with 370 participants (172
females and 44 males with pelvic floor dysfunc-
tions and 101 females and 53 males without pelvic
floor dysfunctions).

Initial analysis of 37 items showed significant
item-trait interaction (p<0.001) and that the ques-
tionnaire was not unidimensional (7.6%). There-
fore, we analyzed the three subscales separately.
The items in the function/dysfunction subscale
showed excellent fit to the Rasch model both in-
dividually (all p-values for items p>0.006, Table 1)
and in overall (x2=39.932, df=21, p=0.022>0.006).
The mean residual was -0.161+1.209 for items and
-0.164+0.850 for individuals. None of the residual
correlation was above 0.30. Therefore, there was
no local dependency. None of the items had a uni-
form or non-uniform DIF across gender and edu-
cation groups. The first subscale was determined
as unidimensional (t=0.0%). The ceiling and floor
effects were 9.7% (n=36) and 33.0% (n=122), re-
spectively (Figure 1a). The PSI and KR-20 were cal-
culated as 0.892 and 0.890, respectively.
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Table 3: Comparisons of the PFHKQ Rasch Scores Based on the Demographic and Clinical Features.

Total PFHKQ

1st Subscale

2nd Subscale

3rd Subscale

Variables

Median (min-max)

Median (min-max)

Median (min-max)

Median (min-max)

Health Professional or Student

No| -0.64(-2.33-1.85) -1.54 (-2.79-2.86) -1.18 (-3.10-3.10) -1.13(-2.71-2.82)
Yes| 1.00(-2.33-2.98) 1.17 (-2.79-2.86) 1.18 (-3.10-3.10) 1.88 (-2.71-2.82)
z 12217 11.299 11.926 10.493
p <0.001* <0.001* <0.001* <0.001*

Urinary Incontinence

Absent -0.19 (-2.33-2.98) -0.03 (-2.79-2.86) -0.15 (-3.10-3.10) 0.50 (-2.71-2.82)
Present -0.19 (-2.33-2.98) -0.59 (-2.79-2.86) -0.47 (-3.10-3.10) -0.04 (-2.71-2.82)
Y4 1.401 1.214 1.555 0.472
p 0.161 0.225 0.121 0.637
Urinary Frequency
Absent -0.23 (-2.33-2.98) -0.03 (-2.79-2.86) -0.31 (-3.10-3.10) -0.04 (-2.71-2.82)
Present| -0.10(-2.33-2.98) -0.03 (-2.79-2.86) -0.15 (-3.10-3.10) 0.50 (-2.71-2.82)
z 0.192 0.141 0.108 1.194
p 0.848 0.888 0.914 0.233
Urinary Urgency
Absent -0.19 (-2.33-2.98) -0.03 (-2.79-2.86) -0.15 (-3.10-3.10) -0.04 (-2.71-2.82)
Present -0.10 (-2.33-2.98) -0.03 (-2.79-2.86) -0.15 (-3.10-3.10) 0.50 (-2.71-2.82)
Y4 0.105 0.003 0.112 0.818
p 0.916 0.998 0911 0.413

Constipation

Absent -0.19 (-2.33-2.98) -0.03 (-2.79-2.86) -0.15 (-3.10-3.10) 0.50 (-2.71-2.82)
Present| -0.19 (-2.33-2.98) -0.59 (-2.79-2.86) -0.15 (-3.10-3.10) 0.23 (-2.71-2.82)
z 0.873 0.988 0.789 0.801;
p 0.383 0.323 0.430 0.423
Pelvic Pain
Absent -0.19 (-2.33-2.98) -0.03 (-2.79-2.86) -0.15 (-3.10-3.10) 0.50 (-2.71-2.82)
Present -0.19 (-2.33-2.98) -0.59 (-2.79-2.86) -0.15 (-3.10-3.10) -0.04 (-2.71-2.82)
V4 1.145 1.152 1.126 0.898
p 0.252 0.249 0.260 0.369

Previous Knowledge of Pelvic Floor Dysfunctions

No| -1.81(-2.33-1.54) -2.79 (-2.79-2.86) -3.10 (-3.10-1.63) 271 (-2.71-2.82)
Yes| 0.60 (-2.33-2.98) 1.17 (-2.79-2.86) 0.80 (-3.10-3.10) 1.88 (-2.71-2.82)
pa 12.634 12260 12.133 11.003
p <0.001* <0.001* <0.001* <0.001*

Previous Knowledge of PFE

No -0.68 (-2.33-2.31) -1.91 (-2.79-2.86) -1.18 (-3.10-3.10) -1.84 (-2.71-2.82)
Yes 0.91 (-2.33-2.98) 1.17 (-2.79-2.86) 1.18 (-3.10-3.10) 1.88 (-2.71-2.82)
Z 12.097 11.538 11.535 11.048
p <0.001* <0.001* <0.001* <0.001*

Perform PFE

No| -0.36(-2.33-2.98) -0.59 (-2.79-2.86) -0.47 (-3.10-3.10) -0.56 (-2.71-2.82)
Yes| 0.75(-0.44-2.98) 1.17 (-1.18-2.86) 0.80 (-1.63-3.10) 1.88 (-0.56-2.82)
pa 6.663 6.184 6.322 6.490
p <0.001* <0.001* <0.001* <0.001*

*p<0.05. PFHKQ: Pelvic Floor Health Knowledge Questionnaire, PFE: Pelvic floor exercise.
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Items 10, 16, and 23 in the risk/etiology sub-
scale showed misfit to the Rasch model. Deleting
them one by one or in pairs did not improve the
fit. Items 17 and 24 were found problematic after
deleting the three items. Therefore, all five items
were deleted, the remaining 13 items showed
good fit (all p-values for items >0.004, Table 1)
and this subscale fit the Rasch model (x2=57.076,
df=39, p=0.031>0.004). The mean residual was
0.253+1.255 for items and 0.055+0.809 for indi-
viduals. None of the items had DIF or any resid-
ual correlation above 0.30. The second subscale
was also unidimensional (t=0.0%). The ceiling and
floor effects were 7.0% (n=26) and 32.2% (n=119),
respectively (Figure 1b). The PSI and KR-20 were
0.938 and 0.920 for the risk/etiology subscale, re-
spectively.

Items 28, 36, and 31 showed misfit to the Rasch
model for the diagnose/treatment subscale.
The overall and individual fit of the remain-
ing eight items were good (x2=32.526, df=16,
p=0.009>0.006, and all p-values for items >0.006
in Table 1). The mean residual was -0.262+1.252
for items and -0.165+0.779 for individuals. There
were no local dependency and no DIF across gen-
der and education groups. Unidimensionality was
held for the third subscale (t=0.0%). The ceiling
and floor effects were 15.1% (n=56) and 34.1%
(n=126), respectively (Figure 1c). The PSI and KR-
20 were 0.912 and 0.924 for diagnosing/treatment
subscale, respectively.

The person knowledge calibration ranged through
[-3,3]. The items’ difficulties were between -1.5
and 1.5 for function/dysfunction subscale (Figure
1a), -1.5 and 1 for risk/etiology subscale (Figure
1b), and -1 and 2 for diagnosis/treatment subscale
(Figure 1c).

The items were found generally to be proper to the
individuals with a moderate level of knowledge.

After showing that all three subscales fit the Rasch
model, another Rasch analysis was performed by
bundling the items in each subscale and treating
three subscales as three items. The individual re-
sidual was +2.5, and the item-trait interaction
was insignificant (x2=8.268, df=9, p=0.507>0.017,
Table 1). All residual correlations were negative.
Therefore, there was no local dependency. The pro-
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portion of significant paired t-test was 1.6% (95%
Cl 0.3%-2.9%), i.e., the three subscales showed a
unidimensional structure. The ceiling and floor ef-
fects were 3.2% (n=12) and 30.3% (n=112), respec-
tively. The PSI and KR-20 were 0.952 and 0.926
for the PFHKQ, respectively. The Raw score-Rasch
score transformation for PFHKQ total and sub-
scales is given in Table 2.

The median total Rasch score for the PFHKQ was
1.00 (min-max -2.33-2.98) in health professionals/
students, and -0.64 (min-max -2.33-1.85) in the
other participants (Table 3). The former was found
to have a significantly higher score than the lat-
ter (p<0.001). Health professionals/students had
higher Rasch scores in all subscales (p<0.001). The
individuals who had heard any pelvic floor dysfunc-
tions before had significantly higher Rasch scores
for total and subscales compared to the others
(p<0.001). Similarly, the individuals who knew or
performed PFE had significantly higher Rasch
scores for total and subscales compared to the
others (p<0.001). However, there was no difference
in Rasch scores for the PFHKQ and its subscales
between the individuals with and without pelvic
floor dysfunctions including urinary incontinence,
urinary frequency, urinary urgency, constipation
and pelvic pain (p>0.05).

DISCUSSION

In this study, the PFHKQ that was developed in
Turkish to evaluate the level of knowledge about
pelvic floor health was found to be valid and reli-
able.

It is essential to analyze the validity and reliabil-
ity of a newly developed scale. A pilot group was
carried out to test the comprehensibility of the PF-
HKQ items. As a result, the items of the PFHKQ
were found to be sufficiently relevant, clear, and
readable. Standard assessments are widely used in
health care both in clinical and research contexts.
The Rasch model is a widely used method for the
evaluation and development of assessment tools
(14). It not only provides the conversion of an ordi-
nal score to a variable at the linear or interval level
but also evaluates the internal structure validity of
these evaluations (12). The main feature of an ordi-
nal assessment tool is that the distances between
the raw scores are not equal, and the mathematical



calculations are invalid (12). In our study, the PFH-
KQ is a test that measures three sub-dimensions
as function/dysfunction, risk/etiology, and diagno-
sis and treatment and consists of 29 items accord-
ing to the Rasch analysis (Appendix). The items in
the sub-dimensions of this test fit with each other
adequately.

According to the known-group validity analysis, the
PFHKQ and sub-dimension knowledge levels were
higher in health workers/students, in those who had
heard about pelvic floor dysfunctions, in those who
knew about PFE, and in those who practiced the
PFE. Becoming health students/workers and know-
ing or practicing the PFE may have been caused
by their increased knowledge and awareness about
the subject. Moreover, in this sample, the PFHKQ
and the sub-dimension scores were similar in those
with and without pelvic floor dysfunctions (urinary
incontinence, urinary frequency, pelvic pain, consti-
pation, and urinary urgency). These results may be
because society does not naturally accept them.
They are assumed as a cause of shame, and also
may be due to the low level of education. In addi-
tion, this study was applied to individuals with and
without pelvic floor dysfunctions. In the sample of
the study, it was observed that the individuals had
the most urinary incontinence, urinary frequency,
urinary urgency, constipation and pelvic pain. No
difference was found between the level of knowl-
edge about pelvic floor health in patients with any
pelvic floor dysfunction or healthy individuals. It
may be because pelvic floor dysfunctions are an
embarrassed and neglected issue.

Additionally, the examination of floor and ceiling
effects has been vital in terms of quality criteria
in the development of a test/questionnaire/scale,
(15). Floor effect is not more than 15% of the low-
est scores in the scale and ceiling effect is deter-
mined not to exceed 15% of the people with the
highest score in the scale (16). If floor or ceiling
effects are present, the test is assumed to be com-
posed of very easy or complicated items, indicating
that the content validity is poor. Individuals with
the lowest or highest possible scores should be dis-
tinguished in terms of the subject being measured,
so reliability gets reduced (15). In this study, the
percentage of those who received “0” floor points
from the PFHKQ and its sub-dimensions is above
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30%, and the ceiling scores were not 15% or less,
suggesting that pelvic floor health in this popula-
tion is generally related to the low level of knowl-
edge. Kahyaoglu Siit et al. (17) stated that women
in the Turkish population had no knowledge about
PFE and that they had insufficient knowledge about
urinary incontinence. Ekin et al. (18) also found that
7.3% of the Turkish women had no knowledge of
PFE, and 17.6% of the female patients were not in-
formed about the issue by any health care profes-
sional. In addition, 82% of the women in the Turk-
ish community never heard of PFE. In our study, the
rate of participants who answered “I do not know”
to PFHKQ items was relatively high and ranged be-
tween 39% and 59%. These results indicated that
the knowledge level of the Turkish population re-
garding pelvic floor and pelvic floor health is gen-
erally insufficient.

The items in the PFHKQ were found generally to
be proper to the individuals with a moderate level
of knowledge. Usually, there should be items cor-
responding to each level of knowledge (15). Based
on the graphics, there were no items suitable for
people in extreme places. The highest level of re-
sponses was probably those of the healthcare pro-
fessional or students. Since the knowledge level is
deficient, the items could generally be said to be
suitable for the knowledge level of the people.

Reliability analysis is used to determine whether
the scale consistently measures at other times un-
der the same condition, or if there is a consistency
between scale items. In particular, in internal con-
sistency analysis of knowledge tests, it is recom-
mended to calculate the KR-20 value. The closer
it is to “17, the higher the consistency between the
items that measure the same value (19). The PSI
is an indicator of how much we could rely on com-
pliance statistics. If the PSl is high, the compliance
statistics generated could be considered more reli-
able. The strength of the compliance test is a visual
representation of the PSI. A minimum PSI of 0.70
is accepted. The value indicates that it could sta-
tistically differentiate between two patient groups
(20). We found that the reliability coefficient of the
PFHKQ and its sub-dimensions were more signifi-
cant than 0.80 for both PSI and the KR-20 internal
consistency. These findings showed that the PFH-
KQ and its sub-dimensions were consistent with
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each other and had high reliability.

The limitation of this study was that no partici-
pants with a raw score of +3.0 were found in this
study group. It might be due to the insufficient level
of knowledge about the topic or improbable sam-
pling method used in the study. In the current study,
the PFHKQ developed was administered in Turkish
people over 18 years of age. However, pelvic floor
dysfunctions are seen quite frequently in adoles-
cents at a rate of 23.7% (21). Whether the addi-
tion of new items which discriminate the individ-
uals with the lowest level of knowledge to reduce
the floor effect warrants further study, the items
to discriminate the individuals with a higher level
of knowledge could be added to increase the rep-
resentation of the test for the whole population.
A knowledge test could be developed for individu-
als under 18 years of age to evaluate the level of
knowledge related to pelvic floor health.

In conclusion, this is the first study in which a quiz
evaluating the pelvic floor health knowledge in de-
tail was developed. According to the findings, the
PFHKQ was found to be a valid and reliable tool
in the Turkish people. Evaluating the pelvic floor
health knowledge using this tool is very important
for creating relevant training and exercise pro-
grams as part of preventive health care.
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APPENDIX

PELViK TABAN SAGLIGI BiLGi TESTIi

Aciklama: Pelvik taban, legen kemiginin alt tarafinda yerlesim gosteren bir yapidir. Bu yapi kadinlarda idrar torbasi, rahim

ve kalin barsak ile, erkeklerde idrar torbasi, prostat bezi ve kalin barsak ile komsudur.

\ ' I‘ Taban
|

Asagida pelvik taban sagligina yonelik bazi ifadeler bulunmaktadir. Litfen pelvik taban saghgi ile ilgili asagidaki ifadeleri
dikkatli bir sekilde okuyunuz. Her bir ifadeyi okuduktan sonra, bu ifadeyi dogru buluyorsaniz “Evet”, yanlis buluyorsaniz
“Hayir”, bu ifade hakkinda herhangi bir fikriniz yoksa “Bilmiyorum” cevabinin altina “X” isareti ekleyiniz.

Maddeler

Evet

Hayir

Bilmiyorum

idrar kacirma, bir pelvik taban problemidir.

. Pelvik organ (idrar torbasi, rahim, barsak) sarkmasi pelvik taban problemlerinden biridir.

. Diski veya gaz kacirma, bir pelvik taban problemi degildir.

. Pelvik taban gerginligi, pelvik agrinin (legen bolgesindeki bir agrinin) nedeni olabilir.

. Pelvik taban cinsel saglikta énemlidir.

. Pelvik taban, solunum sistemi ile iliskilidir.

1.
2
3
4
5. Pelvik taban problemleri bel agrisi ile iliskili degildir.
6
7
8

. Pelvik taban zayifligi pelvik agriya neden olabilir.

9. Pelvik taban problemlerinin bircok sebebi olabilir.

10. Gebelik, pelvik tabani olumsuz etkileyebilir.

11. Cok kez normal (vajinal) dogum yapmak pelvik tabani zayiflatabilir.

12. Asin sisman bireylerde pelvik taban problemlerinin goriilme olasihgi distiktir.

13. Sigara bagimhhg, pelvik tabani zayiflatabilir.

14. Sirekli agirlik tagima pelvik tabana zarar verebilir.

15. Kabizlik pelvik tabanin zayiflamasina neden olabilir.

16. Pelvik taban problemleri genclerde yaslilara gére daha fazla goriilebilir.

17. Bilingsizce yapilan zorlayici sporlar/egzersizler (ziplama, halter kaldirma gibi) pelvik tabani
zayiflatabilir.

18. Durus bozuklugu pelvik tabani etkilemez.

19. Menopoz, pelvik taban problemlerini etkileyebilir.

20. Bazi ilaclar, pelvik taban problemlerine neden olabilir.

21. Pelvik organlarla (idrar torbasi, prostat bezi, rahim...) ilgili cerrahi yaklasimlar pelvik tabani
zayiflatabilir.

22. Pelvik taban problemlerini belirlemede hasta muayenesi 6nemlidir.

23. Pelvik taban problemlerini belirlemede bazi 6zel testler kullanilir.

24. Pelvik taban problemlerinde klinik muayenenin yaninda hastanin sikayeti de 6nemlidir.

25. Pelvik taban egzersizleri, pelvik taban problemlerini 6nleyebilir.

26. Fizik tedavi, pelvik taban problemlerinin tedavisinde kullanilabilir.

27. ilag kullanimi, pelvik taban problemlerinde tek tedavi yontemidir.

28. Ameliyat, pelvik taban problemlerinde kesin ¢éziim olmayabilir.

29. Diizenli yapilan fiziksel aktivite ve egzersiz pelvik taban problemleri icin yararhdir.
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RELIABILITY, VALIDITY AND CROSS-CULTURAL
ADAPTATION OF THE TURKISH VERSION OF
THE PHYSICAL ACTIVITY QUESTIONNAIRE FOR
ADOLESCENTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The small number of Turkish versions of questionnaires assess the level of physical
activity of adolescents creates a need for a valid, reliable, inexpensive and practical questionnaire
for large-scale studies. This study aimed to investigate the validity, reliability, and cross-cultural
adaptation of the Turkish version of the Physical Activity Questionnaire for Adolescents (PAQ-A).

Methods: The 150 adolescent students between the ages of 14 and 18 years (age=15.67:0.83
years) were included in the study. Test-retest and internal consistency analyses were performed to
evaluate reliability using the intraclass correlation coefficient (ICC) method. Total step counts were
recorded for one week using an electronic pedometer to assess the questionnaire's convergent
validity. The relationship between total score obtained from PAQ-A and total step counts recorded
by the pedometer

Results: Cronbach's alpha value was found to be 0.86 for the entire questionnaire, indicating a
questionnaire's high internal consistency. The ICC values for test-retest reliability were found to be
within the range of 0.71 to 0.99, indicating that test-retest results were highly correlated. There
was a moderate, positive and statistically significant (r=0.527, p<0.001) correlation between total
score obtained from the questionnaire and total step counts measured by pedometer for one week.

Conclusion: The Turkish version of the PAQ-A is valid and reliable. Therefore, it may be advisable
to use the PAQ-A to measure adolescents' physical activity levels during school periods.

Key Words: Adolescent; Physical Activity; Questionnaires; Reliability and Validity.

ADOLESANLAR iCiN FiZiKSEL AKTIVITE ANKETI'NiN
TURKCE VERSIYONUNUN GECERLIK, GUVENIRLIK VE
KULTUREL UYARLAMA CALISMASI

ARASTIRMA MAKALESI

0z

Amag: Adolesanlarda fiziksel aktivite diizeyini degerlendiren anketlerin Tiirkce versiyonlarinin
sayica azligi buyik olcekli calismalar icin gecerli, glivenilir, ucuz ve kolay uygulanabilir bir anket
ihtiyaci yaratmaktadir. Calismamizin amaci, Adolesanlar icin Fiziksel Aktivite Anketi'nin (AFAA)
Tirkce versiyonunun gecerlik, gtivenirlik ve kiiltiirel uyarlamasini belirlemekti.

Yontem: Calismaya 14-18 yaslari arasinda (yas=15,67+0,83 yil) toplam 150 adolesan 6grenci
alindi. Giivenirligin belirlenmesi icin test-tekrar test ve ic tutarlilik analizi yapildi. Test-tekrar test
sonuclari, sinif ici korelasyon katsayisi (ICC) yéntemi ile degerlendirildi. Anketin birlesim gecerligini
degerlendirmek icin, elektronik pedometre ile bir hafta siiresince 6grencilerin toplam adim sayilari
kaydedildi.

Sonuclar: Cronbach alfa degeri tiim anket icin 0,86 olarak belirlendi. Bu deger, anketin yiiksek i¢
tutarlihga sahip oldugunu gosteriyordu. ICC sonuglari 0,71 ila 0,99 arasinda degismekte olup, test-
tekrar test sonuglarinin yiiksek derecede korele oldugu gosterildi. Anketten alinan toplam puan ile
pedometre ile 6lciilen bir haftalik toplam adim sayisi arasinda pozitif yonde, orta diizeyde (r=0,527)
ve istatistiksel olarak anlamli (p<0,001) korelasyon bulundu.

Tartisma: AFAAnIn Tirkce versiyonu gecerli ve giivenilirdir. Bu nedenle, adolesanlarin okul
periyotlari boyunca fiziksel aktivite diizeylerini 6lgmek icin AFAA'nin kullanimi 6nerilebilir.

Anahtar Kelimeler: Adolesanlar; Fiziksel Aktivite; Anketler; Giivenirlik; Gecerlik.
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INTRODUCTION

Physical activity (PA) during childhood and ado-
lescence is beneficial to both physical and men-
tal health. Physically active adolescents also have
lower cardiovascular risk factors during adulthood
(1). The World Health Organization (WHO) rec-
ommends that children and adolescents moder-
ate-to-vigorous PA for 60 minutes daily to protect
and improve their health (2). Increasing PA is a cru-
cial component in treating several diseases, includ-
ing childhood obesity and associated health condi-
tions. Therefore, assessment of PA is a topic of the
strong interest in public health research (3,4).

Currently, PA could be measured by a variety of ob-
jective and subjective methods, and it is necessary
to have standardized, reliable, and valid instru-
ments which could be used in many societies (5,6).
It is also essential to use non-invasive, easy-to-use,
and time-saving instruments in children and ado-
lescents (3,7).

In response to the need for a valid and feasible
self-report measure for large-scale research with
adolescents, the Physical Activity Questionnaire for
Adolescents (PAQ-A) was developed by Kowalski et
al. (8) and validated for adolescents aged 14 to 20
years. The PAQ-A is a nine-item, 7-day self-report
recall questionnaire designed to measure general
moderate-to-vigorous PA levels during the school
year (8). It consists of eight questions structured
to discern low (score 1) to high (score 5) PA during
the last seven days and a ninth question to identi-
fy adolescents who had an unusual activity during
the previous week, but this question is not used as
part of the summary activity score. The result is the
average value of the points obtained, with higher
scores indicating a higher PA level (3, 8).

A systematic review which examined the validity,
reliability and responsiveness of 61 versions of PA
questionnaires in youth demonstrated that none of
the questionnaires included in the review had ac-
ceptable levels of reliability and validity according
to the guidelines described in the Qualitative At-
tributes and Measurement Properties of Physical
Activity Questionnaires (QAPAQ) (7,9). In addition,
Biddle et al. (10) reviewed different self-report PA
instruments developed for use in children and ad-
olescents and compared them to assess their suit-
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ability and feasibility for population surveillance
systems and tracking trends over time. The au-
thors identified 20 activity-based instruments, of
which three were supported by most of the expert
group, namely the Physical Activity Questionnaire
for Older Children (PAQ-C) and the PAQ-A, Youth
Risk Behavior Surveillance Survey, and Teen Health
Survey. These PA measurement instruments were
neither found to be reliable or valid nor easy-to-
use. However, the PAQ-A is regarded as one of the
most suitable self-report tools for examining PA in
these populations (7,10). It was initially developed
in Canada but has been widely used in other parts
of the world including African countries (i.e., Nige-
ria and Ghana) (9,11,12) Europe (i.e., Netherland
and the United Kingdom), and in specific youth pop-
ulations including adolescents with cerebral palsy
(3,13).

Best of our knowledge, validity and reliability of the
questionnaire in Turkish adolescents have not been
evaluated, yet. In the present study, therefore, we
aimed to translate and adapt an existing English
version of the PAQ-A into Turkish and test the re-
liability and the convergent validity of the PAQ-A
against an electronic pedometer among Turkish
adolescents.

METHODS
Study Design

This study was conducted at Gazi University, Fac-
ulty of Health Sciences, Department of Physiother-
apy and Rehabilitation in Ankara, Turkey, between
December 2016 and June 2017. Before study ini-
tiation, all participants and parents and/or legal
guardians were informed about the study’s nature
and written informed consent was obtained. Gazi
University, Faculty of Health Sciences, Ethics Com-
mittee (Approval Date: 10.02.2017 and Approval
Number: 2017-65) approved the study protocol.
The study was conducted following the principles
of the Declaration of Helsinki.

Study Population

A total of 150 adolescents from the Republic Vo-
cational Technical Anatolian High School, Ankara,
Turkey, were included in the study. The sample size
was calculated based on previous validity and reli-
ability studies which recommend that the number
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of sample size should be five times the number of
items in the questionnaire (14). The school was
selected because students were willing to coop-
erate with their physical education teachers who
received a pedometer training. All students were
informed about the aim of the study. Inclusion cri-
teria were as follows: age between 14 and 18 years
and having no orthopedic disease or injury, limit-
ing PA. Those who had a severe illness during the
study period or failure to complete all parts of the
study (missing questionnaire or measures) and had
a body mass index (BMI) =35 kg/m2 were excluded
from the study.

A ProForm SP-50 pedometer (Hefei Merrybody
Sports Co., Ltd., Anhui, China) used to assess PA. It is
a small device that senses body motion and counts
the footsteps (15). The pedometer is a reliable and
valid tool for adolescents (16). The pedometer was
placed on the right side and attached either a belt/
waistband on the anterior thigh midline. Pedome-
ters were worn during all waking hours, except for
bathing or swimming, and removed before going to
sleep at night. The inclusion criterion was a pedom-
eter recording of at least 10 h per day for a total
of seven days, of which one had to be a weekend
day (6, 17).

Translations and Cultural Adaptation

After the author and publisher’s permission, the
translation and cross-cultural adaptation of the
original questionnaire were performed following
the published guidelines (18). First, two transla-
tions of the PAQ-A from English into Turkish were
performed by two independent translators fluent in
English, but whose native language is Turkish. One
of the translators was aware of the process and
familiar with the questionnaires’ concept, and the
other was uninformed of translation objective to
keep the language easy for individuals without the
knowledge of technical terminology. Both Turkish
translations were, then, compared with each other
and the original English version for inconsistencies.
After discussing possible discrepancies, a consen-
sus was reached by the synthesis of two trans-
lations. In addition, two back translations of the
questionnaire’s Turkish version into English were
performed by two bilingual translators blindly and
independently. Bilingual translators were unaware
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of the study, and their native language was English
(native speakers). Following the evaluation of the
resultant translations for English-Turkish language
and cultural adaptation by the Expert Committee,
the questionnaire’s pre-final version was provid-
ed. The committee consisted of a physiotherapist,
an English linguistic scientist, a Turkish philology
specialist, and two bilingual translators. The final
stage of the adaptation process was the test of
the prefinal version. This process aimed to estab-
lish whether this version could be understandable
and useful to assess the intended parameters. The
comprehensiveness of the questionnaire was eval-
uated in a pilot group of 30 adolescents. They were
asked about the comprehensibility of each ques-
tionnaire item. After the pilot group completed the
questionnaire, the committee established the final
form of the questionnaire based on the findings.

Due to the particular cultural circumstances, some
modifications were performed in the translation
process. The first question was adjusted accord-
ing to the socio-cultural conditions and available
sports activities in Turkey. Unusual activities were
removed (i.e., baseball, street hockey, and floor
hockey), while activities regularly practised in Tur-
key (i.e., ping pong, folk dance, and tennis) were
added.

Reliability

Test-retest reliability and internal consistency have
been considered as two common forms of reliabil-
ity (19). Test-retest reliability evaluates stability
over time by administering the same test to the
same individuals at two time points. In the present
study, the reliability of the PAQ-A was evaluated by
asking each adolescent to complete the question-
naire one week after first taking it, using a test-re-
test design. The two administrations’ responses
were collected for data analysis, and the intraclass
correlation coefficient (ICC) was used to evaluate
test-retest reliability. Higher coefficient values indi-
cate higher reliability and a lower standard error of
measurement. The ICCs may vary from 0.00-1.00,
where values of 0.60-0.80 are considered the evi-
dence of good reliability, and those above 0.80 in-
dicate excellent reliability.

The questionnaire’s internal consistency relating to
its homogeneity was also analyzed in our study. The



degree of the inter-relatedness among the items of
a questionnaire is usually assessed by Cronbach’s
alpha (a) (20). For internal consistency, values equal
or greater than 0.70 is considered to be indicative
of a reliable questionnaire, and the value of Cron-
bach’s a should be above 0.80 for acceptance as a
high internal consistency (7,20).

Validity

The validity of the questionnaire was assessed in
terms of construct validity. For construct validity,
convergent validity was tested. Objective mea-
surement of PA was assessed using an electron-
ic pedometer to assess convergent validity. Many
previous studies have shown that pedometers are
an excellent proxy to PA, which can be applied to
large groups of individuals and allow results from
research studies to be readily translated into PA
levels (15).

Convergent validity was measured by comparing
the total PAQ-A score with other measurement re-
corded by the pedometer simultaneously and an-
alyzed using the Spearman correlation coefficient.
The Spearman correlation coefficients were calcu-
lated as follows: r =0.75-1.0, excellent; 0.70-0.75,
very good; 0.60-0.70, good; 0.40-0.60, moderate;
0.30-0.40, low-to-moderate, and 0.05-0.30, poor
(27).

Procedure

On Day 1, each participant was informed about the
study and age, body weight, and height were noted.
On the same day, each participant received a per-
sonal demonstration of the pedometer placement
and use by trained professionals (physical educa-
tion teachers).

Adolescents were asked to wear the pedometer
for seven consecutive days. On Day 8, the adoles-
cents completed the PAQ-A form. They were asked

Aygun Polat E., A.Giizel N., Kafa N.

to recall their recent activity during the past seven
days. One week after the first completion, 40 par-
ticipants were asked to re-fill the questionnaire.

Statistical Analysis

Statistical analysis was performed using the Sta-
tistical Package for Social Sciences (SPSS) version
22.0 software (IBM Corp., Armonk, NY, USA). De-
scriptive data were expressed in means+standard
deviation (SD), median (min-max) or number and
frequency, where applicable. In this study, an ICC
ranging from 0.00 to 1.00 was used to evaluate
test-retest reliability, and the coefficient of internal
consistency was assessed with a Cronbach’s a val-
ue of O to 1. Convergent validity was measured us-
ing the Spearman correlation coefficient. A p-value
of <0.05 was considered statistically significant,
with a 95% confidence interval (Cl).

RESULTS
Characteristics of Participants

A total of 150 adolescent students were included
in the evaluation part of the study. The students’
mean age was 15.67+0.83 (range, 14 to 18) years
and 63 (42%) of them were females. A total of 53
(84.1%) of 63 female students and 46 (52.9%) of
87 male students who participated in the study
did not have regular sports habits. Of 150 partici-
pants, 99 (66%) had no regular sports habits. The
mean BMI of the participants was 21.19+3.60 kg/
m2. Demographic and clinical characteristics of the
participants are summarized in Table 1.

Reliability

The mean age of 40 students selected for the
test-retest reliability analysis was 15.95+0.88
(range, 14 to 18) years. The ICC values (95% Cl)
for test-retest reliability were found to be within
the range of 0.71 to 0.99. Test-retest correlation
of the total score of the questionnaire was record-

Table 1: Demographic and Clinical Characteristics of Participants.

Girls Boys Total
Variable (n=63) (n=87) (n=150) p
Mean+SD Mean+SD Mean+SD
Age (years) 15.68+0.80 15.66+0.86 15.67+0.83 0.652
Height (cm) 165.52+5.10 173.31+8.23 170.04+8.05 <0.001*
Weight (kg) 55.40+8.45 65.97+13.17 61.53+12.54 <0.001*
BMI (kg/m?) 20.21+3.01 21.90+3.86 21.19+£3.60 0.008*

*p<0.05. Mann-Whitney U Test. BMI: Body Mass Index.
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Table 2: Intraclass Correlation Coefficient Values.

PAQ-A Intraclass Correlation Coefficient
Q.1. Spare Time Activity

1.1. Skipping 0.90
1.2. Rowing/Canoeing 0.80
1.3. In-Line Skating 0.97
1.4. Tag 0.96
1.5. Walking for Exercise 0.93
1.6. Bicycling 0.96
1.7. Jogging or Running 0.96
1.8. Gymnastics 0.80
1.9. Swimming 0.99
1.10. Ping Pong 0.94
1.11. Dance 0.95
1.12. Football 0.97
1.13. Badminton 0.78
1.14. Skateboarding 0.88
1.15. Soccer 0.97
1.16. Folk Dances 0.82
1.17. Volleyball 0.97
1.18. Tennis 0.98
1.19. Basketball 0.96
1.20. Ice Skating 0.71
1.21. Cross-Country Skiing 0.72
1.22. Ice Hockey 0.94
Q.2. Activity During Physical Education Classes 0.94
Q.3. Lunch-Time Activity 0.92
Q.4. After-School Activity 0.80
Q.5. Evening Activity 0.86
Q.6. Weekend Activity 0.85
Q.7. Activity Frequency During the Last 7 Days 0.80
Q.8. Activity Frequency During Each Day Last Week

8.1. Activity Frequency for Monday 0.93
8.2. Activity Frequency for Tuesday 0.91
8.3. Activity Frequency for Wednesday 0.89
8.4. Activity Frequency for Thursday 0.89
8.5. Activity Frequency for Friday 0.92
8.6. Activity Frequency for Saturday 0.78
8.7. Activity Frequency for Sunday 0.81
Total Mean PAQ-A 0.87

PAQ-A: Physical Activity Questionnaire for Adolescents, Q: Question.

ed as 0.87. According to the ICC values, test-retest
results were highly correlated. The ICC values are
shown in Table 2.

The Cronbach’s a value of the PAQ-A was calcu-
lated as 0.86, indicating a questionnaire’s high
internal consistency. When each question and
statement was excluded, the Cronbach’s a value of
the questionnaire ranged between 0.85 and 0.86.
Cronbach’s a values are shown in Table 3.

Validity
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Convergent validity results showed that the cor-
relation of the PAQ-A was found to be moderate-
ly, but statistically significantly correlated with the
pedometer measurements (r=0.527, p<0.001). The
correlation values of the PAQ-A based on the pe-
dometer measurements are shown in Table 4.

DISCUSSION

In the present study, English version PAQ-A was
translated and adapted into Turkish, and the re-
liability and the convergent validity of the PAQ-A



against an electronic pedometer were tested
among Turkish adolescents. Our study results
showed that cross-cultural adaptation was suc-
cessfully completed and the PAQ-A was a valid and
reliable tool for the Turkish population.

In questionnaire validity studies, it is usually recom-
mended to use different questionnaires which are
validated, accepted as a gold standard. However,
to the best of our knowledge, there is no gold-stan-
dard and validated questionnaire in Turkish to as-

Table 3: Cronbach’s Alpha Values When Items Excluded.
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sess PA's level in adolescents. Therefore, the pres-
ent study is valuable, as it provides evidence for the
validity of the PAQ-A.

Movement sensors, such as pedometers and accel-
erometers, are among the most optimal methods
for evaluating PA and validation of PA self-report
instruments (22). Consistent with the literature, in
our study, we used a commercially available pe-
dometer, which has been extensively used in previ-
ous reports and is valid and reliable for measuring

PAQ-A Cronbach’s Alpha Values
Q.1. Spare Time Activity

1.1. Skipping 0.86
1.2. Rowing/Canoeing 0.86
1.3. In-Line Skating 0.865
1.4. Tag 0.86
1.5. Walking for Exercise 0.86
1.6. Bicycling 0.86
1.7. Jogging or Running 0.86
1.8. Gymnastics 0.86
1.9. Swimming 0.86
1.10. Ping Pong 0.86
1.11. Dance 0.86
1.12. Football 0.86
1.13. Badminton 0.86
1.14. Skateboarding 0.86
1.15. Soccer 0.86
1.16. Folk Dances 0.86
1.17. Volleyball 0.86
1.18. Tennis 0.86
1.19. Basketball 0.86
1.20. Ice Skating 0.86
1.21. Cross-Country Skiing 0.86
1.22. Ice Hockey 0.86
Q.2. Activity During Physical Education Classes 0.86
Q.3. Lunch-Time Activity 0.86
Q.4. After-School Activity 0.85
Q.5. Evening Activity 0.85
Q.6. Weekend Activity 0.85
Q.7. Activity Frequency During the Last 7 Days 0.86
Q.8. Activity Frequency During Each Day Last Week

8.1. Activity Frequency for Monday 0.85
8.2. Activity Frequency for Tuesday 0.86
8.3. Activity Frequency for Wednesday 0.85
8.4. Activity Frequency for Thursday 0.85
8.5. Activity Frequency for Friday 0.85
8.6. Activity Frequency for Saturday 0.85
8.7. Activity Frequency for Sunday 0.86
Total Mean PAQ-A 0.86

PAQ-A: Physical Activity Questionnaire for Adolescents, Q: Question.
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Table 4: Correlation Values of Physical Activity Questionnaire for Adolescents with Pedometer.

Total Number of Steps Per Week
PAQ-A Recorded \(I::li?sao;’edometer
r P
Q.1. Spare Time Activity 0.554 <0.001*
Q.2. Activity during Physical Education Classes 0.219 0.009*
Q.3. Lunch-Time Activity 0.301 <0.001*
Q.4. After-School Activity 0.335 <0.001*
Q.5. Evening Activity 0.329 <0.001*
Q.6. Weekend Activity 0.349 <0.001*
Q.7. Activity Frequency During the Last 7 Days 0.265 0.001*
Q.8. Activity Frequency During Each Day Last Week 0.539 <0.001*
Total Mean PAQ-A 0.527 <0.001*

*Spearman correlation analysis, correlation is significant at the p<0.01 level (2-tailed). PAQ-A: Physical Activity Questionnaire for Adolescents, Q: Question.

step count, walking distance, and walking behavior
(6).

In the present study, the validity correlation coeffi-
cient between the PAQ-A with the pedometer mea-
surement was moderate (r=0.52). However, there
is no consensus on how high correlations demon-
strate adequate validity. Higher correlations are to
be expected when the comparative constructs are
more similar (20). In addition, this correlation co-
efficient is considerably higher than the previously
reported link between the PAQ-A and accelerome-
ter in Spanish adolescents (r=0.39) (23) and also
a correlation with the accelerometer reported in a
Chinese population (r=0.33) of children aged from
8 to 13 years (24). Likewise, previously reported
correlations between the PAQ-C and PAQ-A with
the Caltrac™ (Muscle Dynamics Fitness Network,
Inc. Torrance, CA, USA) activity monitor (r=0.33 and
r=0.39) were much lower than our study. In previ-
ous studies, the convergent validity of the PAQ-A
was found to be 0.51 with peak oxygen uptake (3),
0.73 with activity rating, 0.57 with Leisure Time
Exercise Questionnaire, 0.33 with the Caltrac™
motion sensor, and 0.59 with seven-day PA recall
interview (8). Regaieg et al. (6), similar to our study,
reported that the IPAQ-A assessment among Tu-
nisian adolescents showed an acceptable validity,
yielding a positive and significant correlation be-
tween the IPAQ-A scores and the pedometer step
counts (r=0.66). Considering all studies’ correlation
values, including our study, the Turkish version of
the PAQ-A seems to have an acceptable validity.
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In our study, the Cronbach’s a coefficients showed
excellent internal consistency (a=0.86), which is
higher than the original and other modified ver-
sions of the PAQ-A (3, 23). In their study, Janz et
al. (25) reported that Cronbach’s a of the PAQ-A
ranged from 0.72 to 0.88. The Cronbach’s a co-
efficient for the modified PAQ-A score indicated
acceptable inter-item reliability (a=0.72) (9). Ber-
voets et al. (3) also showed acceptable reliability
of PAQ-A for Dutch adolescents. (a=0.75). These
findings indicate that similar to the other language
versions, the Turkish version of PAQ-A is reliable.

In the literature, there is no specified exact time
interval for test-retest analysis (26). The time in-
terval between the test and retest should be long
enough to prevent the recall of previous answers,
but short enough to ensure that PA patterns have
not changed. The most optimal time interval de-
pends on the construct to be measured and the
questionnaire’s recall period. Indeed, for measuring
PA during the past week, usual week or past year,
a time interval of one day to three months can be
reasonable (20). In the present study, a one-week
time interval of test-retest was selected according
to Reaigeg et al. (6) study.

In the present study, the ICC for individual items
of the PAQ-A ranged from 0.71 to 0.99, which is
strong evidence to support good and excellent re-
liability, and the ICC value was found to be 0.87
for total scores. The reliability of the PAQ-A ranged
from poor (ICC=0.40) among Vietnamese adoles-
cents to good in other studies conducted in oth-



er countries among adolescents of different races
(7,9,25,27). While Aggio et al. (9) reported that the
modified PAQ-A score was stable over time among
British adolescents (ICC=0.78), Martinez -Gomez et
al. (23) found test-retest ICC results of the total
score of the questionnaire to be 0.71. The discrep-
ancy could be attributed to the fact that the age of
the participants in our study was older than those
of Martinez-Gomez et al. Therefore, participants
in this study may be able to remember the activ-
ities they have done in the past seven days better
while answering the PAQ-A. It could be speculated
that the Turkish version of the PAQ-A is reliable
and stable over time, considering the ICC values of
the questionnaire. Among the available validated
self-report measures of PA for youth, PAQ-A is one
of the most promising tools (10). The advantage
of the PAQ-A is that it is an easy-to-use, relative-
ly inexpensive, and a quick-to-administer self-re-
port tool. The PAQ-A provides specific information
about activity levels during different periods of the
day (i.e., physical education, lunch, and after school)
and measures the overall PA level for a whole week

(7).

Nonetheless, there are some limitations to this
study which warrant caution when interpreting the
findings. First, the PAQ-A was designed for adoles-
cents aged between 14 and 20 years. However, the
age range of the participants recruited in the cur-
rent study varied from 14 to 18 years, precluding
the generalizability of the results for adolescents.
Second, some authors have indicated that internal
consistency is not relevant for PA questionnaires,
as the items refer to different aspects of the con-
struct; i.e., duration versus frequency or sports ver-
sus work and these items do not need to be highly
correlated (20). However, we decided to include
these analyses, as they allow comparison of our re-
sults with the results of other studies.

In conclusion, the PAQ-A has high test-retest and
internal consistency coefficient results. Convergent
validity of the PAQ-A shows a moderate level of
correlation with the pedometer measurements.
Based on these findings, we suggest that the Turk-
ish version of the PAQ-A is valid and reliable. As
it is time-saving, easy-to-apply, and easy-to-score,
PAQ-A may be a preferable scale in PA assessment
for adolescents. In this context, we believe that our
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study increases the variety of PA assessment meth-
ods and contributes to a better PA level classifica-
tion. Further studies evaluating the validity and re-
liability of the Turkish version of the questionnaire
in the population at different socio-economic and
socio-cultural levels and examining adolescents’ PA
level are warranted.
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AN INTERVENTION TO ENHANCE OCCUPATIONAL
PERFORMANCE OF CHILDREN WITH OBSTETRICAL
BRACHIAL PLEXUS PALSY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Children with obstetric brachial plexus palsy (OBPP) have problems with activity and
participation, even if they are operated. The study aimed to investigate the intervention's effects
to increase the occupational performance (OP) of children with OBPP.

Methods: Twenty-nine children with OBPP, aged 4-7 years, participated in this study. The
intervention group consisted of six girls and 12 boys, and a control group was composed of eight
girls and three boys. The Canadian Occupational Performance Measure (COPM) determined
children's OP. The Pediatric Evaluation of Disability Inventory (PEDI) was used to evaluate functional
capability. All subjects continued their traditional physiotherapy program of 45 minutes every two
days. The intervention group participated in an intervention program, consisting of the children and
their families' needs, expectations, and therapists' assessment, about OP 40 minutes per day three
days per week for three months.

Results: The PEDI self-care, mobility, social function, and total scores and COPM-performance and
COPM-satisfaction scores significantly increased in the intervention group (p<0.05). PEDI mobility,
social function, and total scores significantly improved in the control group (p<0.05). There was
a significant difference in PEDI self-care (p=0.020) and total scores (p=0.009) between the two
groups. There was no significant difference in COPM-performance and COPM-satisfaction scores
in the control group (p>0.05).

Conclusions: The present study is the first study on OP intervention in children with OBPP. The
present study suggests intervening to enhance OP and via assessing using COPM in the children
with OBPP.
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OBSTETRIK BRAKIYAL PLEKSUS PALSILI
COCUKLARIN AKTiVITE PERFORMANSININ
GELIiSTIRILMESINE YONELIK MUDAHALE

ARASTIRMA MAKALESI

0z

Amag: Obstetrik brakiyal pleksus paralizisi (OBPP) dogum sirasinda meydana gelen, ameliyat
edilse bile cocuklarin aktivite ve katihm sorunlarinin gorildiigii bir sendromdur. Bu calismanin
amaci OBPP olan cocuklarin aktivite performanslarini (AP) arttirmak icin yapilan miidahalenin
etkilerini arastirmakti.

Yontemler: Bu calismaya OBPP tanisi olan, 4-7 yaslari arasinda 29 cocuk katildi. Miidahale grubu
alti kiz ve 12 erkekten, kontrol grubu ise sekiz kiz, ii¢ erkekten olustu. Cocuklarinin AP sorunlar
Kanada Aktivite Performans Olcegi (COPM) ile belirlendi. Cocuklarin fonksiyonel kapasiteleri
ise, Pediatrik Oziirlilik Degerlendirme Envanteri (PEDI) ile degerlendirildi. Miidahale grubundaki
cocuklar, kendileri, ailelerinin belirttigi istek ve beklentileri ile terapistin degerlendirmesine yonelik
hazirlanan AP iceren programa li¢ ay boyunca haftada ii¢ giin, giinde 40 dakika katildi.

Sonuclar: Miidahale grubunda, kendine bakim, mobilite, sosyal fonksiyon ve toplam PEDI puanlari
ile COPM performans ve memnuniyet puanlari anlamli olarak artti (p<0.05). Kontrol grubunda PEDI
mobilite, sosyal fonksiyon ve toplam puanlari anlamli olarak diizeldi (p<0.05). PEDI kendine bakim
(p=0,020) ve toplam (p=0,009) puanlari agisindan iki grup arasinda anlamli fark vardi. Kontrol
grubunda COPM performans ve memnuniyet puanlari agisindan anlamh farkhlik saptanmadi
(p>0.05).

Tartisma: Bu calisma, OBPP'li cocuklarda AP miidahalesi ile ilgili ilk calismadir. Bu calisma,
OBPP'li cocuklarda AP artirilmasina yénelik midahaleyi ve bu miidahalede COPM kullanilarak
degerlendirmeyi 6nermektedir.

Anahtar Kelimeler: Ginliik Yagam Aktiviteleri; Brakial Pleksus Noropatileri; Aktivite Performansi.
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INTRODUCTION

An obstetric brachial plexus lesion is caused by
traction of the brachial nerves during birth (1, 2).
Despite nerve reconstruction, the injury leads to
activity limitations and participation restrict (3).
When these children grow older, some occupations
and limitations will increase (4). These limitations
become more evident at the age of 4-6 years when
children perform an increasing number of occupa-
tions that require the involvement of both arms
and hands as bimanual (3).

Occupational performance is the ability to choose,
organize, and satisfactorily execute meaning-
ful occupations that are culturally defined and
age-appropriate for self-care, enjoying life, and
contributing to the social and economic fabric (5).
Occupational performance is also the result of
the dynamic relationship between the person, the
occupation, and the environment. Participating in
daily life functions is a vital part of human devel-
opment and living experience. Through participa-
tion, children could acquire skills and competencies,
connect with others, and find purpose and meaning
in life (5, 6). Intervention for children should focus
on enabling participation in everyday occupations
meaningful to them or their families, providing ful-
filment, and engaging them in everyday life with
others (7). The intervention’s purpose is to assist
the child in coping as independently as possible
with age-appropriate function. The therapist as-
sesses the child’s use of the arms and hands (8)
and possible injury-related limitations to play, daily
actions and pastimes. Based on the assessment,
the therapist works with the child and the fami-
ly to support their coping ability (5, 6, 9, 10). The
therapist may provide tips for daily activities such
as eating, dressing, and appropriate toy choices.
Simultaneously, focusing on children’s roles, occu-
pations, and optimal participation is essential (11).

Some studies searched daily living activities but
not a detailed analysis of the occupation, partici-
pation, and satisfaction, and how intervention to
enhance them in children with obstetric brachial
plexus palsy (OBPP) (4, 12-14). This study aimed
to investigate the benefits of the intervention to
enhance children’s occupational performance with
OBPP. The study hypothesis based on the interven-
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tion would impact the occupational performance in
the children with OBPP.

METHODS

All data collected and intervention was performed
at Hacettepe University, Faculty of Physical Ther-
apy and Rehabilitation, Ankara, Turkey. Ethical ap-
proval was obtained from Hacettepe University
Ethics Committee (Approval Date: 03.07.2012 and
Approval Number: HEK 12/84-07). Written informed
consent was obtained from participants and their
families, and the study protocol was conducted in
strict accordance with the Declaration of Helsinki.

Participants

The inclusion criteria were agreement from the
children and families to participate in the study,
sign the informed consent form, be under seven
years of age, and diagnose OBPP. Twenty-nine chil-
dren with OBPP took part in the study. Children did
not meet these criteria, and with other disabilities
were excluded from the study.

The present study included 36 participants, 18
were in the intervention group, and 18 were in the
control group. However, four boys did not come to
the last assessment; three boys had been planned a
surgery. Therefore, 11 children in the control group
completed the program, as showed in the study
flow-chart (Figure 1). All children had no other im-
pairments and were native Turkish speakers with
similar socio-cultural conditions.

Instruments

The children and their caregivers completed the
Canadian Occupational Performance Measure
(COPM). Parents also filled the Pediatric Evaluation
of Disability Inventory (PEDI).

The COPM consists of a semi-structured inter-
view. Therapist and client have a dialogue about
daily occupations. It was used to evaluate the oc-
cupation performance of the client/children. The
measure consists of three main parts, including
self-care, productivity and leisure. Each main part
consists of three occupations, which are composed
of three examples issues. The participant scores
the occupations between 1 and 10, and then, she/
he determines five activities that are most import-
ant for him between these issues. “1” is defined, as



the “lowest score” and “10” is the “highest score.”
Adding the satisfaction/performance scores, then
dividing by the number of issues, generates a to-
tal satisfaction/performance score. These scores
range from 1 to 10 (15). The Turkish version of
COMP was used, and the permission to use the
questionnaire was previously obtained. It has valid-
ity and reliability (16-18).

The PEDI is an instrument for evaluating function
in children between the ages of 6 months and 7.5
years with disabilities. The PEDI measures both
functional performance and capability in three
domains: self-care (73 items), mobility (59 items),
and social functions (65 items). The PEDI is a useful
tool for determining a child’s ability to perform self-
care occupations concerning their developmental
age group (19). The Turkish version of PEDI was
used, and the permission to use the questionnaire
was previously obtained. Its construct validity and
reliability have been established in several popula-
tions of children with physical disabilities (20-22).

The COPM and PEDI were administered before
and after the intervention. The process of recruit-
ing participants occurred three times over three
months in all groups.

Intervention

The intervention was built around the children and
their families’ needs and expectations, with par-
ticular attention paid to the children’s social roles
like a child, student in line with evaluations and
interviews (6, 7, 13, 23- 26). The session was ap-
proximately 40 minutes in length. The intervention
program occurred three times a week over three
months. Yearly developmental milestones were
considered while the intervention was applied to
the children’s occupations. Daily occupations were
coached with verbal, gestural, or physical cues, or
with a combination, and were given based on how
easily the children performed their occupations.
Leisure occupations were undertaken in the ex-
ercise room. The intervention was aimed toward
practice and repetition, which are essential in the
development of habits. All occupations were trained
as the play to make the intervention more child-ap-
propriate. If the children wanted to play basketball
and need to improve in self-care occupations, they
would get the opportunity to do both during the
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sessions (7, 26). Therapy intervention room was in-
cluded all material like a bed, toilet, kitchen, mirror,
and toys.

For instance; one girl, age 6, wanted to be able to
play volleyball. The family wanted her to be inde-
pendent dressing, and the therapist could identi-
fy the same need. During sessions, she took off
baby doll clothes, hung the clothes on a rope with
a clothespin. After that, she changed her clothes
(occupations for taking clothes off) to play volley-
ball. She played volleyball with a therapist during
the same rope (used the rope she hung clothes as
a volleyball net).

Another girl, age 7, wanted to attach a buckle in
her hair. The family wanted her to be carrying
her school bag and washing her hands by herself.
Therapist determined to her hardly combining to
hair. The session also included all occupations like
play activities. The play was started on she woke
up the bed, washed her hands and face by herself,
made a breakfast, combined her hair and attached
hair buckles, and then took her bag for went to
school. When she needed assistance, the therapist
coached with verbal, gestural, or physical cues, or
with a combination.

Both intervention and the control group continued
their traditional physiotherapy program for 45 min-
utes every two days. This program was based on
principles of exercise treatment. Routine standard
physiotherapy treatment for each child’s program
was written. The control group did not receive any
intervention except for routine physiotherapy. At
the end of the study, the control group was tak-
en occupational performance intervention for their
needs and expectations as the intervention group.

Statistical Analysis

All statistical analyses were performed with Statis-
tical Package for the Social Sciences software, ver-
sion 10.0 (SPSS Inc., Chicago, lllinois, USA). Calcu-
lations for the scores obtained from the tests were
calculated as mean-standard deviation. The differ-
ences pretest and posttest scores were compared
with the Wilcoxon signed-rank test to examine
whether a change occurred after the intervention.
Descriptive level of significance was set at p<0.05.
According to the results of this study in the power
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Participants eligible to participate based on inclusion

criteria
(n=36)

Randomized participants

(n=36)

Intervention Group
(n=18)

Control Group
(n=18)

Did not attend last evaluation (n=4)
Decided to have surgery (n=3)

Figure 1. Study flow chart.

analysis performed by calculating the COPM sat-
isfaction results, a power calculation was found to
be 0.94 according to the p=0.05 significance level.

RESULTS

All children had upper brachial plexus injuries. The
intervention group consisted of 12 (66.7%) boys
and 6 (33.3%) girls with a mean age of 4.69+1.84
years. Eleven children, eight girls, and three boys
with OBPP with a mean age of 5.53+0.99 years
included in the control group. There was no differ-
ence in age but found a significant difference was
found in gender distribution between the groups

(p=0.220 and p=0.039, respectively, Table 1).

The mean scores of evaluated parameters before
and after intervention are shown in Table 2. The
PEDI self-care, mobility, social function, and total
scores significantly increased in the intervention
group (p<0.05, Table 2). PEDI mobility, social func-
tion, and total scores significantly improved in the
control group (p<0.05, Table 2). There was a signif-
icant difference in PEDI self-care (p=0.020) and to-
tal scores (p=0.009) between the two groups (Table
2). PEDI mobility and social function scores were
similar between the groups (p>0.05, p=0.110, and
p=0.120, respectively) (Table 2).

Table 1: Characteristics of the Intervention and the Control Groups.

L. Intervention Group (n=18) c°“t”3' Group
Characteristics (n=11) p
Mean+SD Mean+SD
Age (years) 4.69+1.84 5.53+0.99 0.220
Gender (F/M) 6/12 8/3 0.039*
Height (cm) 107.55+7.30 114.09+7.00 0.028*
Weight (kg) 15.94+2.38 17.90+3.11 0.092

*p<0.05. OBBP: Obstetric brachial plexus palsy.
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Table 2: Comparison of the Pediatric Evaluation of Disability Inventory and Canadian Occupational Performance Measure

Scores between the Intervention and Control Groups.

Intervention Group Control Group
(n=18) (n=11)
Tests
Before After ‘ Before After 4 P
MeanzSD Mean+SD P Mean+SD Mean+SD P

Self-Care 46.83+18.45 51.77+£18.51 <0.001* | 64.27+5.86 64.72+5.46 0.100 | 0.020*
o | Mobility 43.72+13.56 45.83+12.89 0.049* 53.90+5.62 55.54+4.96 0.007* | 0.110
w
& |Social Function 49.27+14.44 | 51.11£13.92 | 0.002* 60.27+5.29 61.45+5.29 0.006* | 0.120

Total (0-197) 140.16+43.09 | 148.50+40.41 |<0.001**| 178.45+13.50 | 181.72+12.74 | 0.005* | 0.009*

f;_:fg)r mance 3.90+1.21 691:1.00 | 0007* | 540+255 | 5674251 | 0.190 |<0.001*
=
o
8 Satisfaction

(0-10) 2.91+1.35 6.88+0.90 |<0.001**| 3.74+2.61 3.50+2.55 0.250 | <0.007*

*p<0.05. **p<0.001. *p for the intervention group within-group comparison (Wilcoxon Signed-Rank Test). ®p for the control group within-group comparison
(Wilcoxon Signed-Rank Test). PEDI: Pediatric Evaluation of Disability Inventory, COPM: Canadian Occupational Performance Measure.

During a semi-structured interview for COPM, the
parents stated that self-care occupations were the
most challenging occupations in COPM. Howev-
er, the children with OBPP stated that they hardly
completed their productivity and leisure occupa-
tions. Those activities included putting an arm into
a jacket or cardigan, zipping, buttoning, putting
on or taking off clothes, combing their hair, and
washing their hands or face as self-care occupa-
tions; playing basketball or volleyball as leisure; and
playing games as productivity occupations. In the
intervention group, both COPM-performance and
COPM-satisfaction scores increased significantly
after the treatment (p=0.007 and p<0.001, respec-
tively, Table 2). There was no significant difference
in COPM-performance and COPM-satisfaction
scores in the control group (p>0.05, Table 2). The
difference in COPM-performance and COPM-satis-
faction scores were significantly different between
the two groups (p<0.001, Table 2).

DISCUSSION

The intervention based on activity performance
has positive effects on COPM performance and
satisfaction in children with OBPP. There was no
intergroup difference in the PEDI inventory, except
for self-care and total scores, since the study took
place in a process in which children continued their
normal motor development. Up to know this is the

first study to perform an activity performance in-
tervention and evaluating it with COPM. We recom-
mend both the use of COPM and the intervention
in these children.

Occupation performances of individuals represent
their participation in the life, and the COPM is an
essential method for evaluating the efficacy of in-
terventions. As such, the occupation performances
and satisfaction rates of children with OBPP were
investigated. Because of their young ages, their
parents were asked about their difficulties in oc-
cupations and participation (23). Some authors (4,
12, 13) found that parents, had children with OBPP,
described their children as facing difficulties in dai-
ly living activities such as zipping up a jacket, but-
toning clothing, and putting an arm into a sleeve.
In the present study, parents emphasized that self-
care occupations especially challenged their chil-
dren. This study’s results were thus parallel to the
conclusions of previous research (4,12,13). These
occupations require that both shoulder movements
and bimanual hands. These are also affected in the
OBPP children. Children have compensated occu-
pations, which is needed affected sides for doing
non-affected upper extremities. However, bimanu-
al occupations require both hands work together.
Sundholm et al. searched daily living activities in
the five-year-old patients with OBPP (4). Strém-
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beck et al. (12) investigated these activities ages
7-20 with OBPP, and Spaargaren et al. (13) inves-
tigated these activities in the ages 7-8 with OBPP.
In the current study, differently from other studies
(4, 12, 13), detail analysis of occupations, partic-
ipation and satisfaction were performed in OBBP
children with <7 years old. In addition, the present
study examined that intervening to enhance the oc-
cupational performance in children with OBPP as
the earliest stage.

The intervention consisted of purposeful occu-
pations for the children and caregivers, focusing
on keeping the occupations playful for the chil-
dren, who were always active participants in the
intervention. These factors are assumed to be
the source of the improvement illustrated by the
children’s COPM scores. Wressle et al. stated that
COPM was facilitating intervention (24). This inter-
vention study demonstrated that the COPM could
measure change over time and be recommended
for this target group of children and their parents.

The PEDI was used earlier for children with OBPP
(14). Ho et al. used the PEDI in their study and found
that self-care occupations were more challenging
than other occupations in children with OBPP (14).
The results of the present study also support their
results. Furthermore, they stated that mobility and
the social functioning domain were not impaired in
children with OBPP (12). Therefore, those domains
were not used in their study. In contrast, in the
present study, the PEDI mobility and social func-
tion sections were used. There were no data found
in the literature about how these domains are af-
fected in children with OBPP. However, the present
study results showed that both mobility and so-
cial domain scores were increased in both groups.
The increase was considered to be a result of the
children’s increased motor skills during the study.
These improvements, in turn, likewise improved the
social life of the children. In addition, children were
regular attending intervention sessions and physi-
cal therapy program. Regular attendance allowed
them to be in an environment different from their
home environments, leading to increased socializa-
tion levels.

Differences of COPM domains and PEDI, self-care
and total scores, were significant only in the inter-
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vention group. Therefore, we thought that occu-
pational performance intervention was a positive
effect on children’s performance and satisfaction.

The present study suggested the intervention and
COPM as useful for children with OBPP to reha-
bilitation therapists. Simultaneously, the present
study was stated that when measured occupations
by COPM, observed that young children had hardly
or not to express their occupations. Some of the
studies, which used COPM, stated the same issues
for the children with disabilities (10, 25, 26). There-
fore, this study recommends the parent proxy re-
ported use of COPM in children with OBPP under
six years old, when children with OBPP ages were
six years or up, easily expressed and rated their oc-
cupations by using COPM. The present study has
offered that both physical therapists/occupational
therapists preferred to used COPM both family and
children with OBPP, taken into children’ age.

The present study has some limitations that should
be considered. The relatively low number of par-
ticipants prevents generalizability of the findings.
The seven boys were excluded in the control group
as mentioned and showed on the study flow chart.
Therefore, there was a difference in gender distri-
bution between the intervention and the control
groups. Since the COPM is based on the individ-
ual decisions, effects of gender difference could
be neglected. Since the present study is the first
study about intervention and COPM application in
children with OBPP, is, nevertheless, quite valuable.
In addition, the numbers of girls and boys of the
children in the groups were different in the present
study. However, it was compared before and after
intervention in line with the satisfaction, perfor-
mance and individuals needs of children. The limit-
ed number of such studies for the pediatrics group
also brings further study (10, 27). Further study is
a need for an intervention to enhance children’s oc-
cupational performance with OBPP based on age
and gender.

In conclusion, based on this study’s results, the use
of COPM may generate an improvement in func-
tion and occupational performance in children with
OBPP, ages under seven. To maximize the useful-
ness of the COPM and intervention for children
with OBPP, both physiotherapists and occupational



therapists should educate caregivers about the ra-
tionale underlying therapy.
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EFFECTS OF SUBSCAPULARIS MUSCLE SOFT TISSUE
MOBILIZATION ON PAIN AND FUNCTIONALITY IN
SHOULDER DYSFUNCTION

ORIGINAL ARTICLE

ABSTRACT

Purpose: Tightness of the subscapularis muscle causes glenohumeral external rotation limitation
and difficulties in over-head activities. This study aimed to determine the effects of soft tissue
mobilization applied to the subscapularis muscle on pain and functionality in shoulder dysfunctions.

Methods: The 48 patients with shoulder pain and limitation were included in the study. They were
randomly divided into conventional physiotherapy program (CPP) group (n=25) and soft tissue
mobilization (STM) group (n=23). The first group received CPP and the second group received
STM. All patients had treatment at a physiotherapy clinic for 15 sessions. The pain was evaluated
using Visual Analogue Scale (VAS), shoulder joint movements were measured using a goniometer
and overhead reach test, and functionality was evaluated using the Shoulder Pain and Disability
Index (SPADI). The patients were assessed before, immediately after, and three weeks after the
treatment.

Results: Statistically significant improvements were found in VAS, shoulder flexion and external
rotation range of motion, and overhead reach test in both groups immediately after treatment and
at the end of the 3 week (p<0.05). When groups were compared after three weeks, statistically
significant improvements were found in VAS, external rotation range of motion, and overhead
reach test in the STM group (p<0.05). There was a statistically significant improvement in SPADI
in both groups after the treatment (p<0.05). There was no significant difference in SPADI score
between the groups (p>0.05).

Conclusion: The STM was more effective on pain, range of motion, and functionality than CPP.
STM of subscapularis muscle might be an alternative treatment of the shoulder dysfunction.

Key Words: Manual Therapy; Pain; Shoulder; Subscapularis.

OMUZ DiSFONKSIYONUNDA SUBSKAPULARIS KASI
YUMUSAK DOKU MOBILIZASYONUNUN AGRI VE
FONKSIYONELLIK UZERINE ETKILERi

ARASTIRMA MAKALESI

0z
Amag: Subskapularis kasinin gerginligi omuz eksternal rotasyonunu kisitlar ve bas iizeri aktivitelerin

yapiimasinda giiclige yol acar. Bu calismanin amaci, omuz disfonksiyonlarinda subskapularis
kasinin yumusak doku mobilizasyonunun agr ve fonksiyonellik iizerine etkilerini arastirmakti.

Yontem: Omuz agrisi ve kisitliligi olan 48 hasta calismaya dahil edildi. Hastalar randomize olarak
geleneksel fizyoterapi programi (GFP) grubuna (n=25) ve yumusak doku mobilizasyonu (YDM) grubu
(n=23) ayrildilar. ilk gruba GFP, ikinci gruba YDM uyguland:. Tiim hastalar bir fizyoterapi kliniginde
15 seans tedavi aldilar. Agri, Visual Analog Skalasi (VAS), omuz eklem hareketleri gonyometre ve
bas tistii uzanma testi ve fonksiyonellik Omuz Agrisi ve Yeti Yitimi indeksi (SPADI) ile degerlendirildi.
Hastalar tedaviden énce, tedaviden hemen sonra ve tedaviden li¢c hafta sonra degerlendirildi.

Sonuclar: Tedaviden hemen sonra ve iiciinci hafta sonunda yapilan degerlendirmelerde,
GFF ve YDM grubunda VAS, omuz fleksiyon ve eksternal rotasyon eklem hareket acikliginda ve
bas Ustii uzanma seviyelerinde istatistiksel olarak anlamli iyilesme bulundu (p<0,05). Gruplar
karsilastirildiginda ise, VAS, eksternal rotasyon eklem hareket acikligi ve bas iistii uzanma seviyesi
YDM grubunda istatistiksel olarak anlamli iyilesme bulundu (p<0,05). Her iki grupta SPADI skorunda
tedavi sonrasi istatistiksel olarak anlamli iyilesme bulundu (p<0,05). Gruplar arasi karsilastirmada
ise SPADI skoru agisindan anlamli fark gériilmedi (p>0,05).

Tartisma: Yumusak doku mobilizasyonunun agri, hareket acikligi ve fonksiyonellik tzerinde
geleneksel omuz rehabilitasyonuna gére daha etkili oldugu bulundu. Subskapularis yumusak doku
mobilizasyonu, omuz fonksiyon bozuklugunun tedavisinde bir alternatif olabilir.

Anahtar Kelimeler: Manuel Terapi; Agri; Omuz; Subskapularis.
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INTRODUCTION

Shoulder pain is the third most common musculo-
skeletal condition, with substantial social-econom-
ic costs, resulting from a significant effect on the
patient’s ability to work and perform activities of
daily living (1). Several therapeutic interventions
have been used, including pharmacological ther-
apies, physiotherapy modalities, acupuncture, su-
prascapular nerve blocks, joint distension, manip-
ulation under anesthesia, and capsular release in
later stages (2). In the physiotherapy of patients
with shoulder impairments, recuperating enough
glenohumeral external rotation is necessary to re-
pair the skill (3). Some researchers spied out that in
most cases glenohumeral external rotation is more
restricted when compared with all the other shoul-
der movements especially in conditions that short-
en the capsule such as arthritic or frozen shoulder
cases (4,5). However, even the acute conditions af-
fecting only the synovium, e.g. ligamentous injury,
cause a capsular limitation of motion because of
the muscular spasm protecting the capsule (6).

The glenohumeral capsule and the shoulder inter-
nal restrict the glenohumeral external rotation (3).
Cadaver works and consequences of subscapular
operation results showed that reduction of sub-
scapularis muscle elasticity is liable for glenohu-
meral external rotation restrictions in the subor-
dinate sequences of shoulder abduction. Capsular
restriction becomes more than 900 of the shoulder
abduction (4).

Physiotherapy in shoulder pain and dysfunction
aims to provide stability and a pain-free range of
motion in the shoulder. Many physiotherapy meth-
ods are used to increase range of motion and de-
crease the pain as early as possible, such as con-
ventional physiotherapy, manual therapy, exercises,
soft tissue mobilization, and scapular mobilization
in treating shoulder pain and dysfunction (3). All
these techniques minimize the inflammation, ede-
ma, and pain by improving the blood circulation
and releasing the adhesions. They also help to re-
duce voluntary and reflex joint stiffness of the pa-
tients (7). Soft tissue injuries may keep outcome
improperly in a scar genesis with randomly direct-
ed collagen fibers, which may bullet to upward infir-
mity, chronicity, and pain. Soft tissue mobilization
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supports changes in the myofascial, allowing for
elongation of shortened the structures (8).

To date, no studies have investigated the initial and
3-week effects of soft tissue mobilization compare
to conventional physiotherapy in a patient with
shoulder pain and dysfunction. Thus, this study
aimed to determine the effects of soft tissue mobi-
lization applied to the subscapularis muscle on pain
and functionality in shoulder dysfunction.

METHODS
Participants

This study was administered between June 2018
and December 2018 at Baskent University Hospital
Physical Medicine and Rehabilitation Outpatient
Clinic. The study was carried out with the Declara-
tion of Helsinki of 2013, and the study protocol was
assigned by the Human Research Ethics Committee
of Baskent University (Approval Date: 09.07.2018
and Approval Number: 62310886-600). All patients
gave a written informed consent form.

The 48 patients with shoulder pain and restriction
were included in the study. The patients’ inclusion
criteria were aged between 30 and 75 years, had
pain for last six months or longer, had 30% limita-
tion in flexion and external rotation passive range
of motion compared with the other extremity, had
not active sports life. Patients were excluded if
they undergone shoulder surgery, received injection
treatment, medication for pain, and had psychiatric
treatment.

Patients were randomly divided into two groups:
conventional physiotherapy program (CPP) group
(n=25, mean age: 55,40+13,20, Female gender:
52%) and soft tissue mobilization (STM) group
(n=23, mean age: 48.70+12.50, Female gender:
73.9%) The closed envelope method was used for
randomization. There were blue and red cards in
the envelopes. Those who received the blue card
were transferred to the STM group and received
the red card to the CPP group. A physiotherapist
treated the CPP group, and another physiothera-
pist treated the STM group. In addition to these
applications, all patients were given a home exer-
cise program (pectoral stretching, wand exercises,
and theraband exercises for the infraspinatus and
supraspinatus for strengthening). All patients were
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evaluated before and after the treatment, and after
three weeks by the same blinded physiotherapist.

Assessment

The patients’ characteristics, including age, gender,
body weight, height, body mass index (BMI), were
recorded on the socio-demographic data form. The
pain intensity, range of motion, and functionality
were evaluated. The pain intensity was assessed
using a Visual Analogue Scale (VAS). Glenohumeral
flexion and external rotation range of motion were
measured with a goniometer and overhead reach
test. The Shoulder Pain and Disability Index (SPADI)
was used for pain and functionality.

Visual Analogue Scale (VAS): Pain intensity was
evaluated using the VAS. The patients were asked
to show their pain intensity between 0- to 10-cm
VAS, with 0 as no pain and 10 as the worst imag-
inable pain (9).

Goniometric measurement: A plastic, 41 c¢cm uni-
versal goniometer (Baseline®, New York, USA),
was used the measure the active pain-free range
of motion of shoulder flexion and external rota-
tion. Glenohumeral flexion and external rotation
were measured with the patients lying in a supine
position on a treatment table with a pillow under
their knees. When measuring the flexion angle, the
goniometer’s pivot point was placed in center of
the glenoid fossa. The goniometer’s fixed arm is
parallel to the trunk’s lateral, and the movable arm
follows the humerus. When measuring the external
rotation angle, the goniometer’s pivot point was
placed in the ulna’s styloid process. The goniom-
eter’s fixed arm was parallel to the trunk’s lateral,
and the movable arm follows the ulna (10).

Overhead Reach Test: It was measured with the
patients in a standing position facing a wall, with
the tips of their fingers collated with a pre-marked
line on the floor 30.50 cm from the wall. Patients
moved their fingers for all they could reach. Over-
head reach was measured as the distance in cm
from the floor to the middle finger’s tip using a
tape measure (4).

Shoulder Pain and Disability Index (SPADI): The
SPADI is a valid and reliable questionnaire evalu-
ating shoulder pain and disability. The Turkish reli-
ability and validity were studied in 2008 by Bumin
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et al. (11). The SPADI is a questionnaire answered
by the patient and consists of two parts. In the first
part, there are five questions regarding the severity
of pain. In the second part, eight questions eval-
uate the functional activity level during daily life
activities, especially in the upper extremity. While
answering the questions, markings are made on a
10-centimeter VAS, and it takes about 5-10 min-
utes to complete this questionnaire. In scoring, the
scores of each section are averaged (Total pain
score (%) = Score A / 50x100; Total disability score
(%) = Score D / 80x100; Total SPADI score (%) =
(Score A + D) / 130x100). While this questionnaire’s
minimally measurable change is 13 points, the min-
imal clinical significance value is 18 points / 100
(12). The patients were evaluated before treatment
and three weeks after treatment with SPADI. Turk-
ish version of the scale was used in the study.

Interventions

All patients had physiotherapy five times in a week,
25 minutes in each session, and a total of 15 ses-
sions. The CPP group (n=23) was applied hot pack
for 20 minutes, conventional transcutaneous elec-
trical nerve stimulation (TENS) (Enraf-Nonius B
Delftechpark 39, 2600 AV, Delft, The Netherlands)
was also applied for 20 minutes at 60-100 Hz and
a 60-pulse duration with the intensity of patients’
comfort feeling, and continuous therapeutic ultra-
sound (Enraf-Nonius-B Delftechpark 39; 1-MHz; 1.5
watts/cm2) for 5 minutes for totally 15 sessions.

The STM group (n=25) was applied soft tissue mo-
bilization for 15 sessions. The patients were po-
sitioned with the humerus abducted to 45°. With
the elbow flexed to 90°, the humerus was external-
ly rotated to a mid-range position, typically about
20° to 25° of external rotation. The subscapularis
was palpated in the axilla to identify areas of my-
ofascial mobility limitations, taut bands, or trigger
points. Determined restrictions were treated with
STM utilizing a combination of sustained manual
pressure, and slow deep strokes to the subscapu-
laris myofascia for 7 minutes and a total of three
repetitions.

In addition to these treatments, pectoral stretch-
ing, wand exercises, and theraband exercises for
the infraspinatus and supraspinatus for strength-
ening were given to both groups as a home exer-



cise for both groups (10 repetitions, three times a
day, five days in a week).

Statistical Analysis

The data were analyzed using the Statistical Pack-
age for the Social Sciences SPSS version 17 for
Windows (IBM Corp., Armonk, NY, USA). Descrip-
tive statistics were used to analyze the patients’
characteristics. Normal distribution of the data
was checked using the Shapiro-Wilk test. As the
outcome measures were normally distributed,
parametric tests were used. Demographic compar-
isons of the two groups were conducted using Chi-
square analysis for categorical variables. Pairwise
comparisons were used to examine the difference
between the baseline and follow-up periods by in-
dependent t-test. Analysis of variance (ANOVA) was
used to compare variation between groups (before,
after, and three weeks of follow-up treatment). Ef-
fect sizes (ES) were determined by calculating the
differences in the means of the baseline and the
follow-up data divided by the Standard deviation at
the baseline; ES of 0.20, 0.50, and 0.80 were con-
sidered low, moderate, and large, respectively (13).
The level of significance was set at p<0.05.

G* Power package software program (G* Power,
Version 3.0.10, Franz Faul, Universitdt Kiel, Germa-
ny) was used to determine the study’s sample size.
The sample size was calculated as 16 per group

Table 1: Characteristics of the Patients.
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with the data obtained from Godges et al. (2003)
(4) study (95% power, d=1,229 effect size, a=0.05
type | error). However, an increased number of pa-
tients was included in each group, in the case of
dropout. The actual power of this study was calcu-
lated as 95%.

RESULTS

The characteristic data of the patients are present-
ed in Table 1. No significant differences were found
between gender, body weight, BMI, and diseases
related variables (p>0.05). There were significant
differences in age and height (p<0.05). The patients
in the CPP group were older and had higher BMI,
but age and BMI covariates were not affected VAS
and range of motion results, there was no statis-
tically significant difference between groups in re-
peated measures define factors analysis (p>0.05).

The VAS, flexion and external rotation range of mo-
tion, overhead reach test, and SPADI disability pa-
rameters were similar between the groups before
the study (Table 2 and Table 3). At the end of the
treatment, statistically significant differences were
observed only in the VAS scores in the intergroup
evaluation (p<0,05). At the end of three weeks,
statistically significant differences were observed
in flexion and external rotation range of motion in
favor of the CPP group compared to the groups
(p<0,05). When the intergroup evaluations were

CPP group STM group
Demographic Variables (n=23) (n=25) p
Mean+SD Mean+SD
Age (years) 55.40+13.20 48.70+8.72 0.040*
Body Weight (kg) 77.20+£14.83 74.40+12.50 0.470¢
Height (cm) 161.90+8.90 169.70+8.60 0.002*¢
BMI (kg/m?) 29.50+5.45 25.70+3.15 0.005*
n (%) n (%)
Female Gender 17 (73.9%) 13 (52%) 0.110°
Disease-Related Variables
Impingement 10 (43.5%) 8 (32%)
Adhesive Capsulitis 3 (13.0%) 8 (32%)
Rotator Cuff Syndrome 6 (26.1%) 9 (36%) 0.130t
Shoulder Periarthritis 2 (8.7%) -
Supraspinatus Rupture 2 (8.7%) -

*p<0.05. *Student t-test for between-group comparison, ®Mann Whitney U test for between-group comparison, fChi-Square test for between-group comparison,

CPP: Conventional Physiotherapy Program; STM: Soft Tissue Mobilization, BMI: Body Mass Index.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(2)



Effects of Subscapularis Muscle Soft Tissue Mobilization on Pain and Functionality in Shoulder Dysfunction

Table 2: Results of Visual Analogue Scale, Flexion Range of Motion, External Rotation Range of Motion, and Over Head

Reach Test Scores.

Baseline (a) End of treatment 3-weeks Follow Effect
Assessment Group (b) up () p° Size
Mean+SD Mean+SD Mean+SD

cPP 7.39+1.37 6.91+1.41 2.04+2.00° 0.001* 0.920
VAS ST™M 6.68+1.18 4.84+1.10 1.40+1.15° 0.001* 0.980

p 0.081 <0.001* 0.397

cPP 153.04+23.14 155.22+20.69 173.04+17.30° 0.001* 0.800
Flexion ROM ST™M 147.40+18.09 155+13.99 172.60+5.97° 0.001* 0.760

p 0.092 0.412 0.013*

cPP 61.96+6.69 63.17+6.28 86.74+6.50° 0.001* 0.890
E’g&""a' Rotation gy 57.40:9.47 63.6:7.00 80.20+5.09° 0.001* 0.940

p 0.083 0.966 <0.001*

cPP 182.43+12.99 182.39+13.26 191.57+13.64 0.001* 0.860
(T);’si’head Reach gry 182.2010.24 185.92+9.71 192.40+10.66° 0.001* 0.970

p 0.951 0.347 0.951

*p<0.05. Two-way Analysis of Variance (ANOVA), ®Mann Whitney-U Test. ®p<0.05 for Wilcoxon Signed-Rank Test between a and b, between a and ¢, and
between b and c. CPP: Conventional Physiotherapy Program, STM: Soft Tissue Mobilization, VAS: Visual Analogue Scale, ROM: Range of motion.

compared before treatment, immediately after the
treatment, and after three weeks, both the CPP
and STM groups showed statistical improvement
in VAS, flexion range of motion, external rotation
range of motion, overhead reach test (p<0.05) (Ta-
ble 2). When we compared the groups, there were
statistically significant differences in all variables
(p<0.05). Effect sizes were large in VAS, external
rotation range of motion, overhead reach test pa-
rameters for the STM group. However, the flexion
range of motion results was smaller in the STM
group than the CPP group (Table 2).

There was a significant difference in SPADI pain
scores between the two groups before and after

Table 3: Shoulder Pain and Disability Index Scores.

treatment (p<0.05). There was no significant dif-
ference in SPADI disability scores between groups
before and after treatment (p>0.05). Total SPADI
scores showed significant differences between
groups before and after treatment (p <0.05) (Table
3).

DISCUSSION

The study aimed to determine STM or CPP’s effects
on pain intensity, range of motion, and functional-
ity in patients with shoulder disabilities. As a result
of this study, improvements were observed in pain,
shoulder flexion, and external rotation range of mo-
tion, and overhead reach in both groups. When the

SPADI Meanssp “Meanssp. a
Baseline 68.43+15.20 54.08+13.15 0.001*
Pain 3-weeks Follow-up 44.87+13.92 33.60+12.31 0.007*
p' <0.001* <0.001*
Baseline 53.69+18.71 52.36+13.85 0.756
Disability |3-weeks Follow-up 35.73+17.23 39.68+13.85 0.634
p' <0.001* <0.001*
Baseline 59.39+16.69 86.56+18.15 <0.001*
Total 3-weeks Follow up 39.28+15.12 58.94+18.09 0.001*
p' <0.001* <0.001*

*p<0.05, p': Wilcoxon test, p% Mann Whitney-U Test, SPADI: Shoulder Pain and Disability Index, CPP: Conventional Physiotherapy Program, STM: Soft Tissue

Mobilization.
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groups’ effects were compared after three weeks;
pain, external rotation range of motion, and over-
head reaching were more significant in the STM
group than in the CPP group. Although improve-
ment was observed in both treatments in shoulder
disability, more improvement was observed in the
STM group than the CPP group.

The results showed that the STM procedure im-
proved overhead reach test results approximately
3.72 cm immediately after the treatment. Almost
similar results were found in both treatments three
weeks later. In a similar study, after a single ses-
sion (STM and Proprioceptive neuromuscular facil-
itation group), an average increase of 9.60 cm was
achieved overhead reach test distance by Godges
et al. (4). These results showed that STM might be
a useful treatment option when conventional end
range stretching may cause inconvenience, muscle
protection, or are contraindicated.

In this study, it was found that the STM and CPP
are effective in treating pain, range of motion, and
functionality in shoulder disabilities. However, STM
was found more effective on pain and external ro-
tation. Besides, CPP applications were found that
more beneficial than STM on flexion range of mo-
tion. Additionally, the effect sizes of our applica-
tions were large.

The literature supports therapeutic exercise to
strengthen the rotator cuff and scapular muscles,
and stretch the soft tissues in the anterior and
posterior shoulder. The STM is the administration
of definite and advanced manual forces to support
the replace in the myofascia, allowing for length-
ening of shortened the structures (14). In our study,
effect sizes were large for the STM group in VAS,
external rotation range of motion, and overhead
reach test parameters. This study’s results were
consistent with Godges et al. and Al Dajah (4,5) re-
sults. Al Dajah investigated the immediate effect of
STM with PNF. They found that pain, glenohumeral
external rotation and overhead reach results were
improved with STM and PNF (5). The main reason
for the improvement in the range of motion and
overhead reach activity was that the STM reduces
the tightness and supports changes in myofascia,
which allows the shortened structures to prolong
(4,5). Coviello et al. demonstrated improvements in
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active pain-free flexion ROM in each of the three
treatment sessions after the STM. They also found
a reduction in pain and improvement in DASH
score. The authors reported that STM might be an
immediate beneficial effect on pain-free shoulder
flexion and improve function (13).

In our study, the CPP leads to more effective im-
provements in the flexion range of motion. Addi-
tionally, it led to improvements in motion and VAS
flexion range, external rotation range of motion,
and overhead reach activity. Analan et al. report-
ed that physiotherapy interventions (Therapeutic
ultrasound, TENS, hot pack, Codman exercises and
stretching exercises) effectively treat the pain, im-
prove the clinical status, and muscle strength of the
shoulder in patients with rotator cuff disease (15).

The decreased ROM causes activity limitation. Due
to pain, an individual’s adaptation to physical ac-
tivities might be restricted (16). It is known that
limitation of movement, shoulder pain, and de-
creased functionality affect the individual nega-
tively. Decreasing or eliminating the upper extrem-
ity participation during activities due to shoulder
pain leads to functional losses (17). Akyol et al.
examined the relationship between shoulder mus-
cle strength, pain, handgrip strength, disability,
quality of life, and emotional state in patients with
upper motor neuron syndrome. They measured the
shoulder strength and handgrip strength of the pa-
tients’ affected and intact sides, and the reduction
in shoulder muscle strength was reported to affect
the strength and emotional state adversely (18).
In our study, although the SPADI total scores were
higher in the STM group before treatment than in
the CPP group, more improvement was observed in
the STM group than in the CPP group after treat-
ment. Significant increases in flexion and external
rotation range of motion in the STM group were
also observed in the STM group after three weeks
compared to the CPP group. The STM applied to
the subscapularis muscle increased the range of
motion and decreased fuctional losses.

There were some limitations in our study. The first
limitation was that our patients’ diagnoses were
different. Therefore, the result of this study could
not be generalized for a particular problem how-
ever, it points out the importance of symptomatic
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treatment interventions. Further research is need-
ed to examine the patients with the specific par-
ticular diagnosis. Furthermore, patients of the CPP
group were older and taller, and so with higher BMI
than the STM group.

The STM and CPP were effective in treating pain,
range of motion, and functionality in patients with
shoulder disabilities. Furthermore, patients treat-
ed with STM and CPP developed their capability to
achieve overhead. However, the STM application
was found to be more effective in glenohumeral
externel rotation and reducing pain.
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AN INVESTIGATION OF ACADEMICIANS AND
STUDENTS' PERCEPTION AND ATTITUDES FOR
DISTANCE PHYSIOTHERAPY AND REHABILITATION
EDUCATION IN COVID-19 PANDEMIC

ORIGINAL ARTICLE

ABSTRACT

Purpose: In the COVID-19 pandemic, perceptions, and attitudes of academicians and students
towards distance education (DE) are essential for the DE's continuity. This study aimed to determine
the perceptions and attitudes of academicians and students towards distant physiotherapy and
rehabilitation education in the COVID-19 pandemic.

Methods: Study information was given to 22 academicians (14 females and 8 males) assigned
in DE. Academicians were filled with Perceptions Scale Questionnaire. The Web-Based Instruction
Attitude Scale online survey link was sent to 620 undergraduate students. The data of 381 students
(271 females and 110 males) who completed the questionnaire were analyzed.

Results: The Distance Education Perceptions Scale total score of the academicians was
60.76+11.29. Increasing age (p=0.003) and length of teaching (years) (p=0.012) had a negative
effect on the total score. The Web-Based Instruction Attitude Scale total score of the students was
72.11£20.29. Increasing age (p=0.006) and grade (p=0.041) has a positive influence on the total
score. There was no significant gender difference in both academicians' perceptions and attitudes
(p=0.973) and students (p=0.973).

Conclusion: Although DE is seen as an alternative solution in ongoing educational activities during
the pandemic, academicians and students thought that DE could not be equivalent to face-to-face
education in terms of quality and learning outcomes. However, since it would become inevitable to
use DE in many educational fields in the information age, it could create methods that would make
DE a usable model in education.

Key Words: Attitude; COVID-19; Distance Education; Health Student; Physical Therapy.

COVID-19 SALGININDA OGRETiM ELEMANI
VE OGRENCILERIN UZAKTAN FiZYOTERAPI VE
REHABILITASYON EGIiTIMINE YONELIK ALGI VE

TUTUMLARININ iNCELENMESi

ARASTIRMA MAKALESI

0z

Amag: COVID-19 salgininda, akademisyenlerin ve 6grencilerin uzaktan egitime (UE) yénelik algi
ve tutumlari uzaktan egitimin devamlihgr agisindan 6nemlidir. Bu ¢alismada, akademisyenlerin ve
ogrencilerin COVID-19 pandemisinde uzaktan fizyoterapi ve rehabilitasyon egitimine yonelik algi
ve tutumlarinin belirlenmesi amaglandi.

Yontem: UE'de gérevlendirilen 22 akademisyene (14 kadin ve 8 erkek) calisma hakkinda bilgi
verildi. Akademisyenler Uzaktan Egitim Algi Olcegi anketini doldurdu. Web Tabanli Ogretim Tutum
Olcegi cevrimici anket linki 620 lisans égrencisine génderildi. Anketi dolduran 381 égrencinin (271
kiz ve 110 erkek) verileri analiz edildi.

Sonuglar: Akademisyenlerin Uzaktan Egitim Algilari Olcegi toplam puani 60,76+11,29'du. Artan
yas (p=0.003) ve o6gretim siiresi (yil) (p=0,012) toplam puan (izerinde olumsuz etkiye sahipti.
Ogrencilerin Web Tabanl Ogretim Tutum Olcegi toplam puani 72,11+20,29'du. Artan yas (p=0,006)
ve sinif (p=0.041) toplam puan lzerinde olumlu etkiye sahipti. Hem akademisyenlerin (p=0,973)
hem de 6grencilerin (p=0,973) algi ve tutumlarinda cinsiyete gore anlamli farklilik yoktu.

Tartisma: UE, pandemi stirecinde devam eden egitim faaliyetleri acisindan alternatif bir ¢6ziim
olarak goriilse de akademisyenler ve 6grenciler UE'nin egitim kalitesi ve 6grenme ciktilari agisindan
yiiz yiize egitime esdeger olamayacagini diisiinmektedir. Bununla birlikte, bilgi caginda egitimin
bircok alaninda UE'nin kullaniimasi kaginilmaz hale gelecegi icin, UE'yi egitimde kullanilabilir bir
modele dénistiirecek yontemler olusturmaya odaklanilabilir.

Anahtar Kelimeler: Tutum; COVID-19; Uzaktan Egitim; Saglik Ogrencisi; Fizik Tedavi.
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INTRODUCTION

Novel coronavirus disease (COVID-19) is a pandem-
ic affecting all global industries, including educa-
tion (1). Due to the increasing number of cases of
COVID-19 infections, the WHO declared a pandem-
ic on March 11, 2020 (2), education in schools and
educational institutions was temporarily stopped
in 150 countries on March 25, 2020, and affecting
more than 80% of the world’s student population
(3). Distance education (DE) is a concept that does
not require students and instructors to be physical-
ly in the same environment and gives individuals
the freedom to access information regardless of
the time and place in education and training (4).
During the COVID-19 pandemic period, many in-
stitutions and instructors tried to continue without
disruption through DE instead of cancelling their
lectures (5). During this process, education profes-
sionals had to adapt their teaching methods and
other professional work to DE in a minimal time,
thus providing training and consultancy regardless
of their self-efficacy or DE attitudes (6). In addi-
tion, additional stress factors such as their children
staying at home and long course hours made the
process difficult for academics working in all ed-
ucational institutions due to the transition to DE
(7.,8).

Students who choose DE for university education
have a positive attitude towards DE (9,10) and are
more interested in traditional classroom learning
(11). However, the attitudes of students who start-
ed education with traditional face-to-face train-
ing and had to switch to the DE program due to
COVID-19 are unclear. Especially in departments
that include theoretical and practical courses such
as physiotherapy and rehabilitation, training with
active participation (observation, palpation, ex-
amination, manipulative treatment, exercise tech-
niques) is not efficient enough by DE, which might
affect students’ attitudes towards DE. In terms of
academicians, insufficient technical support, lack of
DE materials (such as videos of practical lectures),
and lack of knowledge in the use of e-learning plat-
forms may affect their perception of DE. This study
aimed to determine the perceptions and attitudes
of academicians and students towards physiother-
apy and rehabilitation DE in the COVID-19 pan-
demic.
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METHODS

This study was conducted at the School of Physical
Therapy and Rehabilitation between May and June
2020. Study information was given to 22 academi-
cians be assigned in DE, and questionnaires were
filled through face-to-face interviews. The online
survey link was sent to through students’ class
WhatsApp groups to all of the 620 undergradu-
ate students in the 2019-2020 academic years.
The study’s ethical approval was obtained from
the Pamukkale University Non-Interventional Clin-
ical Researches Ethics Committee (Approval Date:
09.06.2020 and Approval Number: 2020-11). The
authors have received permission from the Repub-
lic of Turkey Ministry of Health. Volunteers who ap-
proved the written informed consent form detailed
at the beginning of the online survey were included
in the study. The time required to answer all items
of the scales was 5-10 minutes.

Assessment

Demographic data of academicians (age, gender,
teaching duration, number of lectures given by
DE, academic degree, department, previously par-
ticipating in the DE program as an instructor or
student) and students (age, gender, department,
previously participating in the DE program as an
instructor or student) were recorded.

Distance Education Perceptions Scale was devel-
oped by Gok (2011) to evaluate the perceptions of
DE’s academicians. In the Turkish reliability study of
the scale, Cronbach alpha reliability coefficient was
0.91 (12). The scale mainly consists of 21-items
and is a 5-point Likert type (strongly agree, agree,
neither agree nor disagree, disagree, strongly dis-
agree). It consists of three factors: perception of
basic view (10 items, score range 10-50), access
to resources (6 items, score range 6-30), and edu-
cation and training planning (5 items, score range
5-25). The “Perception of Basic View” assesses the
conceptual dimension of DE, and academicians’
thoughts on DE. The “Access to Resources” eval-
uates students and academicians’ access to the
lecture and lecture resources as well as support for
DE. The “Education and Training Planning” includes
the division of labour and working environments of
the people involved and expected from them. The
total score ranges from 21-105, and a higher score



indicates positive perception. The Turkish version
of the questionnaire was used, and permission was
obtained from the author.

Web-Based Instruction Attitude Scale was de-
veloped by Erdogan et al. (2007). It is a scale to
measure students’ attitudes towards web-based
instruction. In the Turkish reliability study of the
scale, Cronbach alfa internal consistency coeffi-
cient was 0.92 (13). The scale mainly consists of
26-items and is a 5-point Likert type (strongly
agree, agree, neither agree nor disagree, disagree,
strongly disagree). It consists of two factors: effi-
ciency of web-based instruction (17 items, score
range 17-85), and to resist web-based instruction
(9 items, score range 9-45). The “Efficiency of Web-
Based Instruction” focuses on the “educational and
training effectiveness” of web-based education.
The “To Resist Web-Based Instruction” is related to
web-based education’s disadvantages and reflects
negative opinions about it. Therefore, these nine
items were reversed scored. The total score ranges
from 26-130, and a higher score indicates a posi-
tive attitude. The Turkish version of the question-
naire was used, and permission was obtained from
the author.

Statistical Analysis

The data were analyzed using the Statistical Pack-
age for the Social Sciences software version 21
(IBM Corp., Armonk, NY, USA). Continuous variables
were given as meansstandard deviation, and cat-
egorical variables were presented as frequencies
and percentages. The Kolmogorov-Smirnov test
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was used to determine the distribution of the sam-
ple. Only the efficiency of web-based instruction
factor of Web-Based Instruction Attitude Scale
was distributed normally. Student t-test for para-
metric test assumption and Mann-Whitney U test
for non-parametric test assumptions were used to
determine the gender difference. Linear Regression
Analysis was used to determine the effect of age,
length of teaching, and grade on scale scores. A
p-value <0.05 was considered statistically signifi-
cant.

RESULTS

A total of twenty-two academicians (fourteen
females and eight males) with a mean age of
42.36+8.62 (range=28-61) years participated in
the study. Only five (27.70%) of the academicians
had a previous experience in the DE program as
instructors or students (Table 1). The academic
degree was as follows: seven professors (31.8%),
six associate professors (27.3%), three assistant
professors (13.60%), and six research assistants
(27.30%). The departments that academicians
were affiliated to were as follows: eight from or-
thopedic rehabilitation (36.4%), eight from neuro-
logical rehabilitation (36.4%) and six form physical
therapy and rehabilitation (27.3%). The mean num-
ber of lectures given by academicians through DE
was 5.38+3.57 (range=2-16).

The online survey was sent to 620 undergraduate
students. The data of 381 students (271 females
and 110 males) who completed the questionnaire
were analyzed. The mean age of the students was

Table 1: Descriptive Characteristics of Academicians and Students.

Academicians Students
Variables (n=22) (n=381)
Mean+SD Min-Max Mean+SD Min-Max
Age (years) 42.36+8.62 28-61 21.91+2.48 18-35
Teaching Duration (years) 14.82+9.70 1-25 - -
n % n %
Gender
Female 14 63.6 271 71.1
Male 8 36.4 110 28.9
Previous Participation in the DE
Program as an Instructor or Student
ms 5 27.7 160 420
17 77.3 221 58.0

DE: Distance education.
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Table 2: Academicians Perceptions and Attitudes towards Distance Education and Comparison by Gender.

. . Gender
. Academicians
Variables (n=22) Female Male
(n=14) (n=8) P
22:':"& Education Perceptions Mean=SD Min-Max Mean+SD MeanSD
Perception of Basic View 24.52+6.17 13-37 24.50+6.25 25.00+6.14 0.868
Access to Resources 18.71+4.09 6-25 18.00+4.47 19.38+3.50 0.616
Education and Training Planning 17.52+3.97 9-23 18.50+3.61 15.88+3.98 0.127
Total Score of Academicians 60.76+11.29 42-82 61.00+11.00 60.25+11.78 0.973

Mann-Whitney U test.

21.91+2.48 (range=18-35) years, and 160 (42%)
of the students had previously participated in a
DE program (Table 1). Distribution of students by
grades was as follows: 1%t year n=71 (18.6%), 2™
year n=90 (23.6%), 3" year n=125 (32.8%), and 4"
year n=95 (24.9%),.

The Distance Education Perceptions Scale total
score was 60.76+11.29 (range=42-82), Perception
of Basic View was 24.52+6.17 (range=13-37), Ac-
cess to Resources was 18.71+4.09 (range=6-25)
and Education, and Training Planning was
17.52+3.97 (range=9-23). According to the results
of both total score and factor scores, the academi-
cians’ DE perception score is medium-level. There
is no significant gender difference in total and fac-
tor scores (p>0.05) (Table 2). Increasing age had a
negative influence on the Perception of Basic View
(p<0.001) and the total score (p=0.003). Access to
Resources and Education and Training Planning are
not affected by ageing (p>0.05). Length of teach-
ing (year) has a negative effect on the Perception
of Basic View (p=0.009), Education and Training
Planning (p=0.034) and the total score (p=0.012)

but not on Access to Resources (p=0.413) (Table 3).

The Web-Based Instruction Attitude Scale total
score was 72.11+20.29 (range=26-130), Efficien-
cy of Web-Based Instruction was 49.01+16.16
(range=17-85) and To Resist Web-Based Instruc-
tion was 23.10+8.09 (range=9-45). There was no
significant gender difference in total and factor
scores (p>0.05) (Table 4). Increasing age and grade
has positive influence on Efficiency of Web-Based
Instruction (age p=0.010, grade p=0.025) and total
score (age p=0.006, grade p=0.041) whereas not
on To Resist Web-Based Instruction (age p=0.071,
grade p=0.517) (Table 5).

DISCUSSION

The attitude and perception of the academicians
and students to DE are vital for its success. This
study showed that the academicians’ perceptions
of DE are at a moderate level, increase in the age
and duration of teaching affects DE Perception ad-
versely. Web-Based Instruction Attitude of the stu-
dents was at a moderate level, and it is positively
affected by age and grade. There is no significant

Table 3: Comparison of Academicians’ Perceptions and Attitudes towards Distance Education by Age, Length of Teaching

(years).
Age (years) Length of Teaching (years)
Standardized 95% Cl for Beta | Standardized 95% Cl for Beta
Variables Coefficients p Lower | Upper | Coefficients p Lower | Upper
Beta bound bound Beta bound | bound
Distance Education Perceptions
Scale (academicians n=22)
Perception of Basic View -0.729 <0.001" | -0.738 -0.289 -0.542 0.009" | -0.584 | -0.094
Access to Resources -0.302 0.172 -0.357 0.068 -0.184 0.413 | -0.272 0.117
Education and Training Planning -0.259 0.245 -0.319 0.086 -0.453 0.034" | -0.347 | -0.015
Total Score of Academicians -0.605 0.003" | -1.249 -0.299 -0.527 0.012" | -1.048 | -0.148

‘p<0.05. Linear Regression Analysis.
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Table 4: Students’ Perceptions and Attitudes towards Distance Education and Comparison by Gender.

Variables Students Female Male
(n=381) (n=271) (n=110)
Web-Based Instruction Attitude Scale Mean+SD Min-Max | MeantSD Mean+SD P
Efficiency of Web-Based Instruction 49.01+16.16 17-85 49.31+£16.26 48.29+15.99 0.575°%
To Resist Web-Based Instruction 23.10+8.09 9-45 22.94+8.05 23.50+8.19 0.647%
Total Score of Students 72.11+£20.29 26-130 72.25+21.02 71.79+18.46 0.973*

8Student’s t-test. “Mann-Whitney U test.

gender difference in the perceptions and attitudes
of both academicians and students.

The concept of DE is not new in the world of edu-
cation, but its use has become quite common in the
COVID-19 pandemic. Advances in DE and learning
technology have emerged rapidly in recent years
and have created an excellent potential for aca-
demics to appeal to student masses at the national
and international levels’ (14). However, in the DE
academician is an instructor and a consultant, as-
sessor, researcher, process facilitator, designer,
technologist, and manager (15). Considering the
item-based distributions in our study, academicians
made more effort to prepare and conduct physical
therapy and rehabilitation DE (80.9%) and stated
that the administrators expected high performance
from the instructors (52.3%). They also empha-
sized that the learning outcomes of DE were not
equivalent to face-to-face education (71.40%) and
that adequate technical support was provided to
lecturers to solve technical problems they encoun-
ter in DE (47.70%). Standard compulsory courses
at our university were already taking place through
DE. In this sense, the existing infrastructure was
developed in a short time and made available in
all courses, and technical problems were resolved
in a short time. In this way, education continued
at the university without interruption. However, the
reasons such as the lack of practical and applied

course materials (videos/photos) in physical ther-
apy and rehabilitation DE, the academics spend
more effort to prepare course content. The admin-
istrators’ high-performance expectations may have
affected the perception of DE of the academicians.
Moreover, we thought that age and indirectly, the
length of teaching on DE perception are due to
age-related differences in technology use and fre-
quency of use.

The COVID-19 pandemic has created significant
challenges for the worldwide higher education com-
munity. The requirement that previously face-to-
face lessons be taught online has caused unexpect-
ed problems for students (16). Today’s students are
assumed to be digitally literate and could quickly
adapt to the devices used in online education, but
not all academic staff and students may have suf-
ficient technical knowledge. DE lessons’ disadvan-
tages included feeling inhibited, not having visual
cues, lacking support, periods of awkward silence,
and interaction without a face-to-face instructor
(17). It is difficult for instructors to interact with
students due to attention span regularly, multitask-
ing while participating in sessions, low audio/video
quality, and Internet connection problems. There-
fore, students’ perception of DE may be negatively
affected (18,19). However, because of the sudden
closure of universities, students had no choice but
to attend DE.

Table 5: Comparison of the Perceptions and Attitudes of Students towards Distance Education by Age and Grade.

Age Grade
Web-Based Instruction Attitude Standardized 95% Cl for Beta | Standardized 95% Cl for Beta
Scale Coefficients p Lower Upper | Coefficients p Lower | Upper
Beta bound | bound Beta bound | bound
IEnf:'tcr'uec"t?Z:f Web-Based 0.131 0.010* | 0202 | 1.508 0.114 0.025*| 0218 | 3.304
To Resist Web-Based Instruction 0.093 0.071* | -0.026 0.631 0.033 0.517 | -0.520 1.033
Total Score of Students 0.141 0.006* 0.339 1.976 0.105 0.041*| 0.078 3.957

*p<0.05. Linear Regression Analysis.
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Similarly, more than half of our students reported
that DE was an alternative solution to the educa-
tion problem (56.20%) in the period of COVID-19.
However, they did not feel that they have belonged
to the university. They were enrolled in (50.40%),
and that DE was not as effective as face-to-face
education (58.80%). They also stated that most
of the technical problems that arise made them
nervus (75%). With the rapid spread of COVID-19
around the world, the sudden closure of universities
and the unknown how the process would contin-
ue may have affected students’ attitudes towards
DE. Although students’ continuous access to course
materials and communication with academicians
through our university’s online education platform
has positively affected their DE attitudes, the opin-
ion that online physical therapy and rehabilitation
training is not as practical as face-to-face training
may have caused students’ attitudes to be mod-
erate. Increasing age and grade has a positive
influence on Web-Based Instructional Attitude. It
might be because as the grade increases, the face-
to-face education experiences of the students in-
crease, and their ability to communicate with ac-
ademics increased, and they had more knowledge
about the lecture process.

Collecting data from a single university is the lim-
itation of our study. However, a general inference
about all institutions’ perceptions and attitudes
providing physical therapy and rehabilitation edu-
cation towards DE may lead to misinterpretations
due to the technical infrastructure of universities in
Turkey and the differences in student and academi-
cian profiles.

In conclusion, academicians and students share a
common view on physical therapy and rehabilita-
tion DE. They mostly thought that DE could not be
equivalent to face-to-face education regarding the
quality of education and learning outcomes. Nev-
ertheless, it would become inevitable to use DE
in many educational fields in the information age.
Thus, future studies may focus on creating meth-
ods that will enable DE to be a model which could
be preferred by academics and students and their
adoption by users.
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AN INVESTIGATION OF ADDUCTOR SQUEEZE
STRENGTH AND FUNCTIONAL LEVEL IN ADOLESCENT
ATHLETES WITH ADDUCTOR RELATED GROIN PAIN

ORIGINAL ARTICLE

ABSTRACT

Purpose: Adductor-related groin pain (ARGP) are the most common groin problem in athletes. The
present study aimed to compare adductor squeeze strength and functional levels of adolescent
athletes having ARGP with asymptomatic controls.

Methods: A total of 52 adolescent athletes (26 in the ARGP group; 26 in the healthy control group)
were included in the study. Visual Analog Scale was used for pain intensity. Stabilizer (pressure
biofeedback unit) was used to evaluate the adductor squeeze strength. The Hip Outcome Score
(HOS) was used to determine functional levels.

Results: Demographic characteristics were similar between groups (p>0.05). Adductor squeeze
strength was lower in the ARGP group when compared to controls (p<0.001). The HOS activity of
daily living and sport subscales were lower in the ARGP group than the control group (p<0.001).
Conclusion: Athletes with ARGP demonstrated lower muscle strength and functional levels than
healthy controls. Determining the muscle strength and functional levels of adolescent athletes is
critical to identify the athletes at risk to prevent the re-injury of the adductor muscles.

Key Words: Adolescent; Groin; Hip; Muscle Strength.

ADDUKTOR KASLAR iLE iLiSKiLi KASIK AGRISI OLAN
ADOLESAN SPORCULARDA ADDUKTOR SIKISTIRMA
KUVVETi VE FONKSIYONEL SEVIYENIN iINCELENMESi

ARASTIRMA MAKALESI

0z

Amag: Adduktor kaslarla iliskili kasik agrisi (AKIKA) sporcularda en sik goriilen kasik problemidir.
Calismamizin amaci, adduktor kaslarla iliskili kasik agrist (AKIKA) olan adolesan sporcularin adduktor
sikistirma kuvveti ve fonksiyonel seviyelerini asemptomatik kontrolleri ile karsilastirmaktir.

Yéntem: Calismaya toplamda 52 adolesan sporcu (26 AKIKA grubu, 26 saglikli kontrol grubu) dahil
edildi. Agri seviyesi icin Gorsel Analog Skala kullanildi. Adduktor sikistirma kuvvetini degerlendirmek
icin stabilizer (basing biofeedback dnitesi) kullanildi. Fonksiyonel seviyeyi belirlemek icin Kalca
Degerlendirme Skoru (HOS) kullanildi.

Sonuclar: Demografik ozellikler gruplar arasinda benzerdi (p>0,05). Saglikli kontrolleri ile
karsilastinldiginda adduktor sikistirma kuvveti AKIKA grubunda daha diisiiktii (p<0,001). HOS
giinlilk yasam aktiviteleri ve spor alt bslimleri AKIKA grubunda kontrol grubuna gore daha diisikti
(p<0,001).

Tartisma: AKIKA olan sporcular saglikli kontrolleri ile karsilastinldiginda daha dusik kas kuvveti
ve fonksiyonel seviyeye sahiptir. Adolesan sporcularin sezon 6ncesi dénemde kas kuvveti ve
fonksiyonel seviyelerinin belirlenmesi, adduktor kaslarin yeniden yaralanmasini énlemek ve risk
altindaki sporculari tespit etmek icin kritik 6neme sahiptir.

Anahtar Kelimeler: Adolesan; Kasik; Kalca; Kas Kuvveti.
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INTRODUCTION

A groin injury is a challenging injury for athletes
participating in multi-directional high-impact
sports (1-3). It accounts for 4% to 19% of the time
loss of all injuries (2). Adductor-related groin pain
is the most common groin problem in athletes and
comprised approximately 2/3 of all groin injuries
(4). ARGP is defined as a musculotendinous junction
injury with pain on adductor tendons or palpation
of the tendon’s attachment to the pubic bone. The
adductor muscles’ primary function is to stabilize
the lower extremity and pelvis in the closed kinetic
chain and to adduct the thigh in open kinetic chain
positions. Adductor muscles are the second most
common reinjured muscles after hamstrings with
29% re-injury rate (5).

Several risk factors are identified for adductor in-
juries including decreased adductor strength (6,
7), strength imbalance between adductor and ab-
ductor muscles, previous history of adductor in-
jury (5), total hip rotation range of motion below
85° (8), higher body mass index (9) and decrease
in sport-specific performance (7). The adductor
strength has been the most investigated factor
for adductor injuries (10-13). Therefore, adductor
strength test is a powerful screening tool in sport
to specify athletes at risk and the early detection
of athletes who are prone to develop groin injury
(14). Furthermore, athletes with weak adductors
had four times of injury risk than athletes with nor-
mal strength (15).

Several methods are defined for adductor muscle
strength assessment such as using a hand-held
dynamometer (13); isokinetic testing (16) and ad-
ductor squeezing test (17). Adductor squeezing
test is frequently used by clinicians to assess ad-
ductor function, due to its ease of use (10, 17-19).
This test gives information on bilateral adductor
strength and a diagnostic evaluation for adduc-
tor-related groin injury (17). Adductor-related pain
adversely affects lower extremity function and
participating in sports activities. Therefore, deter-
mining the functional outcomes are as essential as
determining muscle strength.

Comparing the muscle strength differences and
functional outcomes between athletes with and
without ARGP may improve our understanding of

Uniivar E., Akinoglu B., Kocahan T., Giiney Deniz H.

the adolescent population’s deficits. Previous stud-
ies have examined adductor strength and function-
al level, mostly in elite or amateur male football
players (5,10-14,16). We have not met any study
examining different sports branches in the liter-
ature. This study aimed to determine the muscle
strength deficits and functional levels in Olympic
adolescent athletes with ARGP and compare the
results with healthy controls. The hypothesis was
that adolescent athletes with ARGP would have
decreased adductor strength and lower functional
levels.

METHODS

Cross-sectional study design was used for this
study. Ethical approval was obtained from Hac-
ettepe University Ethics Committee for Non-In-
terventional Clinical Research with the number of
G0O18/782 (Approval Date: 09.10.2018). The data
was collected between October 2018 and Decem-
ber 2019. The measurements were performed at
Turkey Athlete Training, Health and Research Cen-
ter of Turkish Ministry of Youth and Sport. A pri-
ori sample size calculation was undertaken using
G*Power 3.1.9.2 (Franz Faul Universitat, Kiel, Ger-
many) based on the previously published study of
Malliaras et al. (11). Using the calculated effect
size (1.13) for differences in adductor squeeze test
values and the following values, a error probabili-
ty=0.05, power (1-f error probability)=0.95 and an
allocation ratio of N2/N1=1, it was calculated that
22 athletes per group were required.

A total of 52 adolescent athletes [26 athletes in
ARGP group (median age=16), (13 male-13 fe-
male); 26 athletes in healthy control group (median
age=16.5) (13 male-13 female)] were included in
the study. Athletes were divided into two groups
according to their injury status. The athletes in
ARGP group were recruited by a sports physician
if they had pain two out of three provocation tests
(pain with resisted adduction; pain with palpation
of proximal adductor tendons; pain during adduc-
tor squeeze test) (20). For the ARGP group: injury
date, recurrence, injury mechanism (overuse, con-
tact injury, non-contact injury) and the injury site
were recorded. Inclusion criteria for ARGP group
were having experienced grade 1 or grade 2 ad-
ductor strain at least in four weeks; not receiving
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any treatment related to ARGP; groin pain during or
after sports activities, two out of three provocation
tests were positive. Any history of acute orthopedic
injuries in the last three weeks; using medication;
having another groin related injury were exclud-
ed in the study. Age, gender, height, weight, body
mass index (BMI) and sports type matched non-in-
jured athletes were included in the control group.
Inclusion criteria for the healthy control group had
no adductor-related groin injury; no previous in-
jury of the lower extremity and having the same
demographic characteristics as the ARGP group.
Exclusion criteria for the controls were any history
of surgery, using medication, lower extremity align-
ment disorders (hip retroversion and anteversion,
genu recurvatum, bowleg, pes planus and planoval-
gus) (10,13).

All athletes and their family members read and
signed a written and informed consent. All data
were obtained in the pre-season period.

Adductor Squeezing Test: The athletes were asked
to lie on their back with both hands were on the
chest, and the hip flexed at 45°. Hip flexion was
determined using a goniometer. The stabilizer
(pressure biofeedback unit) (Chattanooga Stabiliz-
er Group Inc., Hixson, TN, USA), previously set at
a pressure of 10 mmHg, was placed between the
knees and the athlete was asked to squeeze the
stabilizer with full force (Figure 1). During the eval-
uation, pain in the groin's anterior and/or medial
part was interpreted as positive and documented
(17). The measured values of both groups were re-
corded as mmHg.

Pain Intensity: Visual Analogue Scale (VAS) was
used for subjective evaluation of pain intensity in
the ARGP group during adductor squeezing test.
The athletes were asked to mark the pain level they
felt during the test on the horizontal 10 cm line
(O=no pain, 10=extreme pain). The marked distance
was measured with a tape measure.

Measurement of Self-Reported Hip Function:
Self-reported hip function was measured using the
Turkish version of Hip Outcome Score (HOS) (21).
The required permission was taken from the re-
searchers. The HOS involved 28 questions, includ-
ing two functional subscales: activity of daily living
(ADL) and sport. This questionnaire was developed

164 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(2)

Figure 1: Adductor Squeezing Test.

to assess the treatment outcomes of hip arthros-
copy in young-to-middle-aged individuals (21,22).
HOS was reliable and precise enough for use at ac-
tive young adults with hip and groin pain (23). Each
question is answered on a Likert scale, and a total
score for each subscale is normalized, ranging from
100 to zero, 100 indicating higher, and O indicating
lower levels of physical function.

Statistical Analysis

All statistical analyses performed using SPSS Ver-
sion 25.0 (IBM SPSS Inc., Chicago, USA). Shapiro
Wilk test was used to determine the normal dis-
tribution of the data. Body height and adductor
squeeze strength test were normally distributed,
and the Student t-test was used to compare these
variables between the groups. Mann Whitney-U
test was used to compare the differences between
groups for the rest of the variables. The signifi-
cance level was set at 0.05.

RESULTS

Descriptive characteristics of the groups are pre-
sented in Table 1. Height, body weight, BMI, and
sports year were similar between groups (p>0.05).

The median pain level during adductor squeezing
test was 2.6 (0,60-8,20) in ARGP group. Adductor
squeezing strength was lower in the ARGP group
when compared to healthy controls (p<0.001).

The HOS-ADL and sport subscale results were low-
er in the ARGP group than healthy controls (p<0.05)
(Table 2).



Table 1: Characteristics of the Groups.

Uniivar E., Akinoglu B., Kocahan T., Giiney Deniz H.

ARGP Group Control Group
Characteristics (n=26) (n=26) p
Median (IQR) Median (IQR)
Age (year) 16 (15-17) 16.5 (16-17) 0.387*
Height (m)? 1.72+0.13 1.70+0.11 0.765%
Weight (kg) 60.5 (52-84) 58.50 (54-67) 0.653*
BMI (kg/m?) 21.13(20.2-23.27) 21.24 (19.47-22.11) 0.654*
Sports Duration (years) 6 (4-6) 6 (4-7) 0.896*

*Mean+SD. SStudent t test, ¥ Mann Whitney U-Test. IQR: Inter Quartile Range Interquartile Range. ARGP: Adductor Related Groin Pain, BMI: Body Mass Index.

Table 2: Comparison of Groups in Terms of Muscle Strength and Functional Levels.

ARGP Group Control Group
Variable (n=26) (n=26) p
Median (IQR) Median (IQR)
Muscle Strength
Adductor Squeeze Strength (mmHg) ¢ 151.54+35.02 185.38+20.59 <0.001*1
Functional Level
HOS Activities of Daily Living Subscale 88.24(70.59-92.65) 100(98.53-100) <0.001*¥
HOS Sport Subscale 76.39(63.89-88.89) 100(94.44-100) <0.001*¥

*p<0.05. °Mean=SD. $Student t test, ¥Mann Whitney U-Test. IQR: Inter Quartile Range Interquartile Range. ARGP: Adductor Related Groin Pain, HOS: Hip

Outcome Score.

DISCUSSION

This study’s main findings showed that ath-
letes with ARGP demonstrated decreased muscle
strength and functional levels compared to healthy
athletes in the pre-season period.

The adductor squeeze test is an accurate and reli-
able provocation test that could easily apply during
the groin region’s painful conditions and test ad-
ductor muscle activation and strength (11, 24).
Delahunt et al. reported that the adductor muscles
showed maximum activation and maximum com-
pression pressure at 45° of hip flexion during the
adductor squeeze test (17). For this reason, we pre-
ferred the supine position of the hip at 45° flexion
for the evaluation. The ARGP group presented a
mean of 153.3-mmHg adductor squeeze strength
when healthy controls’ strength was 185.4-mmHg.
ARGP group produced 17.3% less force (mean
32.1 mmHg) than the controls, and also this group
demonstrated lower squeeze strength than previ-
ously published normative data (18). Coughlan et
al. aimed to create a norm data and reported that
the average adductor squeeze strength of the ath-

letes at 45° hip flexion was 228.2 mmHg in healthy
adolescent rugby players (18). They stated that cli-
nicians should examine the adductor squeeze test
in asymptomatic athletes before the season to
determine the athletes at risk. Nevin et al. found
the mean difference of adductor squeeze strength
in 18 athletes with groin pain (mean=202 mmHg)
and the control group (mean=269 mmHg) was 66.4
mmHg (10). Similarly, Malliaris et al. compared ad-
ductor squeeze strength in adolescent soccer play-
ers (mean age=17.5 years) with and without ingui-
nal pain. The mean difference between the groups
was reported as 29.1 mmHg (11). The researchers
explained this group difference with three possi-
ble mechanisms. The first mechanism is the loss
of muscle strength due to reflex inhibition follow-
ing injury. The second mechanism is that the pain
generated during the adductor squeeze test would
adversely affect force production. The third mech-
anism is explained as the combination of the pre-
viously mentioned two mechanisms. The adductor
squeeze strength results of the present study were
in line with the study mentioned above results. We
believe that the pain during testing would reduce
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muscle strength, and it would adversely affect the
athletes’ functional outcomes.

During the adductor squeezing test, pain is one
of the diagnosis criteria for groin injury (20). It
is speculated that the adductor squeeze test may
aggravate tension at the bone-tendon and/or
muscle-tendon junction of the adductor muscula-
ture, and this may result in pain (24). Nociceptive
afferent stimulation transmission increases with
painful conditions. Motor unit firing rate decreas-
es following nociceptive stimulation. This scenario
decreases agonist muscles neuromuscular function
and decreases muscle force production ability (25,
26). This situation explained with pain adaptation
theory. Although the adaptation protects muscles
from further pain and injury in the short-term, it
would lead to severe challenges like muscle weak-
ness, decreased movement quality, and modified
joint loading in the long-term (27). Moreover, previ-
ous investigations showed that pain-induced mus-
cle inhibition led to decreased activation levels in
un-effected extremity and still present even pain
relieved (26, 28). Strength deficit of ARGP group,
might be explained with pain adaptation mecha-
nism. With decreased motor unit firing rate, mus-
cle inhibition would not allow adductor muscles to
perform functional demands (10, 26, 27). It may
limit the functional capacity of athletes with a
chronic groin injury (17). Nevin et al. stated that
football players with longstanding groin pain had
decreased functional capacity than controls de-
termined by Copenhagen Hip and Groin Outcome
Score (HAGOS) function, sport and recreation sub-
scale scores (10). Similarly, Thorborg et al. stat-
ed that all HAGOS subscales (especially in sports
subscales) of football players with groin pain was
significantly lower than the control group (13). In
another study of the same authors, it was stated
that all HAGOS subscales of the athletes who had
pre-season groin pain were lower than the con-
trols (29). Both researchers mentioned that the
functional level of the athletes is decreasing sig-
nificantly after a groin injury. Our results have sim-
ilar characteristics to literature. The ARGP group
demonstrated decreased functional level in HOS
sports subscales. The HOS sport subscale results
support the claim that adductor muscle pain would
result in decreased functional outcomes.
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Determining the adductor muscle strength is vital
for adolescent athletes to prevent future overuse
injuries (7,12,13,19). The adductor squeeze test is
widely used as a clinical assessment tool for ad-
ductor-related groin pain (10,17,18,20). The test
could efficiently perform in a clinical setting due to
its cost-effectiveness, accessibility, and immediate
applicability (10,20,24). A previous study showed
reduced adductor squeezing strength related to
sustain a groin injury, particularly adductor mus-
cle injury (7,9,18,19). Determining adductor muscle
strength in adolescent athletes at the pre-season
period is crucial to identifying athletes at risk and
preventing future injuries. Clinicians might easily
detect athletes at risk using squeezing tests and
prescribe personalized adductor strengthening
programs to reduce groin injury risk (30). Previous
studies have included only male subject involved in
team sports (football or rugby) with a groin injury
in their study groups (10-19). In the present study,
we homogeneously include male and female ath-
letes with groin injuries involved in different sports
branches. Our results have implications for male
and female adolescent athletes.

This study has some limitations. Adductor squeeze
test reflects bilateral leg adduction strength. There
is no information about injured leg muscle strength.
This study might be clinically more qualified to use
other adductor muscle strength methods, including
unilateral isometric and eccentric strength. We pre-
fer the HOS scale to determine athletes’ functional
level. HOS scale has not yet been shown to be a
valid and reliable questionnaire for groin problems.
We are aware that HAGOS scale should is frequent-
ly used for adductor-related groin pain, but its
Turkish version has not been published yet. Another
limitation is that the athletes in the present study
did not include in a comprehensive evaluation pro-
cedure. Due to our study’s cross-sectional design, it
is impossible to make an inference that the differ-
ence between the groups is only due to groin pain.

In conclusion, athletes with adductor-related groin
injury demonstrated decreased muscle strength
and functional levels compared to healthy athletes.
Determining the muscle strength and functional
levels of adolescent male and female athletes is
critical to identify the athletes at risk to prevent
the re-injury of the adductor muscles. These find-



ings would encourage the clinicians to improve
athlete-specific prevention programs and design-
ing rehabilitation exercises for the athletes at risk.
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ASIL TENDON TAMIRLI BIREYLERDE CERRAHI
SONRASI UZUN DONEM FONKSIYONEL SONUCLARIN
INCELENMESI

ARASTIRMA MAKALESI

0z
Amag: Asil tendon kopmalari sonrasi fonksiyon kazamimi icin asil tendon tamiri (ATT)

uygulanmaktadir. Bu calismanin amaci perkitan ATT uygulanan bireylerde cerrahi taraf ile saglam
taraf arasinda uzun dénem fonksiyonel sonuclari karsilastirmakti.

Yontem: Calismaya 20 ATT'li birey (yas=40,15+7,32 yil, viicut kitle indeksi=27,17+3,27 kg/m?)
dahil edildi. Alt ekstremite fonksiyonel performansini belirlemek icin Y denge testi, parmak ucuna
yiikselme testi ve ayak-ayak bilegi arastirmasi (FAOS) anketi kullanildi. Istatiksel analiz icin cerrahi
taraf ile saglam tarafi karsilastirmada paired t testi kullanildi.

Sonuclar: ATT’li bireylerin cerrahi sonrasi gegen siire ortalama 5,02+3,64 (min-maks=2-13) idi.
ATT’li bireylerin Y denge testi 6ne uzanma mesafesi (p=0,008) ve posteromedial uzanma mesafesi
(p=0,014) ile parmak ucuna yilkselme seviyesi cerrahi tarafta daha diisiik bulundu (p<0,001).
Bireylerin, FAOS alt parametreleri, belirtiler ve tutukluluk skoru 87,90+12,34 (min-maks=61-100);
agri skoru 93,60+11,55 (min-maks=58-100); is ve giinliik yasam aktiviteleri skoru 94,95+9,76 (min-
maks=66-100); is, spor ve eglence faaliyetleri skoru 86,75+17,03 (min-maks=50-100) ve yasam
kalitesi skoru 78,15+17,50 (min-maks=50-100) idi.

Tartisma: Perkiitan ATT'li bireylerde cerrahi sonrasi dinamik denge ve parmak ucuna yiikselme
mesafesinde ekstremiteler arasi farkhliklarin devam ettigi belirlendi. Bu farklliklara sebep
olabilecek tendon boyundaki farkliliklar, kas kuvvet yetersizlikleri, tendon ve kas govdesindeki
mimari degisimler gibi faktorlerin arastiriimasi gerektigini diistinmekteyiz.

Anahtar Kelimeler: Asil Tendonu, Fonksiyon, Tendon Yaralanmalari.

AN INVESTIGATION OF LONG-TERM POSTOPERATIVE
FUNCTIONAL RESULTS IN INDIVIDUALS WITH
ACHILLES TENDON REPAIR

ORIGINAL ARTICLE

ABSTRACT

Purpose: Achilles tendon repair (ATR) is applied to gain function after Achilles tendon ruptures.
The present study aimed to compare long term functional results between the surgery side with
the uninjured side in percutaneous ATR individuals.

Methods: Twenty individuals with ATR (age=40.15+7.32 years, body mass index=27.17+3.27 kg/
m?) were included in the study. The lower extremity functional performance was assessed with Y
balance test, Foot and Ankle Outcome Scale (FAOS) and heel-rise test. The side to side differences
were assessed by using a Paired samples t-test.

Results: The mean time following surgery in individuals with ATR was 5.02+3.64 years (min-
max=2-13). Y balance test anterior direction (p=0.008) and posteromedial direction (p=0.014) reach
distances and heel-rise levels (p<0.001) were lower in the surgery side. The FAOS subscale scores
were other symptoms 87.90+12.34 (min-max=61-100), foot and ankle pain score 93.60+11.55
(min-max=58-100), activities of the daily living score 94.95+9.76 (min-max: 66-100), function in
sports and recreation score 86.75+17.03 (min-max=50-100) and foot and ankle related quality of
life score 78.15+17.50 (min-max=50-100).

Conclusion: The side to side differences of heel rise distance and dynamic balance in individuals
with ATR persist following surgery. The factors such as changes in tendon length, muscle strength
deficiencies, architectural changes in tendon and muscle body, which may cause the functional
differences should be investigated.

Key Words: Achilles Tendon, Function, Tendon Injuries.
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Asil Tendon Tamirli Bireylerde Cerrahi Sonrasi Uzun Dénem Fonksiyonel Sonuglarin incelenmesi

GIRIS

Asil tendonu insan viicudundaki en kalin ve en kuv-
vetli tendon olmasina ragmen, rekreasyonel spor-
lara olan ilginin artmasi sebebiyle bu tendonda
gorilen kopmalarin sikhgr artarak devam etmekte-
dir (1-3). Asil tendon kopmalari sonrasi ayak bilegi
fonksiyonu biyiik oranda kaybolmaktadir. Kaybolan
fonksiyonlarin yerine gelmesi ve bireylerin yaralan-
ma oncesi aktivite seviyelerine dénmeleri icin Asil
tendon tamir cerrahileri uygulanmaktadir (4). Bu
cerrahiler, acik, minimal invaziv veya perkitan ola-
rak yapilabilmektedir (4). Yapilan calismalarda, cer-
rahi tipi farketmeksizin birincil fonksiyonel sonug
“tekrar kopma orani” olarak belirlenmekte ve gii-
niimuzde basarili cerrahi ydntemlerin kullaniimasin-
dan dolayi bu oran % 10’un altinda seyretmektedir
(3-5). Ek olarak, bircok calisma Asil tendon tamiri
(ATT) sonrasi hasta basarisini fonksiyonel kazanim-
larin degerlendirilmesine odaklamaktadir (6,7).

Fonksiyonel testler, ATT sonrasi iyilesmenin diizeyi-
ni belirlemek, tedavinin ilerleyisini ve cerrahi sonra-
si kazanimlari degerlendirmek acisindan énemlidir
(7,8). ATT sonrasi kas kuvvetinde azalma, eklem
hareket acikhiginda limitasyon, fonksiyonel kayiplar
ve kas aktivasyon seviyelerinde farkliliklar ile be-
raber parmak ucuna yiikselme ve dinamik denge-
deki degisimler yapilan calismalar ile gosterilmistir
(7,9,10). Farkh yontemler ile ATT yapilmis bireyler-
de uzun dénem fonksiyonel sonuclari inceleyen ca-
hismalar bulunmakla beraber, 6zellikle perkiitan asil
tamiri sonrasi meydana gelen degisiklikler detayl
incelenmemistir.

Literatiirde, ATT’li hastalar tzerinde yapilan Y den-
ge testi sonuclari cerrahi taraf ile saglam taraf ara-
sinda farkhlk gosterirken, parmak ucuna yiikselme
sonuclar cerrahi tarafta daha dusiik bulunmustur
(6,11-15). Fonksiyonel testlerde ekstremiteler ara-
sindaki farkin klinige yansimasi énemlidir. Saglikl
bireylerde Y denge testi ekstremiteler arasindaki
fark ortalamasi 5,5 cm'den fazla ise klinik olarak
fonksiyonel sonuclarin olumsuz yonde etkilenecegi
vurgulanmistir (16). Ayak bilegi instabilitesi olan bi-
reylerde bu deger 7,7 cm olarak belirlenmistir (17).
ATT’li bireylerde parmak ucuna yilkselme mesafesi
ekstremiteler arasindaki fark ise 1,6 cmile 2,0 cm
arasinda degistigi vurgulanmaktadir (15, 18).

Asil tendon cerrahileri sonrasi alt ekstremiteye ve
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ayak bilegine 6zel fonksiyonel test sonuclarinin in-
celenmesi, cerrahi sonrasi rehabilitasyon uygula-
malarina yén gostermektedir. Bu calismanin amaci
ATT uygulanmis bireylerin, uzun dénem fonksiyonel
sonuclarini ekstremiteler arasi farkhhklarini karsi-
lastirmakti. Calismanin hipotezi cerrahi uygulanan
tarafin fonksiyonel sonuclarinin diger tarafa gore
daha dustik olacagi yoniindeydi.

YONTEM

Bu kesitsel calisma, Hacettepe Universitesi Fizik Te-
davi ve Rehabilitasyon Fakiiltesi'nde Haziran 2019
ve Haziran 2020 tarihleri arasinda gerceklestirildi.
Cahsmanin yapilabilmesi icin gerekli etik kurul izin
ve onayl Hacettepe Universitesi Girisimsel Olma-
yan Klinik Arastirmalar Etik Kurulu'dan GO 18/668
sayili kurul karart 02.07.2019 tarihinde alind.

Olgu sayisi, perkiitan ATT yapilan 10 olgu iizerinde
yaptigimiz 6n degerlendirme sonuclari temel ali-
narak belirlendi. Gii¢ analizi icin G*Power (Versiyon
3.1.9.2, Franz Paul, Universitat Kiel, Almanya) prog-
rami kullanildi (19). On ¢alismada elde edilen par-
mak ucuna yiikselme seviyeleri; cerrahi taraf 6,89
cm ve standart sapmasi 1,43 c¢m sayilari; saglam
taraf icin 9,26 cm ve standart sapma 1,97 sayilari
kullanilarak p<0.05 ve beta=0.95 dikkate alindigin-
da toplam olgu sayisi 16 birey olarak hesapland.
Verilerde kayip yasanmamasi icin hesaplanan birey
sayisindan % 20 fazlasinin calismaya dahil edilme-
si planland.

Calismaya, Hacettepe Universitesi Spor Hekimligi
Anabilim Dal’nda ayni hekim tarafindan takip edi-
len ve Hacettepe Universitesi Fizik Tedavi ve Reha-
bilitasyon Fakiiltesi’ne yonlendirilen perkiitan ATT
gecirmis 20 birey dahil edildi. Dahil edilme kriter-
leri, 18-55 yas arasinda olmak, erkek olmak, rekre-
asyonel olarak spor yapmak olarak belirlendi (11).
Tekrarli Asil tendon kopma hikayesi olan, bilateral
kopma veya tendon yaralanmasi geciren, nérolojik
defisiti olan, alt ekstremitede herhangi bir cerrahi
oykisu olan, Asil tendona kortikosteroid enjeksiyon
dykusi olan bireyler calisma disi birakildi (11). Ca-
lismaya katilim gondilliilik esasina gére yapildi. Her
bireyden calisma o6ncesi yazili aydinlatiimig onam
formu alindi ve bireyler kisisel verilerin korunmasi
hakkinda bilgilendirildi.



Y denge testi icin diiz bir zemin lzerine yerlestirilen
Y biciminde ¢ cizgi kullanildi. Bireyler, 6ne uzanma
sirasinda ug ¢izginin birlesim yerine (seklin merke-
zine) basparmaklar gelecek sekilde; arka ice uzan-
mada ise topuklar seklin merkezinde olacak sekilde
tek ayak Uzerinde pozisyonlandi. Daha sonra tek
ayak pozisyonlarini koruyarak serbest olan ayak ile
sirasiyla 6ne ve arka-i¢ yone uzanmalari ve her bir
uzanmadan sonra baslangi¢ pozisyonuna dénmeleri
istendi. Uzanabildigi nokta cm cinsinden kaydedildi.
Yapilan testlerde kisi tek ayak tstiindeki dengesini
koruyamadiginda, sabit olan ayagin topugu yerle
temasi kesildiginde, serbest olan ayak yerle temas
ettiginde, yonler arasi geciste serbest ayak baslan-
gic pozisyonuna getirilemediginde yapilan deneme
iptal edildi ve test tekrarlandi. Y denge testinin ge-
cerlik ve givenilirliginin yiksek oldugu belirtilmistir
(ICC=0.87) (20, 21).

Calismaya katilan bireylere parmak ucuna yiiksel-
me testi modifiye bir sekilde uygulandi (7). Test si-
rasinda katilimcilardan diz tam ekstansiyonda tek
ayak Uzerinde bir basamakta sadece parmak ucu
destegi ile durmalar istendi. Bireylere (¢ tekrarli
maksimum topuk kaldirma (parmak ucuna yiksel-
me) yaptirildi. Bireylerden, her tekrarda maksimum
topuk kaldirmasi istendi ve her denemedeki topuk
kaldirma yiiksekligi kaydedildi.

Ayak-ayak bilegi cerrahileri sonrasi fonksiyonel
durumu belirlemek icin parmak ucuna yikselme
testi ve Y denge testi klinikte kolay uygulanabilen,
gecerli, givenilir, fonksiyonel testler arasindadir
(11,20,22).

Ayak-Ayak Bilegi Arastirmasi (FAOS) agri, gunlik
yasam aktivitesi (GYA), rekreasyonel aktivite ve
spor sirasindaki semptomlari ve ayak-ayak bile-
gi ile iliskili yasam kalitesini degerlendirmek icin
gelistirilmis bir ankettir (23). Anket bes alt dlcege
bélinmis 42 sorudan olusmaktadir. Her bir alt &l-
cek icin maksimum puan 100’ diir. Bireylerin yiksek
puan almasi fonksiyonel diizeylerinin iyi olduklarini
gostermektedir. Bu anketin Tirkce gecerlik ve gu-
venirligi yapilmis ve anketin ayak-ayak bilegini ilgi-
lendiren problemleri degerlendirmek icin gecerli ve
glivenilir oldugu bulunmustur (24). Calismanin ya-
pilmasinda, anketin Tirkce versiyon calismasini ya-
pan yazarlardan gerekli kullanim izinleri ainmistir.

Tan F., Giiney Deniz H., Ulusoy B., Harput G., Dénmez G., Doral M.N.

istatiksel Analiz

Verilerin istatistiksel analizlerinde Statistical Pa-
ckage for the Social Sciences (SPSS) (IBM Corp.
Armonk, New York, ABD) 23.0 programi kullanildi.
Olctimler belirlenen degiskenler, ortalama + stan-
dart sapma (XtSS) olarak ifade edildi, sayimla
belirlenen degiskenler icin yiizde (%) degeri hesap-
landi. Veriler elde edildikten sonra normal dagilimi
degerlendirmek icin gorsel (histogram) ve analitik
(Shapiro-Wilk) yontemleri kullanildi. Normal dagi-
hm kosulunu saglayan verilerin ikili grup karsilas-
tirmalarinda, Paired Sample t testi kullanildi. Sinif
ici korelasyon katsayisi (ICC) kullanilarak intrarater
guvenirliligi degerlendirildi. Literatiirde, daha 6nce
fonksiyonel testler icin minimal degisim (Minimal
Detectable Change, MDC) ve 6lciim standart hata-
lari (Standart Error of Measurment, SEM) perkiitan
Asil tamirli bireylere 6zel tamimlanmadigi icin, bu
calismada her bir teste 6zel MDC ve SEM degerler-
leri hesaplandi ve bu degerler (izerinde farklar yo-
rumlandi. Y denge testi mesafeleri ve parmak ucuna
yikselme seviyesinin él¢iim hatalari, SEM ve % 90
gliven ile tespit edilebilir MDC; SEM=SDxV(1-ICC),
(MDC90%)=1.96x V(2xSEM ) formidilleri ile hesap-
landi (25, 26). Tum istatistiklerde yaniima olasihgi
degeri p<0,05 olarak alindi. Y denge testi ve par-
mak ucu yikselme testi ICC, SEM ve MDC degerleri
yukari belirtilen formidiller ile hesapland. (Tablo 2).

SONUGLAR

Bireylerin demografik ozellikleri Tablo 1'de goste-
rilmistir. Uygulanan cerrahi sonrasi gecen siire or-
talamasi 5,02 yil (min-maks=2,00-13,00 yil) idi.

FAOS alt baslklar sonuclarindan; belirtiler ve tu-
tukluluk skoru 87,90+12,34 (min-maks=61-100);
agri skoru 93,60+11,55 (min-maks=58-100); GYA
skoru 94,95+9,76 (min-maks=66-100); spor skoru
86,75+17,03 (min-maks=50-100) ve yasam kalitesi
skoru 78,15+17,50 (min-maks=: 50-100) idi.

ATT yapilan bireylerde Y denge testi 6ne uzanma
(p=0,008) ve arka ice uzanma mesafeleri (p=0,014)
saglam tarafa gore daha diisik bulundu (Tablo 3).
Her iki ekstremite arasindaki 6ne uzanma sirasin-
da istatistiksel olarak bulunan bu farkin (ortala-
ma=2,67 c¢m), hesaplanan MDC degerinden (min-
maks=2,53-2,57 cm) daha yiiksek oldugu bulundu.
Her iki ekstremite arasindaki arka ice uzanma sira-

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(2)



Asil Tendon Tamirli Bireylerde Cerrahi Sonrasi Uzun Dénem Fonksiyonel Sonuglarin incelenmesi

Tablo 1: Asil Tendon Tamiri Olan Bireylerin Demografik Ozellikleri.

ATT

Demografik Ozellikler (n=20)

X+SS Min-Maks
Yas (yil) 40,15+7,32 29-51
Boy (cm) 178,60+7,54 169-194
Viicut Agirhg (kg) 86,75+12,39 70-120
Viicut Kiitle indeksi (kg/m?) 2717327 21,8-333
Cerrahi Sonrasi Siire (yil) 5,02+3,64 2-13

ATT: Asil Tendon Tamiri.

sinda istatiksel olarak bulunan bu farkin ise (orta-
lama 2,86 cm), MDC’den (min-maks=3,07-3,54 cm)
daha dustk oldugu gorildd.

Cerrahi taraf parmak ucu yiikselme mesafesi sag-
lam tarafa gore daha diisuk idi (p<0,001) (Tablo 3).
Ekstremiteler arasindaki farkin (ortalama 2,37 cm),
hesaplanan MDC degerinin (min-maks=1,63-1,79
cm) Ustilinde oldugu gorildi.

TARTISMA

Perkiitan ATT uygulanan bireylerin parmak ucu yiik-
selme ve Y denge testi 6ne uzanma mesafeleri cer-
rahi tarafta saglam tarafa gore daha dusik idi. Y
denge testi arkaya uzanmada ekstremiteler arasin-
daki farkin MDC degerinin altinda oldugu gorildi.
Cerrahi sonrasi ortalama 5,02 yilda, ayak-ayak bi-
legi fonksiyonelligini belirten FAOS anket sonuglari-
nin maksimum puana yakin oldugu goézlendi.

Y denge testi alt ekstremite dinamik stabilitesini,
rehabilitasyonda fonksiyonel gelisimi izlemeyi, alt
ekstremite yaralanmalari icin risk diizeyini belirle-
mek icin kullanildigindan ATT’li bireylerde kullanimi
son yillarda siklik kazanmistir (12,21). Ozer ve ark.
(12), 23 tek tarafli ATT’li bireyde ameliyath tarafta,
one uzanma mesafesi (ortalama 63,1 cm) ve arka
ice uzanma mesafesini (ortalama 84,4 cm); diger
taraf 6ne uzanma (ortalama 67,7 cm) ve arka ice
uzanma (ortalama 84,8 cm) mesafesine gére diisiik

olmasina ragmen, her iki taraf arasinda istatistik-
sel olarak fark olmadigini vurgulamislardir. Wang
etal. (13) ATT’li 23 erkek sporcu ve saglikli 10 spor-
cuda yaptiklari calismada Y denge testinin toplam
skorunun cerrahi tarafta, saglam taraf ve saglikh
grubun kontrol tarafina goére daha dusiik oldugu-
nu ve bu farklarin istatiksel olarak anlamli oldugu-
nu belirtmislerdir. Her iki calismada da kullanilan
testlerin SEM ve MDC degerleri belirtilmemistir.
Calismamizda da benzer olarak, ATT’li bireylerde
6ne uzanma ve arka ice uzanma mesafelerini di-
ger tarafa gore daha dusik bulunmasina ragmen
bu farkin arka ice uzanmada hesaplanan MDC se-
viyelerine ulasmadig gorildi. ATT'li bireylerde 6ne
uzanmada bozukluk devam ederken, arkaya uzan-
mada ekstremiteler arasinda farklarin olmamasi,
arkaya uzanma esnasinda govde fleksiyonun daha
fazla olmasi ve agirlik merkezinin 6ne tasinmasi so-
nucu Asil tendondaki gerilim azaltilmis ve ekstremi-
teler arasinda benzer sonuclar bulunmasina neden
oldugunu diisinmekteyiz. Calismamizin sonuclari,
ATT’li bireylerde kullanilan fonksiyonel testlerin
SEM ve MDC degerleri izerinde yorumlanmasi ge-
rektigini gostermektedir. Buna ek olarak calisma-
mizda Y denge testinde 6ne uzanma (2,6 cm) ve
arkaya uzanmanin (2,8 cm) ekstremiteler arasi fark
degerleri literatiirde tanimlanan 5,5 cm'lik farktan
daha diistik olmasi (16), Perkutan ATT yapilmis olan
bu bireylerin alt ekstremite stabilitesinin daha iyi

Tablo 2: Y Denge Testi ve Parmak Ucuna Yiikselme Ol¢ciimlerinin Standart Hata Ol¢iimii, Minimum Tespit Edilen Degisiklik

ve Sinif ici Korelasyon Katsayisi

. Cerrahi Taraf Saglam Taraf
Degisken
ICC SEM MDC ICC SEM MDC
Y Denge Testi One Uzanma (cm) 0,98 0,86 2,57 0,98 0,83 2,53
Y Denge Testi Arka ige Uzanma (cm) 0,97 1,23 3,07 0,97 1,63 3,54
Parmak Ucuna Yiikselme (cm) 0,91 0,41 1,79 0,96 0,34 1,63

ICC: Sinif Ici Korelasyon Katsayisi, SEM: Standart Hata Olciimii, MDC: Minimum Tespit Edilen Degisiklik.

Y
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Tablo 3: Y Denge Testi Uzanma Mesafeleri ve Parmak Ucuna Yikselme Seviyeleri.

Degisken Cerr;hi Taraf Saglam Taraf p
+SS X+SS

Y Denge Testi One Uzanma (cm) 65,97+6,44 68,64+6,24 0,008*

Y Denge Testi Arka ige Uzanma (cm) 80,31+7,95 83,17+9,77 0,014*

Parmak Ucuna Yiikselme (cm) 6,89+1,43 9,26+1,97 0,001*

*p<0,05.

oldugu yéniinden yorumlanabilir.

ATT sonrasi, tek ayak parmak ucunda yiikselme me-
safesindeki azalma veya esitsizlik cerrahiyi takiben
uzun dénemde karsilasilan énemli fonksiyonel ka-
yiplardan biri olarak tanimlanmaktadir (6,15). Bror-
sson ve ark. (27) cerrahi veya konservatif olarak
tedavi edilen toplam 93 ATT’li bireye 3 aylik takip
sonunda tek ayak parmak ucu yiikselme testi uy-
gulamistir. Calismada yer alan 46 hastanin cerrahi
tarafta t¢lincli ay parmak ucuna yiikselme mesafe-
sinin her iki taraf arasindaki farki 2,0 cm bulmustur.
Yazarlarin, yaptiklari bir baska calismada (6), asil
tendon yaralanmasi olan taraf yiikselme mesafesi-
nin diger taraftan 5,3 cm daha diistk oldugu belir-
tilmistir. Arastirmacilar bu farki yaralanma sonrasi
Triseps Surae kas mimari 6zelliklerinin (pennasyon
acisi veya sarkomer uzunlugu gibi) zaman icinde
uzamis asil tendonuna uyum saglamasi nedeni ile
olabilecegini belirtmislerdir.

Silbernagel et al. (7) cerrahi veya konservatif ola-
rak tedavi edilen 78 ATT’li bireyin 6. ay takiplerin-
de cerrahi taraf parmak ucuna yilkselme mesafesi
farkinin 3,9 cm ve cerrahi sonrasi 12. ayda bu farki
2,8 cm oldugunu bulmustur. Ayni yazarlarin yaptigi
baska bir calismada (11), sekiz ATT’li bireyi 3. ay,
6. ay ve 12. aylarda cerrahi taraf ile saglam tara-
fin parmak ucuna yiikselme mesafelerini karsilas-
tirmislar ve her takipte cerrahi taraf degerlerinin
saglam taraftan daha disik oldugunu bulmuslar-
dir. Arastirmacilar, her iki calismanin sonuglarini
cerrahi sonrasi birinci yilin sonunda cerrahi taraf
parmak ucuna yiikselme mesafesinde defisitler ola-
bilecegini vurgulamislardir. Bu defisitlerin sebebini
tendonun uzamasindan kaynaklanan plantar fleksor
kas kuvveti kaybina bagli olabilecegini belirtmis-
lerdir. Calismamizda da literatiir ile uyumlu olarak
ATT grubunda cerrahi taraf parmak ucuna yiiksel-
me mesafesi saglam taraftan daha disik bulundu
(ortalama fark 2,27 cm). ATT grubu cerrahi tarafi,
diger tarafa gore parmak ucunda yiikselme seviye-

sinin daha disuk olmasi tendon boyundaki degisim,
tamir sonrasi Triceps Surae kasindaki kuvvet fark-
hliklar, tendon uzama-gerilim iliskisinin bozulmasi
ile iliskili olabilir. ileride yapilacak calismalar ile, bu
faktorlerin parmak ucuna yilkselme mesafesi uze-
rindeki etkisinin arastirilmasi, neden sonug iliskile-
rinin yorumlanmasi acisindan yol gosterici olacagi-
ni distinmekteyiz.

Uygun bir ayak-ayak bilegi esnekligi ve yeterli ha-
reket acikligl; kosma, merdiven inip-cikma ve spor
aktivitelerinin yapilabilmesi icin gereklidir (28). OlI-
sson ve ark. (29), 49 ATT'li bireyin cerrahi sonrasi
birinci yilda FAOS-GYA ve spor alt skorlarinda ol-
dukca yuksek iyilesme oldugunu vurgulamislardir.
Calismamizda FAOS'un tim alt skorlarinin yiiksek
oldugu gorildu. FAOS anketi alt ekstremite fonksi-
yonelligini ayrintil bir sekilde degerlendirmekte ve
yiksek puanlar bireylerin yilksek fonksiyon seviye-
sine sahip oldugunu gostermektedir. Calismamizda
ATT’li bireylerin FAOS alt skorlarinin yiiksek puana
yakin olmasi, yapilan klinik testlerde fark olmasina
ragmen, hastalarin fonksiyonel olarak iyi diizeyde
hissettiklerini gostermektedir. FAOS gibi skorlar
bireylerin kendi kendilerini degerlendirdikleri bir
baska deyisle “algiladiklari saglik durumunu” yan-
sitan degerlendirmelerdir. Bu yiizden, klinik testler-
de farklilik olmasina ragmen, bireyler bu farkhhgi
algilamadan kendilerini daha fonksiyonel goriip,
degerlendirmelerini bu yonde yapmis olabilirler.
Buna ek olarak, cerrahi sonrasi gecen sire uzadik-
ca, bireylerin giinlik yasama adaptasyon siirecleri
de iyilesmektedir. Calismaya dahil edilen bireylerin
degerlendirmeye alindiklari sire araliginin genis ol-
masi (2-13 yil) yine FAOS sonuglarini olumlu yénde
etkilemis olabilir.

Cahismamizin birinci limitasyonu, cerrahi sonrasi
Asil tendondaki yapisal degisikliklerin veya ayak
bilegi cevresindeki kaslarin mimari 6zelliklerin, Ult-
rasonografi veya Manyetik Rezonans Goriintiileme
ile degerlendirilmemis olmasidir. ikinci limitasyon
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Asil Tendon Tamirli Bireylerde Cerrahi Sonrasi Uzun Dénem Fonksiyonel Sonuglarin incelenmesi

ise, Triceps Surea kas kuvvetinin degerlendirilme-
mesidir. Cerrahi sonrasi gecen siirenin katilimcilar
arasinda farkhlk gostermesi de limitasyonlarimiz
arasinda siralanabilir. Kas mimari ézelliklerinin go-
rintlleme yéntemleri ile incelenmesi, tendon boyu-
nun ve kas kuvvet degerlerinin belirlenmesi ATT’li
bireyler hakkinda daha detayl bilgiler elde edilme-
sini saglayabilir.

Bu calismanin guclu yani perkiitan Asil tamiri yapil-
mis bireylerin uzun dénem ekstremiteler arasindaki
fonksiyonel farkliliklari gésterilmis olmasidir. Buna
ek olarak, bu farkliliklar SEM ve MDC degerleri iize-
rinden yorumlanarak klinik anlamhhklari dékiimen-
te edilmistir. Bu acidan calismanin, arastirmacilara
hem yon gosterici hem de referans niteligi tasidigi-
ni diistinmekteyiz.

Sonuc olarak, bu calisma ATT’li bireylerde uzun do-
nem sonuclarinda ayak-ayak bilegi fonksiyonel di-
zeylerinin yiilksek seviyede oldugunu gostermistir.
Ek olarak, uzun dénemde dinamik denge ve parmak
ucunda yiikselme seviyelerinde ekstremiteler ara-
sinda farkliliklar oldugunu gostermistir. Gelecekteki
arastirmalarin dinamik denge ve parmak ucunda
ylikselme seviyelerinde yetersizlige sebep olabile-
cek faktorlerin (tendon boyundaki degisimler, kas
kuvvet yetersizlikleri, tendon ve kas govdesindeki
mimari degisimler gibi) arastirilmasina odaklanil-
masi gerektigini diisliniiyoruz.

Destekleyen Kurulus: Calisma icin herhangi bir fi-
nansal destek alinmamistir.

Cikar Catismasi: Yok.

Etik Onay: Calisma, Hacettepe Universitesi Giri-
simsel Olmayan Etik Kurulu tarafindan 02.07.2019
tarihinde GO 18/668 sayili kurul karari ile onaylan-
mistir.

Aydinlatilmis Onam: Katilimcilardan yazili aydin-
latiimis onam alind.

Hakem Degerlendirmesi: Bagimsiz dis hakemler
tarafindan degerlendirilmistir.

Yazar Katkilari: Fikir/Kavram-FT, HGD, GH, BU,
MND; Tasarim- FT, HGD, GH, BU; Denetleme/Da-
nismanlik; MND, GD, HGD, Kaynaklar ve Fon Sagla-
ma- HGD; Materyaller- HGD; Veri Toplama ve/veya
isleme- FT, HGD, GH, BU; Analiz ve/veya Yorumla-
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ROLE OF SPINAL MOBILITY ON UNSUPPORTED
UPPER EXTREMITY EXERCISE CAPACITY IN
ASYMPTOMATIC YOUNG ADULTS: A CROSS-
SECTIONAL STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Upper extremities are essential to perform activities of daily living. Along with many
factors, the spinal region has an important effect on performing upper extremity movements. Our
study's first aim was to examine the relationship between unsupported upper extremity exercise
capacity (UUEEC) and spinal mobility. The second aim of the study was to determine whether
spinal mobility is a predictor of the UUEEC.

Methods: Forty asymptomatic and volunteer individuals (age=21.50+1.51 years, 52.5% of females)
were included in the study. The 6-minute pegboard and ring test (6PBRT) was performed to assess
the UUEEC. Spinal mobility was assessed to use a hand-held, computer-assisted electromechanical
device (the Spinal Mouse System, Idiag, Fehraltorf, Switzerland). The spinal mobility analysis in the
sagittal (SAP — maximal extension/flexion) and the coronal (CRP - maximal left/right lateral flexion)
plane was measured.

Results: The 6PBRT score had a moderate and positive correlation with the SAP spinal mobility
(r=0.361, p=0.022) and the CRP spinal mobility (r=0.322, p=0.043). Stepwise multiple linear
regression analysis demonstrated that the SAP spinal mobility was a significant and independent
predictor of the 6PBRT score with 11% of the variance.

Conclusions: The SAP spinal mobility was found as a predictor of the UUEEC in asymptomatic
individuals. This study demonstrates that UUEEC could be improved by increasing spinal mobility.

Key Words: Exercise Test; Spine; Upper extremity.

ASEMPTOMATIK GENC ERiSKINLERDE DESTEKSIZ
UST EKSTREMITE EGZERSIZ KAPASITESiI UZERINDE
SPINAL MOBILITENIN ROLU: KESITSEL BiR CALISMA

ARASTIRMA MAKALESI

0z

Amag: Ust ekstremiteler giinlik yasam aktivitelerini gerceklestirmek icin énemlidir. Omurga bolgesi
bircok faktorle birlikte iist ekstremite hareketlerinin gerceklestirilmesinde 6nemli bir etkiye sahiptir.
Calismamizin ilk amaci DUEEK ile spinal mobilite arasindaki iliskiyi incelemekti. Calismanin ikinci
amaci, spinal mobilitenin DUEEK'in bir belirleyicisi olup olmadigini belirlemekti.

Yontem: Calismaya kirk asemptomatik ve géniillii birey (yas=21,50+1,51 yil, 52,5% kadin) dahil
edildi. DUEEK'ni degerlendirmek icin 6-dakika pegboard ve ring testi (6PBRT) yapildi. Spinal
mobilite elde tasinabilen, bilgisayar destekli bir elektromekanik cihaz (Spinal Mouse System, Idiag,
Fehraltorf, isvicre) kullanilarak degerlendirildi. Sagittal (SAD- maksimal ekstansiyon/fleksiyon) ve
koronal (KRD-maksimal sol/sag lateral fleksiyon) diizlemde spinal mobilite él¢iildii.

Sonuclar: 6PBRT skoru ile SAD spinal mobilite (r=0,361, p=0,022) ve KRD spinal mobilite (r=0,322,
p=0,043) arasinda orta giicte ve pozitif bir iliski vardi. Kademeli coklu dogrusal regresyon analizi
SAD spinal mobilitenin 6PBRT skorunun % 11 varyans ile anlamli ve bagimsiz belirleyicisi oldugunu
gosterdi.

Tartigma: SAD spinal mobilite, asemptomatik bireylerde DUEEK'nin bir belirleyicisi olarak bulundu.
Bu ¢calisma DUEEK'nin spinal mobilite artirilarak gelistirilebilecegini géstermektedir.

Anahtar Kelimeler: Egzersiz Testi; Omurga; Ust ekstremite.
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INTRODUCTION

Upper extremities are essential to perform a lot
of different tasks (1). These tasks’ most import-
ant ones are daily living activities such as drinking,
eating, dressing, personal hygiene, and work-re-
lated tasks. Additionally, unsupported upper limb
movement is required to perform many of these
activities (2). At the same time, upper extremi-
ty activities play a significant role in many sports
(3,4). It has been shown that some of the muscles
that participate in upper extremity positioning may
have both ventilatory and postural tasks (5). As a
result, when the upper extremity elevates, oxygen
consumption increases by approximately 16%, and
pulmonary ventilation, increasing by about 24% in
healthy individuals (5). This situation limits people
in performing and maintaining upper limb move-
ments. Unsupported upper extremity exercise ca-
pacity (UUEEC) is limited in healthy individuals
and patients with cardiopulmonary disease (5,6).
Therefore, it is vital to know the predictors of the
UUEEC.

Along with many factors, the spinal region has an
essential effect on performing upper extremity
movements. However, functional upper extremity
movement is the capacity of a physiological syner-
gy of separate body parts (pelvis, spine, and shoul-
der) as a segment of a kinetic chain (7). It has been
demonstrated that the lower body and the trunk
have a vital role in physical performance, contrib-
uting to approximately 55% of the total force and
kinetic energy generated during a throw (8), around
80% of the total available range of “trunk” axial
rotation, (9) and kinematically crucial to the upper
extremity (10,11). Additionally, it has been shown
that three times higher elbow/shoulder injury prev-
alence occurs with low trunk rotation flexibility in
softball players (12). Besides, the activation of the
muscles of both regions is interrelated. Clark et al.
have demonstrated that lumbar multifidus activa-
tion is associated with anterior deltoid activation
(13).

Although the relationship between upper extremity
movements and spinal region is known, the rela-
tionship between the UUEEC and spinal mobility
has not been studied to the best of our knowledge.
Additionally, knowing the possible predictors of the
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UUEEC would contribute to developing the activ-
ities of daily living and other activities related to
the upper extremity. Therefore, the first aim of our
study was to examine the relationship between
UUEEC and spinal mobility. The second aim of the
study was to determine whether spinal mobility is
a predictor of the UUEEC.

METHODS

Asymptomatic and volunteer young adults with-
out any deformity or pathology of the spine in the
age range of 18 to 25 years were included in this
cross-sectional study. Persons with a diagnosed
disease (orthopeadic, cardiopulmonary, or neuro-
logic disease) and a pathology involving upper and
lower extremities were excluded from the study
(14). The study was announced to participants via
social media and brochure. The study was per-
formed at Kirsehir Ahi Evran University, School of
Physical Therapy and Rehabilitation, between No-
vember 2019 and March 2020. The Kirsehir Ahi
Evran University Ethics Committee approved the
study protocol (Approval Date: 08.10.2019 and Ap-
proval number: 2019-17/175). All the participants
provided written, informed consent to participate
in the study. The study was conducted following the
Declaration of Helsinki standards.

The socio-demographic characteristics of the par-
ticipants were recorded. The exercise and smoking
habits of the participants were questioned.

The 6PBRT was performed to assess the UUEEC.
The test was performed following the method de-
scribed by Zhan et al. (15). Four pegs (two pegs were
positioned at the shoulder level and two other pegs
at 20 cm above the shoulder level) and a total of 20
rings (ten rings for each of the two lower pegs) are
placed on a pegboard in this test. Participants were
asked to sit straight in a chair. A pegboard was
placed in front of the participants at arm’s length
from the body. Participants were asked to use both
hands simultaneously to move one ring from each
of the lower pegs to the upper pegs, then vice ver-
sa. The total number of rings placed was calculated
at the end of six minutes. Hemodynamic responses,
dyspnea, and fatigue were assessed before and af-
ter the 6PBRT.

Spinal mobility was assessed to use a hand-held,
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computer-assisted electromechanical device (the
Spinal Mouse System, ldiag, Fehraltorf, Switzer-
land). Pivot points were determined as the spinous
process of C7 and the top of the anal crease (ap-
proximately S3). Measurements were performed
between these two points. Measurements were
made in the maximal flexion/extension and maxi-
mal left/right lateral flexion positions. The analysis
of spinal mobility in the sagittal (SAP - maximal ex-
tension to flexion) and the coronal (CRP — maximal
left to right flexion) plane was assessed (16).

A previous study showed a significant association
between upper extremity muscle strength and core
endurance (17). Based on the study, the minimum
required sample size was calculated as 40 partic-
ipants for the probability level as 0.05, the antici-
pated effect size as 0.41, and the statistical pow-
er level as 80% using ‘Correlation: Point-Biserial
Correlation Statistical Test’ in G*Power Software
(Version 3.1.9.2, Diisseldorf University, Diisseldorf,
Germany).

Statistical Analysis

The data was analyzed to use the IBM SPSS Sta-
tistics for Windows software (Version 20.0., IBM
Corp., Armonk, New York, USA). The Shapiro-Wilk
test and histograms were used to check normali-

Table 1: Participants’ Characteristics.

ty. Values are expressed as mean + standard de-
viation or median (25-75 quartiles) for continuous
variables, and frequencies were reported for cate-
gorical variables. The paired sample t-test and the
Wilcoxon test were used to compare before and
after the 6PBRT parameters. The Pearson prod-
uct-moment correlation coefficients were used to
examine the correlations between the 6PBRT score
and spinal mobility. Correlation coefficients of
>0.50 were considered a strong correlation, 0.30-
0.50 as a moderate correlation, and 0.20-0.30 as a
weak correlation (18). The stepwise multiple linear
regression analysis was used to identify predictors
of the 6PBRT score. The level of significance was
set at p<0.05 (19).

RESULTS

Initially, we had taken 44 participants; but four of
the participants were excluded from the study due
to not completing the tests. The data obtained
from 40 participants (52.5% of females) were an-
alyzed. The characteristics of the participants are
presented in Table 1.

Heart rate, systolic blood pressure, diastolic blood
pressure, and fatigue values were higher after the
test than before the 6PBRT (Table 2).

Variables S(l; b::g;s
Characteristics Mean + SD Min-Max
Age (years) 21.50+1.51 18-25
Sex (female, %) 21 52.50
Weight (kg) 68.50+12.69 47-93
Height (cm) 171.45+10.37 150-193
BMI (kg/m?) 23.19+3.24 16.90-35.44
Exercise Habit (yes), n (%) 19 47.50
Smoking Habit (yes), n (%) 13 32.50
Smoking history (pack-years) 1.60+2.67 0.00-10.00
Spinal Mobility Parameters

Total Spinal extension (°) 24.25+11.28 2-49
Total Spinal flexion (°) 95.07+16.92 50-130
The SAP Spinal Mobility (°) 119.32+24.06 66-158
Total Spinal Left Lateral Flexion (°) 32.55+6.31 20-47
Total Spinal Right Lateral Flexion (°) 31.62+8.80 8-50
The CRP Spinal Mobility (°) 64.17+14.20 28.94

BMI: body mass index, SAP: sagittal plane, CRP: coronal plane.
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Table 2: The 6-Minute Pegboard and Ring Test Parameters.
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Subjects (n=40)
6-Minute Pegboard and Ring Test Baseline After P
Mean+SD Mean+SD

Heart Rate (bpm) 85.28+11.91 91.30+12.44 <0.0013*
SpO, (%) 97.52+1.13 97.10+1.39 0.0742
SBP (mmHg) 111.50+12.51 118.63+16.90 <0.0012*
DBP (mmHg) 69.00+8.71 72.75+9.12 0.006**
Dyspnea (MBS)* 0 (0-0) 0.0 (0.0-0.0) 0.102°
Arm Fatigue (MBS) ¢ 0.0 (0.0-3.0) 4.0 (2.25-5.0) <0.001°%*
General Fatigue (MBS) ¢ 0.0 (0.0-3.0) 2.0 (0.0-4.0) <0.001°%*
6PBRT score 176.85+33.38 120-2425

*p<0.05.*paired sample t-test, ®"Wilcoxon signed rank test. *Median (Inter quartile range). *Min-Max. SBP: systolic blood pressure, DBP: diastolic blood pressure,

MBS: Modified Borg Scale, 6PBRT: 6-Minute Pegboard and Ring Test.

Thecre

i
()

6PBRT score

=0322, p=0.043

a b r=0.361, p=0.022

The 6PBRT score had moderate and positive cor-
relation with the SAP spinal mobility (r=0.361,
p=0.022) and the CRP spinal mobility (r=0.322,
p=0.043) (Table 3, Figure 1).

The SAP spinal mobility and the CRP spinal mobil-
ity were included as independent variables in the
regression model to determine the possible predic-
tors of the 6PBRT score. Stepwise multiple linear
regression analysis demonstrated that the SAP
spinal mobility was significant and independent
determinant of the 6PBRT score with 11% of the
variance (Table 4 and Figure 2).

The regression equation formula of the dependent
variable was calculated by using explanatory vari-
ables and coefficients. The regression equation for-
mula is:

“6PBRT score =
0.50).”

DISCUSSION

117.09 + (SAP spinal mobility x

The study’s main finding demonstrated that SAP
spinal mobility was founded as a predictor of the
UUEEC in asymptomatic individuals. Besides, this
study showed that the UUEEC had a moderate and

positive correlation with the SAP spinal mobility
and the CRP spinal mobility.

The 6PBRT was performed to assess the UUEEC
in this study (15). The mean 6PBRT score was
176.85+33.38. There are no reference values for
the 6PBRT in healthy adults in Turkey, making com-
parisons more difficult. A previous study conduct-
ed in Brazil stated that the average of the 6PBRT
scores between different age groups (over 30 years
old) ranged between 215 and 132 (20). According
to these values, it could be said that 6PBRT scores
are lower than the previous study, considering our
age group. Hemodynamic responses, dyspnea, and
fatigue were assessed before and after the 6PBRT.
If more than 120 bpm of the resting heart rate,
systolic blood pressure is more significant than 180
mmHg or diastolic blood pressure greater than 100
mmHg and Sp02 <80% before testing were not
applied to the participants (21-23). Additionally,
heart rate, systolic blood pressure, diastolic blood
pressure, and fatigue values were higher after the

Regression Standardized Residual
i
o
025
o

Regression Standardized Predicted Value
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Table 3: Correlation between the 6-Minute Pegboard and Ring Test Score and Spinal Mobility

Parameters r P
The SAP Spinal Mobility (°) 0.361 0.022*
The CRP Spinal Mobility (°) 0.322 0.043*

*p<0.05. r: Pearson product moment correlation coefficient. SAP: sagittal plane, CRP: coronal plane.

Table 4: Stepwise Multiple Linear Regression Model of the 6-Minute Pegboard and Ring Test.

Variable B SE Beta t VIF P
Constant 117.09 25.52 - 458 - <0.001*
The SAP spinal mobility (°) 0.50 0.21 0.36 2.38 1.000 0.022*

*p<0.05. r=0.36; R?=0.13; adjusted R?=0.11 (F=5.696). B: unstandardized regression coefficient, SE: standard error, VIF: variance inflation factors SAP: sagittal

plane

test than before the 6PBRT. Studies investigating
6PBRT, including wide age ranges in the Turkish
population, are needed.

Studies investigating the effects of smoking on spi-
nal mobility are quite limited. Dishauzi et al. have
demonstrated that the non-smoking participants
demonstrate higher spinal mobility than the smok-
ing group (24). Additionally, exercise habits could
affect spinal mobility (25). The study participants’
percentages of smoking and exercise habits were
32.5% and 47.50%, respectively. In this respect,
studies evaluating spinal mobility separately ac-
cording to smoking and exercise habits are needed.

Upper extremities play an essential role in a lot
of different tasks (1). Many of these tasks occur
with unsupported upper extremity movements (2).
Therefore, factors affecting upper extremity func-
tions should be well known (26). Many body regions
such as the spine, pelvis, and shoulder work in a
certain synergy in performing functional upper limb
movements. The spinal region has an essential ef-
fect on performing upper extremity movements in
this synergy (7). Crosbie et al. have demonstrat-
ed that humeral, scapular and thoracic segments
demonstrate consistent, synchronous interactions
(27). Heneghan et al. have demonstrated that tho-
racic spine mobility is an essential link in upper limb
kinetic chains (7). Besides, it has been demonstrat-
ed that lumbar multifidus activation is associated
with anterior deltoid activation (13). Although the
spinal region’s effects on upper extremity move-
ments are known, the relationship between the
UUEEC and spinal mobility has not been studied,
making comparisons more difficult. In addition to
the literature, we found that the UUEEC had a sig-
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nificant correlation with spinal mobility. These re-
sults show that planned methods to increase spinal
mobility may contribute to improving the UUEEC.
In cases where spinal mobility is reduced, dysfunc-
tion may occur in the upper extremity. Especially
in diseases and problems affecting spinal mobility
and posture, examining this issue would be guiding.

The SAP spinal mobility was founded as a predic-
tor of the UUEEC with 11% variance in our study.
A previous study showed a strong relationship be-
tween the range of arm elevation and the SAP mo-
bility (range of thoracic extension) (28). This study
may explain that SAP is a predictor of UUEEC, but
high-quality research and examination are need-
ed in this area. Although the SAP spinal mobility
was founded as a predictor of the UUEEC, the 11%
variance value is not very high. Many factors, such
as upper extremity muscle strength, coordination,
agility, anthropometric features, handgrip strength,
and psychological factors, could affect the UUEEC.
More comprehensive studies to be carried out in
the future would guide in this area.

This study had some limitations. First, in our study,
we did not discriminate participants against gen-
der. Physical differences between genders may
affect results. Second, the cross-sectional design
of the study precludes inferences about the di-
rection of causality among the variables. Third, in
our study, we only evaluated asymptomatic young
adults. In this respect, these results may vary in dif-
ferent disease groups.

In conclusion, the SAP spinal mobility was a predic-
tor of the UUEEC in asymptomatic young adults in
this first study in the literature investigating the re-



lationship between spinal mobility and the UUEEC.
This study suggests that UUEEC could be improved
by increasing spinal mobility.
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Unlii .E,, Ozengin N., Serindag S., Bakar Y, Ankarali H., Topcuoglu A, Asemptomatik Kadinlarda Pelvik Taban Kas Fonksiyonuna
Farkli Kontraksiyon Yéntemlerinin Etkisi, Turk J Physiother Rehabil. 2021; 32(2):182-190. doi: 10.21653/tjpr.781589

ASEMPTOMATIK KADINLARDA PELViK TABAN
KAS FONKSIYONUNA FARKLI KONTRAKSIYON
YONTEMLERININ ETKiSi

ARASTIRMA MAKALESI

0z
Amag: Bu calisma, asemptomatik kadinlarda farkli kontraksiyon yontemlerinin pelvik taban kas
fonksiyonu tizerine etkisini transabdominal ultrasonografi ile degerlendirmeyi amacladi.

Yontem: Arastirmaya asemptomatik oldugu Global Pelvik Taban Rahatsizlik Anketi ile belirlenen ve
gondilli olan 120 kadin dahil edildi. Kadinlarin fiziksel ve sosyodemografik 6zellikleri kaydedildikten
sonra fizyoterapist tarafindan bir saatlik egitim verildi. Bu egitimde dort farkli kontraksiyon
yontemi (pelvik taban kas kontraksiyonu, Hollowing in manevrasi, korseleme manevrasi,
anal kontraksiyon) teorik ve pratik olarak 6gretildi. Kadinlarin pelvik taban kas fonksiyonu
transabdominal ultrasonografi altinda degerlendirildi. Olgiimler her bir kontraksiyon icin ii¢ kez
tekrarlandi ve li¢ 6lctimiin ortalamasi analize alindi. Kontraksiyonlarin siralamasi rastgele yontemle
belirlendi. Kontraksiyon tipine gére pelvik taban kas fonksiyonu Tekrarli Olciimlerde Varyans Analizi
testiyle karsilastirildi.

Sonuclar: Kadinlarin kontraksiyon tipine gore pelvik taban kas fonksiyonu karsilastirildiginda
anlamli fark oldugu bulundu (p=0,001). Bu test sonuclarina goére pelvik taban kas fonksiyonunun
korseleme manevrasinda en yiiksek oldugu, bunu sirasiyla Hollowing in manevrasi, pelvik taban kas
kontraksiyonu ve anal kontraksiyonun takip ettigi saptandi.

Tartisma: Kadinlarin pelvik taban kas fonksiyonunun korseleme manevrasinda en yiksek, anal
kontraksiyon tipinde ise en diisiik oldugu bulundu. Pelvik taban kas egitimi verilirken korseleme
manevrasini iceren egzersizlerin 6gretilmesinin pelvik taban kas fonksiyonunu artirmada daha etkili
olabilecegi disiincesindeyiz.

Anahtar Kelimeler: Anal; Hollowing In; Korseleme; Pelvik Taban; Ultrasonografi.

EFFECTS OF DIFFERENT CONTRACTION METHODS
ON PELVIC FLOOR MUSCLE FUNCTION IN
ASYMPTOMATIC WOMEN

ORIGINAL ARTICLE

ABSTRACT

Purpose: This study aimed to evaluate pelvic floor muscle function in different contractions
methods at asymptomatic women with transabdominal ultrasonography.

Methods: The study included 120 women who were asymptomatic according to the Global Pelvic
Floor Bother Questionnaire and volunteered. After recording the physical and sociodemographic
characteristics of women were given one-hour training by a physiotherapist. In this training, four
different contraction methods (pelvic floor muscle contraction, Hollowing in maneuver, bracing
maneuver, anal contraction) were taught theoretically and practically. Pelvic floor muscle function
was evaluated under transabdominal ultrasonography. Measurements were repeated three times
for each contraction, and the mean of three measurements was taken for analysis. The sequencing
of the contractions was determined by random method. According to women's contraction method,
pelvic floor muscle function was compared with the Analysis of Variance test in Repeated Measures.

Results: According to women's contraction method, pelvic floor muscle function was significantly
different (p=0.001). In light of these test results, the pelvic floor muscle function was the highest in
the bracing maneuver. It was determined that this was followed by Hollowing in maneuver, pelvic
floor muscle contraction and anal contraction, respectively.

Conclusion: The women's pelvic floor muscle function was found to be highest in the bracing
maneuver and the lowest in the anal contraction type. We consider that the exercises given with
bracing maneuver during the pelvic floor muscle training is more effective in increasing the pelvic
floor muscle function.

Key Words: Anal; Hollowing In; Bracing; Pelvic Floor; Ultrasonography.
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GIRIS

Pelvik taban kaslari triner ve fekal inkontinansin
onlenmesi icin kasilirken, gastrointestinal ve driner
sistem iceriginin bosalmasi icin gevserler. Kadin
seksiiel aktivitesinde rol oynar, dogumda term bir
fetusun gecebilmesi icin ileri derecede gerilmeye
maruz kalir ve postpartum dénemde normal fonksi-
yonlarin devam edebilmesi icin tekrar toparlanmasi
gerceklesir (1). Pelvik taban kaslari biitiin bu fonksi-
yonlarina ek olarak govde stabilitesinin saglanma-
sina da katkida bulunmaktadirlar (1).

Son zamanlarda pelvik taban kas fonksiyonunun
degerlendiriimesinde fizyoterapistler tarafindan
transabdominal ultrasonografi kullanilmaya bas-
lanmistir (2-4). Bu yéntem ile invaziv uygulama ge-
rektirmeden pelvik taban kas kuvveti ve morfolojisi
degerlendirilebilmektedir. Ayrica ultrasonografi,
pelvik taban rehabilitasyonu sirasinda geribildirim
ile kas egitimine katki amaciyla ve rehabilitasyonun
etkinligini gostermede objektif veri olarak da kulla-
nilmaktadir (5).

Pelvik taban kaslari, abdominal ve pelvik organla-
ri cevreleyen ‘kor’ bélgesinin bir parcasidir. Pelvik
taban kaslari korun alt tabanini, diyafragma dst
tabanini, abdominal kaslar 6n grubu, gluteal ve pa-
raspinal kaslar ise posterior destegi olusturur (6).
Abdominal kaslar ve pelvik taban kaslari arasinda-
ki bu iliski g6z énline alinarak yapilan calismalar-
da pelvik taban kas kontraksiyonu sirasinda farkli
abdominal kaslarin ko-kontraksiyonunun oldugu
gosterilmistir. Ayrica saglikh goniillilerde yapilan
calismalar farkl abdominal kas kontraksiyonlari si-
rasinda pelvik taban ko-kontraksiyonunun oldugunu
da gostermistir (7-10).

Arastirmacilar intravajinal basin¢ olusumunu inkon-
tinansi olmayan kadinlarda pelvik taban kaslar ve
abdominal kaslarin ko-aktivasyonuna dayandirmis-
lardir (7). Neumann ve Gill transversus abdominus
(TrA) ve internal oblik (I0) kaslarda kasiima olma-
dan pelvik taban kas kontraksiyonu gerceklesme-
sinin mimkin olmadigini belirtmistir. Abdominal
kaslarin ko-aktivasyonunun pelvik taban kas kont-
raksiyonuna katkida bulundugu goértlmustir. Pelvik
taban kaslari ve abdominal kaslar arasindaki iliski,
artmis dretral basing durumunda Uriner kontinan-
sin sirddrilmesini saglamaktadir (9). Literatiirde
abdominal kaslarin kontraksiyonu ve pelvik taban-
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la iliskilendirilen kontraksiyonlar; pelvik taban kas
kontraksiyonu, anal kas kontraksiyonu, Hollowing
in manevrasi ve korseleme manevrasi olarak be-
lirtilmistir (11,12). Hollowing in manevrasi Pilates
egzersizlerinin, korseleme manevrasi ise spinal sta-
bilizasyon egzersizlerinin temelini olusturmaktadir.
Pelvik taban kaslarinin bu iki egzersiz tipinde de
kasildig1 ve pelvik taban kas egitiminde kullanila-
bilecegi bildirilmektedir. Hollowing in manevrasi,
gobek deligi cevresinden lumbal egrilige dogru olan
lokal kas kontraksiyonu (zerinde yogunlasmistir.
Hollowing in manevrasi sirasinda 10 ve rektus ab-
dominus (RA) ile TrA kaslarinin daha az aktiflestigi,
dolayisiyla pelvik taban kas aktivasyonun da daha
az oldugu gorilmektedir (13). Diger taraftan, ante-
ro-lateral abdominal kaslara odaklasarak meydana
gelen korseleme manevrasi, karni disa dogru iter-
ken kullanilan ayni zamanda hem lokal hem global
kaslarin kontraksiyonunu saglamaktadir (6,11). Bu
manevrada kadindan abdominal duvarini germesi/
duzlestirmesi ve bel cevresinin lateral olarak capini
artirmasi istenmektedir (11). Korseleme manev-
ras! 0, obliquus externus (EO), multifudus ve TrA
kaslarinin kontraksiyonunu icerdiginden yine pelvik
taban kas aktivasyonu ile iliskilidir (14). Ayrica pel-
vik taban kas egitiminde siklikla pelvik taban kas
kontraksiyonu ve anal kontraksiyon yéntemleri kul-
laniimaktadir.

Literatiirde bildigimiz kadariyla pelvik taban kas
egitiminde kullanilan pelvik taban kas kontraksiyo-
nu, anal kas kontraksiyonu, Hollowing in manevrasi
ve korseleme manevrasi yontemlerinin hangisinin
daha fazla pelvik taban kas fonksiyonu olusturdugu-
nu arastiran ¢calisma bulunmamaktadir. Calismami-
zin amaci asemptomatik kadinlarda farklh kontrak-
siyon yontemlerinde pelvik taban kas fonksiyonunu
transabdominal ultrasonografi ile degerlendirmek
ve hangi kontraksiyon yonteminin en yiiksek pelvik
taban kas fonksiyonu olusturdugunu belirlemekti.
Cahsmadaki hipotezimiz en yiiksek pelvik taban kas
fonksiyonunun korseleme manevrasinda olusacagi
seklindeydi.

YONTEM

Arastirmanin yapilabilmesi icin Abant izzet Baysal
Universitesi Klinik Arastirmalar Etik Kurulu'ndan
gerekli izin alindi (Onay Tarihi: 29.09.2016 ve Onay
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Numarasi: 2016/62). Bu arastirmaya, Ekim 2016-
Mart 2017 tarihleri arasinda Abant izzet Baysal
Universitesi izzet Baysal Egitim ve Arastirma Has-
tanesi Kadin Hastaliklari ve Dogum Anabilim Da-
I'nda degerlendirilen gonilli 120 asemptomatik
kadin katildi. Kooperasyonu engelleyecek herhangi
bir mental problemi olmayan, 18 yas ve izeri olan,
okuma yazma bilen ve arastirmaya goéniilli olarak
katilmayi kabul eden kadinlar calismaya dahil edil-
di. Calismaya dahil edilmeme kriterleri; pelvik organ
prolapsusu, triner ve fekal inkontinansi, nérolojik
hastahgi, muskuloskelatal problemi olan, herhangi
bir nedenle kas gevsetici ilac kullanan, herhangi
bir abdominal cerrahi gecirmis, gebe, postpartum
ve menopoz déneminde, asiri obez olan kadinlar
olarak belirlendi. Arastirmaya dahil edilen kadin-
lara calismanin amaci, hedefleri ve degerlendirme
programinin icerigi Bilgilendirilmis Onam Formu
dogrultusunda detayl olarak anlatildi. ilgili formun
katihmci tarafindan imzalanmasinin ardindan ka-
dinlar degerlendirmeye alindi.

Calismaya dahil edilen kadinlarin fiziksel 6zellikleri
(vas, boy uzunlugu, viicut agirligi), demografik bil-
gileri (egitim durumu ve siresi, calisma durumu),
menstriiel durumu, obstetrik hikayesi ve tibbi 6z-
gecmisleri kaydedildi.

Kadinlarin pelvik taban semptomu olup olmadigina
karar vermek icin Global Pelvik Taban Rahatsizlik
Anketi (GPTRA) uygulandi. Anketin kullanimi icin
izin alindi. GPTRA pelvik taban fonksiyon bozuklu-
guna bagli goriilen stres lriner inkontinans, sik ve
ani idrar yapma hissi, urge inkontinans, iseme zor-
lugu, pelvik organ prolapsusu, obstriiktif defekas-
yon, fekal inkontinans ve disparoni problemlerini ve
bunlarin rahatsizlik derecelerini degerlendirmekte-
dir (15). GPTRA Peterson ve ark. tarafindan 2010
yilinda gecerli ve giivenilir oldugu kanitlanmis bir
ankettir (16). Bu anketin Tirkce diline adaptasyonu
ve gecerlik ve givenirlik calismasi, Dogan ve ark.
tarafindan 2016 yilinda yapilmistir (15). Olcek top-
lam dokuz sorudan olusmaktadir. Sorulan sorular
sikayetin kendinde bulunup bulunmamasina goére
“hayir” (sifir) ya da “evet”; eger cevaplari evet ise;
sikayetinin kendisini ne kadar rahatsiz ettigi “hi¢”
(bir), “cok az” (iki), “bir miktar” (lic), “oldukca” (dort),
“cok fazla” (bes) seklinde derecelendirilmektedir.
Her soruya bir ile bes arasinda puan verilmektedir.
Puanlama sistemi her soruya ayni agirhgi vermek-
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tedir. Toplam puan sifir ile 45 arasindadir. Skorun
sifirile 100 arasinda puanlanmasi icin, toplam sko-
run ortalamasi alinip 20 ile carpilmaktadir. Puanin
yiksek olmasi sikayetin fazla oldugunu géstermek-
tedir.

Kadinlarin pelvik taban kas fonksiyonu, kadin has-
taliklari ve dogum uzmani (SS, AT) ve fizyoterapist
(IEU) tarafindan transabdominal ultrasonografi
altinda degerlendirildi. Transabdominal ultraso-
nografi kolay uygulanabilen, hizli ve konforlu bir
degerlendirme yontemidir. Probun vajenin icine
yerlestirilmemesi ve kadinin kiyafetlerini cikarmasi-
ni gerektirmemesi nedeniyle intravajinal uygulama
yapilamayan cocuk, adolesan, cinsel istismara ug-
ramis kisiler, erkekler, bazi etnik gruplar ve koitusu
olmayan kadinlar gibi bazi 6zel hasta populasyon-
larinda kullanilabilirligi en biiyik avantajlarindandir
(4). Transabdominal ultrasonografi ile posterior
mesane duvari kullanilarak pelvik tabanin anterior
ve kranial hareketi 6lciilmektedir. Literatiirde triner
inkontinansh kadinlarin abdominal stratejilerinin
bozuk ve kas ateslemelerinin gecikmis oldugu bildi-
rildiginden calismaya sadece saglikh kadinlar dahil
edildi (17). Calismamiza dahil olan kadinlarin biytik
kismi koitusu olmayan kadinlar oldugu icin herhan-
gi bir intravajinal 6lciim yonteminin kullanilmasi
tercih edilmedi. Bu nedenlerle kadinlarin pelvik ta-
ban kas fonksiyon dlciimlerinde dijital palpasyon ve
perineometrik dlctimlerle gecerliligi yapilan ve ara-
larinda korelasyon oldugu bulunan transabdominal
ultrasonografi yénteminin kullaniimasina karar ve-
rildi (17,18).

Dort farkli kontraksiyonun degerlendiriimesinde,
kontraksiyonlarin hangi sira ile yapilacagl kura
yontemiyle belirlendi. Transabdominal ultrasonog-
rafi degerlendiriimesi yapiilmadan 6nce kadinlara
fizyoterapist tarafindan pelvik taban kas kontraksi-
yonu, hollowing in manevrasi, korseleme manevra-
si ve anal kontraksiyonu dogru bir sekilde yapmasi
icin bir saatlik teorik ve pratik egitim verildi. Teo-
rik egitimde pelvik taban anatomisi, pelvik taban
kas fonksiyonlari ve kontraksiyonlari iceren sunum
yapildi. Ayrica pelvik taban kaslari ve pelvik organ-
lar maket lizerinde gosterildi. Sunumun arkasindan
varsa kadinlarin sorulari cevaplanarak pratik egiti-
me gecildi. Pratik egitimde kontraksiyonlar fizyo-
terapist lzerinde kadinlara gosterilerek palpasyon
yoluyla hissetmeleri saglandi. Daha sonra kadinlar-



dan kontraksiyonlari yapmalari istendi. Palpasyon
ve gozlem yoluyla kontraksiyonlarin dogru yapilip
yapilmadigi degerlendirildi ve kadinlar sézel ola-
rak yonlendirildi. Kadinlarin, kontraksiyonlari dogru
yaptiklarindan emin olunduktan sonra degerlendir-
me protokoliine gecildi.

Transabdominal ultrasonografi  degerlendirme
protokoli: Transabdominal ultrasonografi deger-
lendirmesinde Voluson 730 Pro (General Electric,
ABD) ultrasonografi cihazi kullanildi. Olciim 6n-
cesi standart mesane dolum protokolii uygulandi.
Bunun icin kadinlardan degerlendirmeden bir saat
once 600-750 ml su icmeleri ve test sonuna kadar
mesanelerini bosaltmamalari istendi. Kadinlarin 6l-
climi sirt Ustl pozisyonda, dizler 60° fleksiyonda ve
bas altina yastik konularak yapildi. Ultrasonografi
transduseri transvers planda, mesanenin posteri-
or inferior yéniini gorecek sekilde kaudo-posterior
yonde suprapubik olarak yerlestirildikten sonra bi-
rinci belirtec istirahat sirasinda mesanenin tabani-
na konuldu. Kadinlardan daha 6énce teorik egitimde
fizyoterapist tarafindan 6gretilen kontraksiyonu,
sectigi randomizasyon sirasina gére yapmasi is-
tendi. Bu kontraksiyon esnasinda ultrasonografi
goruntist dondurulup ikinci belirte¢ mesanenin
tabanina konularak iki belirte¢ arasindaki mesafe
santimetre (cm) cinsinden 6lcildi. Test proseddiri
sirasinda ultrasonografi transdiiserinin yer degis-
tirmemesine dikkate edildi. Her bir kontraksiyon
tipi icin kadindan ¢ saniye kontraksiyon, 10 saniye
relaksasyon istendi. Olctimler iic kez tekrarlanarak
u¢ olclimin ortalamasi kaydedildi (3). Kadinlara
pelvik taban kas kontraksiyonu, hollowing in ma-
nevrasl, korseleme manevrasi ve anal kontraksiyon
asagidaki sekilde tariflendi.

Pelvik taban kas kontraksiyonu: Kadinlar sirt dsti
pozisyonda, dizler 60° fleksiyonda ve bas altina
yastik olacak sekilde pozisyonlandi. Pelvik taban
kas kontraksiyonunu degerlendirmek icin kadin-
lardan pelvik taban kaslarini kasmalari ve kraniyal
yonde cekmeleri istendi.

Anal kas kontraksiyonu: Kadinlar sirt tistii pozisyon-
da, dizler 60° fleksiyonda ve bas altina yastik ola-
cak sekilde pozisyonlandi. Anal kas kontraksiyonu
icin kadinlardan anis cevresindeki kaslarini kasma-
lari ve kraniyal ydonde cekmeleri istendi.

Hollowing in manevrasi: Kadinlar sirt tstl pozis-
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yonda, dizler 60° fleksiyonda ve bas altina yastik
olacak sekilde pozisyonlandi. Hollowing in manev-
rasi icin kadinlardan pelvislerini anterior pelvik tilt
ile posterior pelvik tilt arasi yani nétral pozisyona
getirmeleri istendi. Daha sonra bu pozisyonu koru-
yarak gobek deliklerini iceri dogru cekmeleri soy-
lendi.

Korseleme manevrasi: Kadinlar sirt (st pozis-
yonda, dizler 60° fleksiyonda ve bas altina yastik
olacak sekilde pozisyonlandi. Korseleme manevra-
si icin kadinlardan abdominal duvarlarini germesi/
diizlestirmesi ve bel cevresinin lateral olarak capini
artirmasi istendi.

istatistiksel Analiz

Calismada, farkl kontraksiyon yéntemleri arasin-
daki olasi anlamli farkliligin gézden kacirilmamasi
icin etki biylklGgunun hesaplanmasinda kullanilan
Partial eta kare degeri kiictik secildi (np?=0,02). Bu
degere gore etki blyuklugi olan f degeri 0,143 ola-
rak hesaplandi. Ayrica birinci tip hata yapma ola-
siligi % 5, testin giicti % 90, tekrarh dlcim sayisi
4, tekrarh 6lcimler arasi korelasyon 0,5 alindiginda
ve korelasyon matrisi kiiresel kabul edildiginde top-
lam 90 kisinin yeterli oldugu bulundu. Ancak aras-
tirma siresince calismadan cesitli nedenlerle geri
cekilmeler olabilecegi hesaba katilarak calisilacak
orneklem genisligi 120 olarak belirlendi. Orneklem
genisligi hesaplamasinda G*Power yazihm prog-
rami (G*Power Ver. 3.1.9.4, Franz Faul, Universitat
Kiel, Almanya) kullanildi. Verilere ait tanimlayici is-
tatistikler ortalama, standart sapma, sayi ve yiizde
frekanslar halinde hesaplandi. Dort farkl kontrak-
siyon tipine gore dlciilen pelvik taban kas fonksi-
yonlarinin karsilastiriimasinda Tekrarli Ol¢iimlerde
Varyans Analizi testi kullanildi ve farkli olan kont-
raksiyon tiplerinin belirlenmesinde Sidak post-hoc
testinden yararlanildi. istatistik anlamlilik diizeyi
olarak p<0,05 alindi. istatistiksel analiz icin IBM
SPSS Version 18.0 (Statistical Package for Social
Sciences Inc. Chicago, IL, ABD) programi kullanildi.

SONUGLAR

Bu arastirma icin 130 kadin degerlendirildi. Bu ka-
dinlardan; triner inkontinans sikayeti olan iki, asiri
obez olan bir, menopoz déneminde olan iki ve de-
gerlendirmeyi tamamlamayan bes kadin arastirma
disi birakilarak 120 kadin ile analiz yapild.
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Tablo 1: Kadinlarin Fiziksel ve Demografik Ozellikleri.

. N Asemptomatik Kadin (n=120)

Fiziksel Ozellikler

X+SS Min Max
Yas (yil) 25,73+7,10 18 49
Boy Uzunlugu (m) 1,63+0,06 1,44 1,8
Viicut Agirhig: (kg) 60,75+10,64 45 93
VKi (kg/m?) 22,85+4,16 16,94 36,33
Egitim Siiresi (yil) 13,37+2,85 5 19
GPTRA (0-100) 1,35+2,73 0 13,33
Obstetrik Hikaye Ortanca geyrek‘l)zrzl;ta;s; Aralik
Gravida (n=23) 2 1,00-2,00
Parite (n=22) 1,54 1,00-2,00
Abortus (n=4) 1,50 1,00-2,50
Yasayan cocuk sayisi (n=22) 1,54 1,00-2,00

Y

VKi: Viicut Kiitle indeksi, GPTRA: Global Pelvik Taban Rahatsizlik Anketi.

Arastirmaya dahil edilen kadinlarin fiziksel ve de-
mografik ozellikleri Tablo 1'de gosterildi. Kadinla-
rin hicbirinin DM, Astim-KOAH ve Kalp hastaliginin
olmadigi, sadece bir kadinin hipertansiyonu oldugu
belirlendi. Kadinlarin menstriel durum, egitim di-
zeyi ve mesleklerine gore dagihmlar Tablo 2'de fre-
kans (n) ve yiizde (%) olarak gosterildi.

Kontraksiyon yéntemlerine gore, kadinlarin pelvik
taban kas fonksiyonlari karsilastirildiginda fark ol-
dugu bulundu (p=0,001). Pelvik taban kas fonksiyo-
nunun korseleme manevrasinda en yiiksek oldugu
bulundu. Bunu sirasiyla Hollowing in manevrasi,

pelvik taban kas kontraksiyonu ve anal kontraksiyo-
nun takip ettigi saptandi (Tablo 3).

TARTISMA

Calismamizda pelvik taban kaslarini ¢calistiran dért
farkli kontraksiyon kullanildi. Bu kontraksiyonlar;
pelvik taban kas kontraksiyonu, anal kas kont-
raksiyonu, Hollowing in manevrasi ve korseleme
manevrasiydl. Kullanilan kontraksiyonlar benzer
calismalarda pelvik taban kaslarini efektif olarak
calistirdigl bulunan kontraksiyonlar dikkate alina-
rak secildi. Caismamizda pelvik taban kaslarini bu
kontraksiyonlardan en fazla korseleme manevrasi-

Tablo 2: Kadinlarin Menstriel Durum, Egitim Dizeyi ve Mesleklerine Gére Dagilimlari.

Degisken Asemptomatik Kadin (n=120)
Menstriiel durum n %
Normal Siklus 93 77,5
Diizensiz Siklus 27 22,5
Menopoz 0 0
Egitim diizeyi n %
ilkégretim 11 9.2
Lise 72 60
On lisans 12 10
Lisans 19 15,8
Lisansiistii 6 5
Meslek n %
Ogrenci 59 49,2
Calisan 50 41,7
Ev hanimi 11 9,2
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Tablo 3: Kadinlarin Pelvik Taban Kas Fonksiyonlarinin Kontraksiyon Tiplerine Goére Karsilastiriimasi.

.. Asemptomatik Kadin (n=120)
Degisken
n X+SS p
Pelvik Taban Kas Kontraksiyonu (cm) 120 0,45+0,142
Anal Kas Kontraksiyonu (cm) 120 0,32+0,12°
Hollowing In Manevrasi (cm) 120 0,49+0,16¢° <0.001*
Korseleme Manevrasi (cm) 120 0,57+0,18¢

*p<0,05. Tekrarli Olciimlerde Varyans Analizi testi. Ust indiste farkl harf kullamimi istatistiksel farkliligi ifade etmektedir.

nin cahstirdigl, bunu sirasiyla Hollowing in manev-
rasl, pelvik taban kas kontraksiyonu ve anal kont-
raksiyonun izledigi bulundu.

Pelvik taban kaslarinin kontraksiyonu; vajina, tretra
ve aniisi kapatma, perineumun kranio-ventral ha-
reketi ve pelvik organlarin yukari dogru hareketini
saglamaktadir (4). Ayrica govde stabilizasyonu ve
intraabdominal basinca katki saglama gdorevleri de
bulunmaktadir. Literatiirde pelvik taban kaslarinin
abdominal kas kontraksiyonu sirasinda aktiflestigi
ve bunun tersinin de yani abdominal kaslarin da
pelvik taban kas kontraksiyonu sirasinda aktiflesti-
gi belirtilmistir (10, 19).

Literatlrde, Hollowing in manevrasi ve korseleme
manevrasi arasinda abdominal kaslari en cok ca-
histiran kontraksiyon tipinin korseleme manevrasi
oldugu bildirilmistir (13). Abdominal kaslar ile int-
raabdominal basin¢ artisi arasindaki dogru oranti
gbz onine alindiginda, korseleme manevrasinin
intraabdominal basinci en fazla artiran kontraksi-
yon oldugu soylenebilir. Saglikl kadinlarda artmis
intraabdominal basinca karsi pelvik organlarin ko-
numunu koruyabilmek ve kontinansi siirdiirmek icin
pelvik taban kaslarinin daha fazla calismasi gerek-
tiginden bu sonucun ortaya ciktigi diisiincesindeyiz
(20).

Literatiire bakildiginda Kim ve ark. 19 orta yas-
I kadinda dort farkli kontraksiyon tipinin (pelvik
taban kas kontraksiyonu, abdominal Hollowing in
manevrasi, anal kontraksiyon ve kalca adduktorleri
kontraksiyonu) pelvik taban kas fonksiyonu Gzeri-
ne etkisini transabdominal ultrasonografi yontemi
kullanarak arastirmislardir. Arastirmalarinin sonu-
cunda pelvik taban kas kontraksiyonu yénteminin
pelvik taban kas aktivitesini en iyi ortaya c¢ikaran
kontraksiyon tipi oldugunu ve kalca adduktor kas
kontraksiyonu hari¢ diger tim kontraksiyonlarin
pelvik taban kaslarini efektif olarak calistirdigini

bildirmislerdir (12). Bu arastirmaya katilan olgu
sayisinin az olmasi ve sadece orta yasl kadinla-
rin dahil edilmesi limitasyon olarak gosterilmistir.
Ayrica kadinlarin herhangi bir pelvik taban disfonk-
siyonuna sahip olup olmadiginin net olmamasi da
homojenlik yoniinden dusiinduriicti olmaktadir. Jun-
ginger ve ark. ise pelvik taban disfonksiyonu olma-
yan dokuz kadinda hafif pelvik taban kas kontrak-
siyonu, orta pelvik taban kas kontraksiyonu, izole
transversus abdominus kontraksiyonu, korseleme
kontraksiyonu ve valsalva sirasinda kas kontrak-
siyonunu transperineal ultrasonografi ve vajinal
elektromiyografi (EMG) probu ile degerlendirmis-
ler. Mesane boynu elevasyonunun pelvik taban kas
kontraksiyonu ve TrA kontraksiyonu sirasinda géz-
lendigini ancak kontraksiyonlarin hepsinde intra-
abdominal basing ve pelvik taban kaslarinda EMG
artisi oldugunu bildirmislerdir (21). Bu arastirmada
da drneklem biyikligiinin hesaplanmamis olmasi
calismanin giiciini azaltmaktadir. Bo ve ark. 20 fiz-
yoterapist kadinda pelvik taban kas kontraksiyonu,
TrA kontraksiyonu ve TrA ile pelvik taban kas kont-
raksiyonu kombinasyonunu transabdominal ultra-
sonografi kullanarak degerlendirmislerdir. Pelvik
taban kas kontraksiyonunun pelvik tabanda daha
cok elevasyon olusturdugunu bildirmisler (22). Ca-
ismamizda Bo ve ark.dan farkli olarak korseleme
manevrasi kullanildi ve bu manevranin pelvik tabani
daha cok eleve ettigi bulundu. Hollowing in ve kor-
seleme manevrasinin farkl yollarla ve farkli oran-
larda intraabdominal basinci arttirdigi bilinmek-
tedir (17). intraabdominal basing ve pelvik taban
kaslari arasinda yiiksek oranda iliski bulunmaktadir
(23). Artmis intraabdominal basinca karsi pelvik
organlarin pozisyonunu korumak ve kontinansi de-
vam ettirmek icin pelvik taban kaslari daha fazla
fonksiyon gostermektedir (17). Bu iliski gbz éniine
alindiginda, govde ve pelvik taban kaslarinda kor-
seleme manevrasinda Hollowing in manevrasindan
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daha fazla kas aktivasyonu oldugu icin, maksimal
efor ile intraabdominal basin¢ artisinin korseleme
manevrasinda Hollowing in manevrasindan daha
yiksek oldugu goriilmektedir (24). Tayashiki ve ark.
da korseleme manevrasi ve Hollowing in manevrasi
sirasinda govde kaslarinin aktivitesini ve intraab-
dominal basinci degerlendirdikleri calismalarinda
korseleme manevrasi sirasinda Hollowing in ma-
nevrasindan gévde kaslarinda daha fazla aktivas-
yon oldugu ve intraabdominal basin¢ artisinin daha
fazla oldugunu belirtmislerdir (13).

Tahan ve ark. Hollowing in manevrasi ve korsele-
me manevrasi sirasinda olusan pelvik taban kas
ko-kontraksiyonunu yiizeyel EMG ile degerlendir-
misler ve literattirdeki diger calismalardan ve bizim
calismamizdan farkl olarak iki manevra arasinda
anlamh bir fark olmadigini, her iki manevranin da
pelvik taban kaslarinda ko-kontraksiyona neden ol-
dugunu belirtmislerdir (19). Bu calismanin sonug-
larinin calismamizdan farkli olmasinin nedenleri;
orneklem biyikligunin hesaplanmamis olmasi, bel
agrisi olan ve olmayan bireylerin calismaya dahil
edilmesi ve gruplardaki kadin ve erkek sayisinin be-
lirtilmemis olmasi olabilir.

Arastirmacilar abdominal kaslar ve pelvik taban
kaslar arasindaki iliskiyi inkontinansi olmayan ka-
dinlarda pelvik taban kaslar ve abdominal kasla-
rin ko-aktivasyonuna dayandirmislardir (18,21,22).
Bu iligki, artmis dretral basin¢ durumunda Uriner
kontinansi korumaya izin vermektedir. Bo ve ark
maksimal pelvik taban kas kontraksiyonun rektus
abdominus kasinin alt parcasinin EMG aktivitesi
artmadan mimkin olmadigina karar vermislerdir
(22). Bu calisma da pelvik taban kaslari ve abdomi-
nal kaslar arasinda koaktivasyon oldugunu goster-
mektedir. Pelvik taban kas aktivitesinin; abdominal
kaslarin timinin aktivitesi, selektif transversus
abdominus aktivitesi ya da transversus abdominus
ve internal obliquus koaktivasyonu ile olustugu ra-
por edilmistir (14).

Madill ve ark. 15 saglikl kadinla yurittikleri calis-
malarinda dért kas (RA, TrA, EO ve 10) icin EMG
ile maksimal istemli elektriksel aktiviteyi saptamis,
daha sonra da maksimal istemli pelvik taban kas
kontraksiyonu sirasinda RA kasinda % 9,61, TrA ka-
sinda % 224,30, EO kasinda % 18,72, 0 kasinda %
81,47 elektriksel aktivite elde etmislerdir (25). Kim
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ve ark. korseleme manevrasinin basta EO olmak
iizere TrA ve i0 gibi anterolateral kaslarda odak-
lasarak tiim abdominal duvar kaslarini calistirdigi-
ni belirtmislerdir (12). Tayashiki ve ark. abdominal
kaslarin ko-kontraksiyonu ile gerceklesen korsele-
me manevrasinin internal oblik kaslar gibi derin ab-
dominal kaslarda yiiksek aktivasyona neden olan en
etkili tekniklerden biri oldugunu bildirmislerdir (13).
Ayrica korseleme manevrasinda rectus abdominis
ve erector spina kaslarindaki aktivasyonu Hollowing
in manevrasindan daha yiksek bulmuglardir (13).
Bahsedilen calismalarda pelvik taban kontraksiyo-
nu, Hollowing in manevrasi ve korseleme manevra-
si sirasinda aktive olan abdominal bélge kaslari da
EMG ya da bilgisayarli tomografi ile incelenmistir.
Calismamizda, bu arastirmalardan farkli olarak ab-
dominal kaslarin aktivitesi degerlendirilmediginden
dogrudan bir karsilastirma yapilamadi.

Uluslararasi Kontinans Dernegi pelvik taban kas
kontraksiyonunu; pelvik taban kaslarinin istemli
veya istemsiz kasilip gevseyebilme yetenegi olarak
tamimlamistir. Pelvik taban kas kontraksiyonunu
degerlendirmek icin gozlem, dijital palpasyon, EMG,
vajinal basing dlciimi, tretral basing élctimleri, pel-
vik taban dinamometresi, manyetik rezonans goriin-
tiileme ve ultrasonografi gibi cesitli klinik degerlen-
dirme yontemleri kullaniimaktadir. Ultrasonografi
ile pelvik taban kaslari morfolojik ve fonksiyonel
acidan degerlendirilmektedir. Fonksiyonel olarak
ultrasonografi ile pelvik taban kaslarinin istirahat,
okstirme, huffing, valsalva manevrasi sirasinda ve
tkinma anindaki kontraksiyonu ve kontraksiyonun
ne kadar siirdiigl (endurans) degerlendirilir. Ayrica
istirahat ve kontraksiyon aninda kasin boyutundaki
degisimler olcilir (5).

Bu calismanin limitasyonlari pelvik taban kas fonk-
siyonunu degerlendirmek icin tek bir yontem kulla-
nilmis olmasidir. Ancak ¢alismamizin amaci pelvik
taban disfonksiyonu olmayan kadinlarda pelvik
taban kas fonksiyonunu incelemek oldugundan ve
bu ozelliklere sahip olan kadinlarin ¢ogunun koitu-
su olmayan kadinlar olmasi intravajinal ol¢timleri
tercih etmememize neden oldu. Transabdominal
ultrosonografi yonteminin de bazi dezavantajla-
ri bulunmaktadir. Literatiirde pelvik tabanin tran-
sabdominal ultrasonografi ile degerlendirmesinde
referans noktalarin kemik yapilar olmadigi ve bu
durumun guvenilirlik acisindan elestirilebilir oldugu



belirtmistir (3). Ayrica transabdominal ultrasonog-
rafi ile pelvik taban gériintilemesinin pek ¢ok fak-
térden etkilenmesi; hasta pozisyonu, mesane dolum
miktari, Valsalva ve proaktif manevra uygulama ve
ekipman kalitesinin arastirmalarda degisiklik gos-
termesi de bu yontemin dezavantajlari arasinda
sayllmaktadir (5).

Calismamiz sonucunda, kadinlarin pelvik taban kas
fonksiyonunun korseleme manevrasinda en yiiksek
oldugu, bunu sirasiyla Hollowing in manevrasi, pel-
vik taban kas kontraksiyonu ve anal kontraksiyonun
takip ettigi saptandi. Fizyoterapistlerin pelvik taban
kas egitimi sirasinda korseleme manevrasini da
hastalarina 6gretmesi ve bu manevray tedavile-
rinin bir parcasi olarak programlarina eklemesinin
pelvik taban kas fonksiyonunu artirmada daha etkili
olabilecegi dusiincesindeyiz.
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YILDIZ DENGE TESTIiNi ETKILEYEN FAKTORLERIN
ARASTIRILMASI

ARASTIRMA MAKALESI

oz

Amag: Yildiz denge testi (YDT) denge, propriosepsiyon ve kas koordinasyonu bilesenlerini iceren
dinamik bir testtir. Literattrde alt ekstremite fonksiyonel performansini degerlendirmek icin siklikla
kullanilan bu testi etkileyen faktorlerde fikir birligine ulasiimamistir. Bu ¢alismanin amaci saglikl,
fiziksel olarak aktif bireylerde, YDT sonuglarini etkileyebilecek faktérleri arastirmakti.

Yontem: Calismaya 30 erkek, 21 kadin olmak tzere 51 saglikli, fiziksel olarak aktif birey dahil
edildi (yas=22,74+1,93 yil, beden kitle indeksi=22,52+2,29 kg/m? Tegner skoru >5). YDT'yi
degerlendirmek icin anterior, posteromedial ve posterolateral uzanma yonleri secildi ve uzanma
miktari kaydedildi. Alt ekstremite uzunlugu, gastroknemius/soleus kas esnekligi, dorsifleksiyon
normal eklem hareketi (DFNEH) ve kuadriseps kas kuvvetinin test sonuclarina etkisi degerlendirildi.
istatistiksel analizde dogrusal regresyon analizi kullanildi.

Sonuclar: Alt ekstremite uzunlugu YDT’de tiim yonler ile orta diizeyde ve pozitif iliski gosterdi
(Anterior r=0,443, r?=0,199, p<0,001; posteromedial r=0,404, r>=0,157, p=0,004; posterolateral
r=0,403, r’=0,162, p=0,003). Gastroknemius/soleus kas esnekligi ile YDT uzanma mesafeleri
arasinda iliski bulunmadi (p>0,05). DFNEH ile anterior yon arasinda orta diizeyde ve pozitif iliski
gozlemlenirken (r=0,311, r? =0,103 p=0,034); posteromedial ve posterolateral yonler ile arasinda
anlamli iliski gézlemlenmedi (p>0,05). Kuadriseps kas kuvveti ile YDT uzanma mesafeleri arasinda
anlamli bir iliski bulunmadi (p>0,05).

Tartisma: YDT'de bireyler veya gruplar karsilastirildiginda objektif degerlendirme yapilabilmesi
icin alt ekstremite uzunlugunun bireylerin uzanma mesafeleri ile normalize edilmesi gerekmektedir.
Anterior yon uzanma mesafesinde limitasyon goriliiyorsa, DFNEH degerlendirilmesi, limitasyonun
sebebinin anlasiimasinda faydali olabilir.

Anahtar Kelimeler: Alt Ekstremite; Fiziksel Performans; Normal Eklem Hareketi; Postural Denge.

AN INVESTIGATION OF THE FACTORS AFFECTING
STAR EXCURSION BALANCE TEST

ORIGINAL ARTICLE

ABSTRACT

Purpose: Star excursion balance test (SEBT) is a dynamic test that includes components of balance,
proprioception and muscle coordination. There is no consensus in the literature on the factors
affecting the test, which is frequently used to evaluate lower extremity functional performance.
The purpose of this study was to investigate the effects of the factors on SEBT outcomes in
healthy physically active individuals.

Methods: Fifty one physically active healthy individuals (30 males, 21 females) were included in
this study (age=22.74+1.93 years; body mass index=22.52+2.29 kg/m?, Tegner score >5). Anterior,
posteromedial, and posterolateral directions were chosen to evaluate SEBT, and reach distances
was recorded. Lower extremity length, gastrocnemius/soleus flexibility, dorsiflexion range of
motion (DFROM), and quadriceps muscle strength were evaluated. Linear regression analysis was
used for statistical analysis.

Results: Lower extremity length showed a moderate and positive correlation with all directions
in the SEBT (Anterior r=0.44, r?=0.19, p<0.001; posteromedial r=0.40, r?=0.15, p=0.004;
posterolateral r=0.40, r>=0.16, p=0.003). There was no correlation between gastrocnemius/soleus
muscle flexibility and SEBT reach distances (p>0.05). The DFROM showed a moderate and positive
relationship with anterior direction (r=0.31, r>=0.01 p=0.03), and no significant relationship was
found for posteromedial and posterolateral directions (p>0.05). There was no correlation between
quadriceps muscle strength and SEBT reach distances (p>0.05).

Conclusion: The SEBT outcomes should be normalized to lower extremity length while comparing
the test outcomes between individuals. In addition, when the deficit is observed for anterior reach
direction, ankle DFROM should be assessed to better undertand the deficits in anterior reach
distances.

Key Words: Lower Extremity; Physical Performance; Range of Motion; Postural Balance.
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GiRiS

Yildiz denge testi (YDT) alt ekstremite dinamik
denge ve postiiral kontroliinii degerlendirmek
icin siklikla kullanilan testlerden biridir. YDT sekiz
farkli yonde 45’er derece aralikla cizilen hatlarda,
denge korunarak ve tek bacak ¢cémelme hareke-
ti yapilarak bireyin aciga cikardigi maksimum
uzanmay! 6lcen bir testtir (1). Bu test sayesinde
dinamik denge kolay, giivenilir ve ucuz bir yon-
temle olculebilir ve test sonuclar kas kuvveti,
esneklik ve propriosepsiyon hakkinda bilgi ve-
rebilir (2). Uzanma mesafeleri dinamik postiiral
kontrol icin gosterge olarak kabul edilir ve daha
iyi uzanma mesafesi daha iyi dinamik postiiral
kontrole isaret eder. Onceleri rehabilitasyon 6l-
¢ciim araci olarak kullanilmaya baslanilan bu test,
rehabilitasyonun ilerlemesinin takibinde, dinamik
postiiral kontrol seviyesi élcimlerinde ve alt eks-
tremite yaralanma riskini belirlemede de kullani-
labilmektedir. Yapilan faktor analizi calismasinda
testte kaydedilen sekiz yonin birbirleri ile iliskili
oldugu gosterilmistir (3). Bu sayede testin yal-
nizca l¢ yonde yapilmasinin (anterior, postero-
medial, posterolateral) daha etkili olacagi ve test
suresini kisaltacagi belirlenmistir.

Literatir incelendiginde yapilan calismalar, YDT
uzanma mesafelerini etkileyen faktérler bulun-
dugunu bildirmislerdir. Alt ekstremite uzunlugu,
test sirasinda uzanma mesafesi ile iliskili gori-
len faktorlerdendir (4,5). Gribble ve ark. calisma-
larinda kadin ve erkek bireyler arasinda belirgin
olarak farkli uzanma mesafesi bulunmus ancak
sonuc¢lar normalize edildiginde farkin ortadan
kalktigi gorulmustir. Bu sebeple test sonuclarini
bireyler veya gruplar arasinda kiyaslayabilmek
icin, uzanilan mesafenin, kisinin ekstremite uzun-
lugu ile normalize edilmesi onerilmektedir (4).
YDT'nin alt ekstremite esnekligi ile de iliskili ola-
bilecegi calismalarda gosterilmistir. Endo ve ark.
(6) kalca ve ayak bilegi esnekliginin YDT anterior
ve lateral yonlerde uzanma mesafesi ile iligkili
oldugunu bulmustur. Ayak bilegi eklem hareket
acikhgini etkileyebilecek gastroknemius ve so-
leus kaslarinin esnekliginin, uzanma mesafelerini
negatif yonde etkileyebilecegi 6ne sirilmustir
(7). Gastroknemius kas esnekligi pasif ve aktif
6lcuim sonuclari ile YDT uzanma mesafeleri ara-
sindaki iliski incelenmis olmasina karsin, soleus
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esnekligini degerlendiren bir calismaya litera-
tlrde rastlanmamistir. Ayak bilegi normal eklem
hareketinin hem saglikli bireylerde hem de cesitli
yaralanmalari bulunan bireylerde, YDT sonuclar
ile, 6zellikle anterior yonde uzanma mesafesi ile
iliskili oldugu gosterilmistir (8). Bunun yaninda,
alt ekstremite kas kuvvetinin YDT'yi etkileyebi-
lecegi distndlmuistir. Kuadriseps kas kuvveti
ile YDT uzanma mesafelerinin iliskisini incele-
yen calismalarda, cogunlukla 6n capraz bag ya-
ralanmasi gecirmis bireyler ile cahsiimistir ve
birbirinden farkh sonuclara rastlanmistir (9,10).
Literatiirde .YDT sonuclarini etkileyen bir takim
faktorler ayri ayri arastirilsa da bu faktorlerin
hangi oranda hangi oranda etki ettigi hakkinda
yeterli bilgi yoktur. Bu calismanin amaci, litera-
tirde YDT sonuglarini etkileyebilecek faktorleri
belirlemek ve saglkl, fiziksel aktif bireylerde bu
faktorlerin test sonuclarini hangi oranda etkile-
digini arastirmakti. Calisma hipotezimiz, alt eks-
tremite uzunlugunun, gastroknemius/soleus kas
esnekliginin, ayak bilegi normal eklem hareketi-
nin ve kuadriseps kas kuvvetinin YDT sonuclarini
etkileyecegi yoniindeydi.

YONTEM
Bireyler

Bu calismaya 51 saglikh, fiziksel olarak ak-
tif birey (30 erkek, 21 kadin; yas=22,74+1,93
yil; viicut agirhigi=68,38+10,98 kg; boy uzun-
lugu=173,82+9,48 cm; beden kiitle indeksi=
22,52+2,29 kg/m?) katildi. Bu ¢alisma “Kesitsel
Calisma” olarak planlandi. Calismanin érneklem
buyikligi G*Power (G*Power, Franz Faul, Alman-
ya) programi kullanilarak yapildi. a=0,05 Tip |
hata, 8=0,05 Tip Il hata oranlari ile korelasyon
katsayisi orta diizeyde iliski (r=0,40) olarak kabul
edildiginde, érneklem biyikligl 46 birey olarak
hesaplandi. Calismanin glictind arttirmak icin 51
birey calismaya dahil edildi. Calismaya 18-40 yas
arahginda, en az iki yil alt ekstremite kas iskelet
sistemi yaralanmasi gecirmemis bireyler dahil
edildi. Tegner aktivite skalasina gore aktivite dii-
zeyi 5 ve Uzeri olan bireyler calismaya dahil edil-
di. Tegner Aktivite Skalasi fiziksel aktivite sevi-
yesini 0-10 arasinda derecelendiren bir skaladir,
aktivite diizeyinin 5 ve lizerinde oldugu belirlenen



bireyler aktif olarak tamimlanmistir (11). Siste-
mik veya norolojik problemi olan bireyler ve alt
ekstremite kas iskelet sistemi cerrahisi gecirmis
bireyler calismaya dahil edilmedi. Denge perfor-
mansi beden kitle indeksinden etkilenebilecegi
icin beden kitle indeksi 24,9 kg/m*den blyik
olan bireyler calismaya dahil edilmedi (12,13).
Cahsmaya katilan biitiin bireylerden imzali onam
formu alindi. Calisma icin gerekli etik kurul izni
Hacettepe Universitesi Girisimsel Olmayan Aras-
tirmalar Etik Kurulu'ndan alindi (Onay Tarihi:
05.02.2019 ve Onay Numarasi: GO/19/127). Ca-
smaya dahil edilecek bireyler arastirmacilarin
yakinlarindan ve tanidiklarindan kartopu yontemi
ile saglandi. Calisma Subat-Eylil 2019 tarihleri
arasinda yapildi.

Degerlendirmeler

Calismaya dahil edilen bireylerin yas, cinsiyet,
boy uzunlugu, viicut agirhgi, beden kitle indeksi
ve dominant ekstremitesi testlerden 6nce kayde-
dildi. Bireylerin yalnizca dominant ekstremiteleri
degerlendirmeye alindi. Dominant ekstremite,
bireylerin topa vurmak icin tercih ettikleri eks-
tremite olarak belirlendi (14).

Alt ekstremite dinamik dengesini degerlen-
dirmek icin YDT [sinif ici Intraclass Correlati-
on Coefficient (ICC)=0,67-0,97, siniflar arasi
ICC=0,81-1,0] kullanildi (15,16). Testte, diiz bir
zemine Y seklinde iic mezura sabitlendi. One
uzanan mezura anterior, arkada kalan iki mezu-
ra posteromedial ve posterolateral uzanma yén-
leri olarak belirlendi. Anterior ile posteromedial
veya posterolateral uzanma yoénleri arasindaki
agl 135 derece iken, posteromedial ve postero-
lateral uzanma yénleri arasindaki aci 90 dere-
ce idi. Test sirasinda, katihmcilardan dominant
ekstremitelerinin zeminde kalmasi ve anteriora
uzanma yapilirken, ayagin en uzun parmag orta
noktaya gelecek sekilde; posteromedial ve pos-
terolateral yonlere uzanma yapilirken, topugu or-
taya gelecek sekilde durmasi istendi (15). Denge
testi sirasinda bireylerden tek bacak dengesini
koruyarak, dominant olmayan ekstremitesi ile
uzanabildigi maksimum mesafeye giderek, par-
mak ucu ile yerle hafif temas edip, dengeli bir
sekilde baslangi¢ noktasina dénmesi istendi (1)
(Sekil 1). Her bir bireyin her yon icin dort tekrar
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deneme yapmasl ve testi 6grenmesi saglandi.
Test sirasinda bireylerden yalinayak olmasi ve
ellerin belde sabit tutulmasi istendi. Yapilan 6&l-
cumlerde kisi tek ayak tzerindeki dengesini ko-
ruyamadiginda, sabit ayagin topugunun yerle te-
masi kesildiginde, serbest olan ayak yere agirlik
aktardiginda veya yonler arasi geciste dominant
olmayan ekstremite baslangic pozisyonuna ge-
tirilemediginde yapilan test iptal edildi ve test
bastan baslatildi (17). Ol¢timler ti¢ tekrarli olarak
yapildi ve dlciimlerin ortalamasi alindi (18).

Alt ekstremite uzunlugu, kisi sirt istii pozisyonda
uzanirken spina iliaka anterior superiordan me-
dial malleole kadar olan uzunluk olarak kaydedil-
di (ICC=0,80) (19). Ol¢iim mezura ile yapildi.

Gastroknemius ve Soleus kaslarin esneklik 6l¢i-
miinde inklinometre (Goniometer Pro, Bloomfield,
NJ, ABD) kullanildi (ICC=0,99) (20). Katilimcilar-
dan ayaklari yataktan sarkacak sekilde yiiziisti
uzanmasi istendi ve inklinometre ayagin latera-
linde sabit tutuldu. Gastroknemius kasi esneklik
6lcimiinde diz ekstansiyondayken, soleus kasi
esnekligi icin diz 90 derece fleksiyondayken ayak
bilegi fizyoterapist tarafindan dorsifleksiyon yo-
niinde erisebilinen son acgiya kadar hareket etti-
rildi ve dorsifleksiyondaki son a¢i kaydedildi (21).
Her bir kas icin esneklik 6lcuimu ti¢ tekrarl olacak
sekilde yapildi. Uc tekrarin ortalamasi alindi.

Dorsifleksiyon normal eklem hareketi (DFNEH),
one hamle testi ile 6lciildi. (ICC=0,99) (22) Test
sirasinda bireylerden diiz bir zeminde ellerini du-
vara koyarak dominant bacagi 6ne almalari, di-
ger bacakla arkada dengeyi saglamalari istendi.
Ol¢iimler ayakta durma pozisyonunda yapildi. Ol-
cum araci olarak mezura kullanildi. Mezura sifir
noktasi duvara gelecek sekilde zeminde sabitlen-
di. Katilimcilardan dominant ayaklari ile mezura-
nin tzerine basmalar ve agirliklarini elleri araci-
hgiyla duvara yiklemeleri, bu pozisyonda dndeki
ayaklari zeminle topuk temasini korurken dizle-
riyle duvara hafifce dokunmalari istendi (23). Bi-
rey basarili olursa, test edilen ayak duvardan 1
cm daha geriye alindi ve test tekrar edildi (23).
Olgiim yapilirken bir fizyoterapist tarafindan ki-
sinin test edilen ayaginin topuk temasini kaybe-
dip kaybetmedigi, elleri ile duvara agirlik aktar-
manin devam edip etmedigi kontrol edildi; hatah
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Sekil 1: Yildiz Denge Testi anterior, posteromedial ve posterolateral yonde uzanmalar.

durumlarda kisi uyarldi ve dlctimler tekrarlandi.
Olgiimler yalnizca dominant ekstremitede ve ic
tekrarli olarak yapildi, basarili olunan en uzak
mesafe kaydedildi (22).

Kuadriseps kas kuvveti izokinetik dinamometre
(IsoMed2000 D&R GmbH, Almanya) ile &lculdi
(ICC=0,76-0,89) (24). Olciimler, 0-90° diz flek-
siyon eklem hareket acikliginda, 180 °/sn agisal
hizda ve bes tekrarh olarak yapildi (25). Katilim-
cllarin teste baslamadan énce 10 dakika bisik-
let ergometresi ile 1sinma yapmalari saglandi
(25). Katihmcilar dinamometrenin koltugunda
kalca-diz acilari 90° olacak sekilde pozisyonlan-
di (26). Dinamometrenin pivotu lateral femoral
epikondile gelecek sekilde lazer yardimi ile ayar-
landi. Govde, bel ve distal femur kemer kullanila-
rak koltuga sabitlendi. Cihazin kuvvet kolu lateral
malleolun 2 cm lzerine gelecek sekilde ayarlandi
(26). Katilimcilarin test prosediiriinii 6grenmesi
icin bes tekrarli pratik yapildi. Daha sonra, birey-
lerden bes tekrar boyunca kuvvet kolunu olabil-
digince kuvvetli itip cekmesi istendi (10). Test
boyunca bireylere ayni standartta s6zel geri bil-
dirim yapildi.

istatistiksel Analiz
Analizler IBM SPSS 21.0 (SPSS Inc, IL, ABD) prog-

Tablo 1: Katilimcilarin Demografik Ozellikleri.

rami kullanilarak gerceklestirildi. Verilerin normal
dagihma uygun olup olmadigi Shapiro-Wilk testi
ile belirlendi. Tanimlayici istatistik icin sayisal
degiskenlerde ortalama, standart sapma, mini-
mum ve maksimum degerleri; kategorik degis-
kenlerde ise sayi ve yiizde degerleri verildi. Ucg
tekrarin goreceli guivenilirlik 6l¢timi icin ICC (3,1)
degeri hesaplandi (27). Faktorlerin test sonucla-
ri ile iliskilerinin degerlendirilmesinde dogrusal
regresyon analizi kullanild. iliski derecesine Pe-
arson korelasyon katsayi ile bakildi. Korelasyon
katsayisi r>0,60 ise giicli iliski, r=0,30-0,60 ara-
sindaysa orta diizeyde iliski ve r<0,30 ise, zayif
iliski olarak kabul edildi (28). Faktdrlerin test so-
nuclari tzerine etki orani r> ve Beta degerleri ile
hesapland.. istatistiksel yanilma olasiligi p<0,05
olarak belirlendi.

SONUCLAR

Calismaya 30 erkek, 21 kadin olmak lzere 51
saglikli birey dahil edildi. Bireylerin % 12’sinin sol
bacagl dominantken, % 88,24’liniin sag bacagi
dominantti. Bireylerin yas, boy uzunlugu, viicut
agirligi ve beden kitle indeksi tanimlayici bilgileri
Tablo 1'de gosterilmistir.

YDT uzanma mesafeleri ile ekstremite uzunlugu,
gastroknemius kas esnekligi, soleus kas esnekli-

Ozellik Yas (yil) Boy (cm) Viicut Agirhgi (kg) Beden KltlezlndekSI
(kg/m?)
N=51 22,74+1,93 173,82+9,48 68,38+10,98 22,52+2,29

-
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Tablo 2: Yildiz Denge Testi Uzanma Mesafeleri ile Ekstremite Uzunlugu, Gastroknemius ve Soleus Kas Esnekligi, DFNEH ve

Kuadriseps Kas Kuvveti Arasindaki iligki

Ekstremite Uzunlugu Gastroknemius . DFNEH Kuadriseps Kas Kuvveti
Parametre . Soleus Esnekligi (°)
(cm) Esnekligi (°) (cm) (Nm/Kg)
YON r r? p r r? p r r? P r 2 p r r? p
YDT-A 0,443 | 0,199 |<0,001 *| 0,015 0 0,921 0,089 | 0,011 0,546 | 0,311 | 0,103 | 0,034* | 0,091 0,008 | 0,529
YDT-PM 0,404 | 0,157 | 0,002* |0,114| 0,013 0,44 0,032 | 0,001 0,839 | 0,005 0 0,974 | 0,187 | 0,035 | 0,194
YDT-PL 0,403 | 0,162 | 0,003* |0,165| 0,024 | 0,267 | 0,118 | 0,023 | 0,384 | 0,141 0,016 | 0,338 | 0,177 | 0,031 0,220

*p<0,05. YDT-A: Yildiz denge testi anterior yon, YDT-PM: Yildiz denge testi posteromedial yon, YDT-PL: Yildiz denge testi posterolateral yon, DFNEH:

Dorsifleksiyon normal eklem hareketi

gi, DFNEH ve kuadriseps kas kuvveti arasindaki
iliski sonuclari Tablo 2'de verilmistir.

YDT grup ici korelasyon katsayisi 6lciimi; ante-
rior yon icin 1CC(3,1)=0,972, posteromedial yon
icin 1CC(3,1)=0,984 ve posterolateral yon icin
ICC(3,1)=0,979 hesaplandi.

YDT anterior ydn uzanma mesafesi ile ekstremite
uzunlugu arasindaki iliski orta diizeyde ve pozitif
yondeydi (r=0,443, p=0,001). Ekstremite uzunlu-
gu % 19,9 oraninda anterior yénde uzanma me-
safesini etkiledi (r?=0,199) ve ekstremite uzunlu-
gunda 1 cm'lik artisin bu yonde 0,473 cm’lik bir
artisa sebep oldugu gorildi (3=0,473). YDT pos-
teromedial yon uzanma mesafesi ile ekstremite
uzunlugu iliskisi orta diizeyde ve pozitif yondeydi
(r=0,404, p=0,002). Ekstremite uzunlugu % 15,7
oraninda posteromedial yonde uzanma mesafe-
sini etkiledi (r°=0,157) ve ekstremite uzunlugunda
1 cm’lik artisin bu yénde 0,628 cm'lik artisa se-
bep oldugu goriildii (B=0,628). YDT posterolate-
ral yon uzanma mesafesi ile ekstremite uzunlugu
iliskisi orta diizeyde ve pozitif yondeydi (r=0,403,
p=0,003). Ekstremite uzunlugu % 16,2 oraninda
posterolateral yonde uzanma mesafesini etkiledi
(r’=0,162) ve ekstremite uzunlugunda 1 cm’lik bir
artisin bu yonde 0,621 cm’lik artisa sebep oldugu
gordlda (3=0,621).

Gasroknemius ve soleus kas esnekligi ile YDT
arasinda l¢ yoénde de iliski bulunmadi (p>0,05).
DFNEH ile YDT arasinda yalnizca anterior yonde
orta diizeyde ve pozitif iliski goraldd. (r=0,311,
p=0,034). DFNEH % 10,3 oraninda anterior yon-
de uzanma mesafesini etkiledi (r?=0,103) ve DF-
NEH'de bir cmlik artisin anterior yénde 0,736
cm'lik bir artisa sebep oldugu gorildi (B= 0,736).
DFNEH ile YDT posteromedial ve posterolateral
yonler arasinda iliski gortlmedi (p>0,05). Kuadri-

seps kas kuvveti ile YDT uzanma mesafeleri ara-
sinda ui¢ yonde de iliski bulunmadi (p>0,05).

Anterior yonde etkili bulunan iki faktore birlikte
bakildi ve ekstremite uzunlugu ve DFNEH birlik-
te uzanma mesafesini % 27,5 oraninda etkiledi
(r=0,513, p=0,012).

TARTISMA

Yildiz denge testini etkileyen faktorleri arastirdi-
gimiz bu calismada alt ekstremite uzunlugunun
ve ayak bilegi normal eklem hareketinin YDT
uzanma mesafelerini etkiledigi ancak gastrokne-
mius/soleus kas esnekliginin ve kuadriseps kas
kuvvetinin uzanma mesafelerinde anlamli degisi-
me sebep olmadigi gorildu. Bu nedenle, arastir-
ma hipotezi tamami ile desteklenemedi.

YDT'de yapilan tc tekrarin grup ici korelasyon
katsayisi dlcimimizde anterior yon 1CC(3,1)=
0,972, posteromedial yon 1CC(3,1)=0,984 ve
posterolateral yon 1CC(3,1)=0,979 olarak belir-
lendi. Hertel ve ark. (16) YDT'nin sekiz uzanma
yonind inceledikleri ¢alismalarinda, anterior,
posteromedial ve posterolateral yon icin grup ici
ICC(3,1) degerlerini bir arastirmacida 0,86-0,95
arasinda bulurken diger bir arastirmaci icin 0,85-
0,94 arasinda bulmustur. Calismamizda, 6nceki
calismalara kiyasla daha yiiksek grup ici givenir-
lik degerleri bulundu.

Calismamizda alt ekstremite uzunlugu ile YDT
uzanma mesafesi iliskisi anterior, posteromedi-
al ve posterolateral yén uzanma mesafelerinde
orta diizeyde ve pozitif bulundu. Uzanma yonleri
arasinda ekstremite uzunlugu ile en yiksek ilis-
kinin anterior yonde oldugu ve uzanma mesafe-
sine etkisinin % 19,9 oraninda bulundugu goriil-
du. Gribble ve ark. (4) cahsmalarinda ekstremite
uzunlugunun YDT sonuclarini her l¢ yonde de
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etkiledigini bulmus ve bizim calismamiza benzer
sekilde bu etkinin en yiliksek anterior yonde % 23
oraninda oldugunu bildirmislerdir. Calismalarin-
da neden anterior yoniin ekstremite uzunlugu ile
iliskisinin diger yonlere gore daha fazla oldugu-
na iliskin bir yorumda bulunulmamistir. YDT de
yapilan uzanmalar postural stratejiler icerebil-
mektedir (29,30). Anterior yone uzanmada gov-
denin agirhginin daha ¢ok posteriora kaydirilarak
dengenin saglandigi ve ekstremitenin bu sekilde
uzatildigi bir strateji kullanildigi goriilebilmekte-
dir (5). Posterior yonlerde ekstremite ve gévde
kaslarinin farkli acilarda kullanildigr bir strate-
ji izlenmesi sebebi ile ekstremite uzunlugunun
anterior yonlerde daha etkili bulundugu disu-
nilebilir. Branch ve ark. (5) saghkh bireylerde
antropometrik 6lciimlerin dinamik dengeye etki-
sini incelemek icin YDT'yi kullanmis ve hem boy
uzunlugunun hem de alt ekstremite uzunlugunun
YDT uzanma mesafeleri ile iliskili oldugunu bil-
dirmistir. Ekstremite uzunlugu YDT ile daha yiik-
sek iliskili bir faktér oldugu icin ve alt ekstremite
uzunlugu, boy uzunlugu ile de iliskili oldugu icin,
normalizasyon yapilirken yalnizca alt ekstremite
uzunlugunun kullanilmasi yeterli bulunmustur.
Normalizasyon vyapilirken (uzanma miktari/alt
ekstremite uzunlugu)x100 formiili uygulanmak-
tadir. Daha uzun ekstremiteye sahip bireylerin,
birincil olarak dinamik postural kontrol deger-
lendirmesinde kullanilan bir testte fark olustur-
masini engellemek amaciyla, bireylerin uzanma
mesafelerinin alt ekstiremite uzunluguna gore
normalize normalize edilmesi, test sonuglarinin
istenilen bilgiyi vermesine yardimci olabilecegi
gibi bu sayede bireyler ve gruplar arasinda so-
nuclar kiyaslamaya da olanak tanir (4,5).

YDT uzanma mesafelerinin alt ekstremite es-
nekligi ve esneklik limitasyonundan etkilendigi
onceki calhismalar tarafindan bildirilmistir (6,7).
Esneklik hem sportif aktivitelerin basariyla sir-
durdlebilmesi icin hem de yaralanma riskini di-
surebilmek icin temel faktorlerdendir. Calisma-
mizda gastroknemius/soleus kaslarinin esnekligi
ile YDT uzanma mesafeleri arasindaki iliski aras-
tinldi ancak anlamli bir iliski bulunmadi. Endo
ve ark. (6) gastroknemius kasi gerginligi ile YDT
anterior, posteromedial ve posterolateral uzan-
ma mesafesi arasinda negatif iliski oldugunu
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bulmus; gastroknemius gerginligi arttikca ante-
riora uzanma mesafesinin azalacagini bildirmis-
tir. Gastroknemius esnekligini ayak bilegi pasif
normal eklem hareketi élcimu ile yapan bu cahs-
ma bulgulari ile bizim bulgularimiz farklhilhk gos-
termektedir. Gastroknemius/soleus kas esnekligi
6lcimi, cahsmamizda diz ekstansiyonda ve flek-
siyondayken ayak bileginin dorsifleksiyon yonin-
de ulasabildigi maksimum acinin pasif 6lcimi
ile yapildi. Ancak YDT aktif bir dinamik postiiral
kontrol testidir. Bu sebeple test sirasinda agiga
cikan hareket paternleri fonksiyona uygun olarak
kullanilir. Eklem hareket acikhginin tamami fonk-
siyona dahil edilmedigi icin, bir limitasyon olma-
dig siirece test sonuclarinda farkhlik yaratmiyor
olabilir. Cahsmamizda gastroknemius/soleus kas
esnekliklerinin YDT uzanma mesafeleri ile iliskili
bulunmamasi, katilimcilarimizda testi engelleye-
cek bir esneklik limitasyonu bulunmamasindan
kaynaklaniyor olabilir.

Calismamizda DFNEH &lcimi 6ne hamle testi ile
yapildi. DFNEH ile YDT uzanma mesafeleri iligki-
si incelendiginde, yalnizca anterior yon uzanma
mesafesi ile orta dizeyde pozitif iliskili bulundu.
Basnett ve ark. (30) unilateral ve bilateral ayak
bilegi instabilitesi olan bireylerde, DFNEH ve
YDT uzanma mesafesi arasindaki iliskiyi aras-
tirdiklari calismalarinda, anterior yénde uzanma
mesafesi ile DFNEH arasinda orta diizeyde, pos-
terolateral yonde uzanma mesafesi ile DFNEH
arasinda distk diizeyde iliski oldugunu ancak
posteromedial yonde iliskinin cok diisik diizeyde
ve 6nemsiz oldugunu bildirmistir. Ayni arastir-
macilar, anterior yonde uzanmanin, diger yonlere
gore daha cok DFNEH gerektirdigini, posterome-
dial ve posterolateral yonlerde énemli diizeyde
iliski bulunmamasinin bu durumdan kaynaklana-
bilecegini belirtmistir. Literatiir incelendiginde
calismalarda cogunlukla arastirmamiza benzer
sekilde anterior yonde uzanma mesafesi DFNEH
ile iliskili bulunmus; posteromedial ve posterola-
teral yonlerde iliski bulunmamis veya zayif di-
zeyde iliskili gosterilmistir (8,32). Calismamizda
DFNEH’in anteriora uzanma mesafesini etkileme
miktari % 10,3 olarak bulundu; ancak 6nceki ca-
lismalar bu oranin %31’e varabilecegini goster-
mektedir (30). Posteromedial ve posterolateral
yonler incelendiginde ise kalca fleksiyon acisinin



tek basina % 88,6 ve % 94,5 oranlarinda uzan-
ma miktarina etkisi oldugu goérilmistir (32). Bu
durum posterior yonlere uzanmada alt ekstremi-
tenin proksimal eklemlerinin, ayak bilegi normal
eklem hareket acikligina gore cok daha belirleyi-
ci olabildigini gosterir. DFNEH’in YDT de anterior
yon uzanma mesafesi ile diger yonlere kiyasla
iliskili bulunmasi sebebi ile, ayak/ayak bilegi ya-
ralanmasi geciren bireylerde yapilan élciimlerde,
ozellikle anterior yon dikkate alinabilir.

Literatlirde alt ekstremite kas kuvveti ile YDT
uzanma mesafeleri iliskisini inceleyen calismala-
ra rastlanmaktadir (5,33). Calismamizda kuadri-
seps kas kuvveti ile YDT iliskisini inceledigimizde,
tic yonde de anlamli bir iliski olmadigini belirle-
dik. Onceki calismalar ézellikle kalca kaslarinin
uzanma mesafeleri ile iliskili olabilecegini gos-
termistir (5,34). Kuadriseps kas kuvveti ile YDT
iliskisi inceleyen ¢alismalar, cogunlukla 6n capraz
bag yaralanmasi gecirmis bireylerde yapilmakla
birlikte, saglikl bireyler iceren arastirmalar sinir-
hdir. Clagg ve ark. (9) spora dénis fazina gelmis
on capraz bag cerrahisi 6ykisu olan bireylerde,
kuadriseps kas kuvvetinin YDT anterior ve poste-
romedial yon uzanma mesafelerini etkilemedigi-
ni; ancak posterolateral yon uzanma mesafesi ile
iliskili oldugunu bulmustur. Fakat arastirmacilar
neden kuadriseps kas kuvvetinin sadece postero-
lateral yon uzanma mesafesinde etkili oldugunu
aciklayamamistir. Bunun yaninda, saglam eks-
tremitede kuadriseps kas kuvveti ve YDT uzanma
mesafeleri arasinda bir iliski gézlemlenmemistir.
Hallagin ve ark. (10) ise, 6n capraz bag cerra-
hisi gecirmis bireylerde preoperatif dénemde
ve postoperatif 12. haftada, yaralanma geciren
ekstremitenin her iki lciimiinde de YDT de ante-
rior yon uzanma mesafesi ile kuadriseps kas kuv-
veti arasinda zayif diizeyde pozitif iliski bulmus;
ancak cerrahi gecirmeyen ekstremitede tic yonde
de kuadriseps kas kuvveti ile iliskili bulmamistir.
Shimwell ve ark. (33) saglikli amatér kosucularda
YDT'nin kalca abduktor ve diz ekstansor kas kuv-
veti icin belirleyici olarak kullanihp kullanilama-
yacagini arastirdig calismalarinda, kuadriseps
kas kuvveti ve YDT uzanma mesafeleri arasinda
anlamli bir iliski bulmamuslardir. Arastirmamizin
sonuclari bu calismayi desteklemektedir. YDT
sirasinda farkl yonlere uzanma yapilirken fark-

Sogtit B., Harput G., Bayrakgi Tunay V.

I uzanma stratejileri kullanildig1 gosterilmistir
(27,29). On capraz bag yaralanmasi, alt ekstre-
mite kas kuvvetinde ve diziliminde degisimlere
neden olan ve néromiiskiiler mekanizmay: etkile-
yen bir yaralanmadir ve ¢alismalar cerrahi 6ncesi
performansa donusin iki yili bulabildigini goster-
mektedir (35). Bu yiizden, saglikh bireylerle yapi-
lan calismalara kiyasla farkl stratejiler ve bozuk-
luklar izlenmis olabilir. Saglkh bireylerde yapilan
calismalar, alt ekstremite normal eklem hareketi
6lcumlerinin kas kuvvetine kiyasla YDT uzanma
mesafelerinin aciklanmasinda daha biyik roli
oldugunu gostermistir (5). YDT, kas kuvveti ile
birincil iliski gbsteren bir test olarak degerlendi-
rilmeyebilir.

Cahsmamizin limitasyonlarindan biri, katihm-
calanmizin yalnizca fiziksel aktif saghkli genc
bireylerden olusmasidir ve bu sebeple calisma
sonuclari bu popiilasyona ézeldir. Diger bir limi-
tasyonumuz, YDT'de, bireylerin test esnasinda
govde stratejilerini ne yénde kullandiginin objek-
tif olarak degerlendirilememis olmasidir. Test si-
rasinda fleksiyon veya ekstansiyon yoniinde gov-
de stratejisi kullaniimasi, arastirilan faktérlerin
test Uzerindeki etkisini etkilemis olabilir. Son ola-
rak, calismada sadece dominant ekstiremitede
faktorlerin YDT sonuclarina etkisi farkli olabilir.

Sonug olarak, saglikh bireylerde yaptigimiz bu
calismada, alt ekstremite uzunlugunun ve ayak
bilegi normal eklem hareketinin YDT'de uzanma
mesafelerini etkileyebildigi; ancak kuadriseps kas
kuvveti ve gastroknemius/soleus kas esnekliginin
etkili olmayabilecegini bulundu. YDT'de bireyleri
veya gruplari kiyaslayabilmek icin alt ekstremite
uzunlugu, uzanma mesafeleri ile normalize edil-
melidir ve eger anterior yon uzanma mesafesi
kisith goriiliyorsa DFNEHnin degerlendirilmesi,
kisithhgin sebebini bulmak icin faydali olabilir.

Destekleyen Kurulus: Yok.
Cikar Catismasi: Yok.

Etik Onay: Calisma icin gerekli etik kurul izni Ha-
cettepe Universitesi Girisimsel Olmayan Arastir-
malar Etik Kurulu tarafindan 05.02.2019 tarihinde
(GO/19/127) sayih etik kurul izni ile alind.

Aydinlatilmis Onam: Yazili aydinlatiimis onam for-
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TELIF HAKKI DEVIR FORMU

isimli makalenin tim yayin haklarini Tiirk Fizyoterapi ve Rehabilitasyon Dergisi’ne devrediyoruz.

Asagida imzasi olan yazarlar makaleyi dikkatlice okumuslardir ve icerigi, dili ve bicimi konusunda fikir
birligi icindedirler. Makalenin 6zgiin oldugunu, baska bir dergide yayimlanmadigini ve baska bir dergiye

yayimlanmak lzere génderilmedigini beyan ederler.

(LOTFEN BUTUN YAZARLARIN iSIMLERiINi MAKALEDEKI iSiM SIRALAMASINA GORE YAZINIZ. YAZARLARIN TAMAMININ iMZASI

GEREKMEKTEDIR.)
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:

CIKAR CATISMASI FORMU:

Yazarlar bu calismada, herhangi bir kisi, kurum veya kurulusla, sonuclarinda ve ifade edilen gérislerde &n-
yargili davranmaya neden olabilecek bir mali yarar veya cikar iliskisinin olmadigini bildirirler. (Not: Béyle bir
yarar veya iliski var ise, ayrica mutlaka beyan edilmelidir.)

(LOTFEN BUTUN YAZARLARIN iSIMLERiINi MAKALEDEKI iSiM SIRALAMASINA GORE YAZINIZ. YAZARLARIN TAMAMININ iMZASI

GEREKMEKTEDIR.)
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
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“Yazar”, yayimlanmis bir calismaya bagimsiz entelektiiel katki saglayan kisi olarak kabul edilir. Telif Hakki
Devir Formu'nda isimleri belirtilen yazarlarin dergiye gonderilen makaleye dogrudan katki vermis olmasi
gerekir. Yazar olarak belirlenen isim asagidaki 6zelliklerin timune sahip olmalidir:

+ Cahismanin planlanmasina ve verilerin toplanmasina veya verilerin analizine ve yorumlanmasina katkisi
olmaldir.

+ Makale taslaginin hazirlanmasi veya revize edilmesine katkida bulunmalidir.
+ Makalenin dergiye génderilecek ve yayinlanacak son halini okuyup kabul etmelidir.

Yazarlarin siralamasi yardimci yazarlarin ortak karari olmalidir. Yazarlar, ihtiyag halinde yazar siralamasini
aciklamaya hazirlikli olmahdir. Sorumlu yazar, calismanin yayimlanmasindan sonra, ihtiyac halinde veri ve
ek bilgi saglamalidir.

Yazarlik kriterlerini saglamayan her katkidan makalenin “Aciklamalar” bélimiinde bahsedilmelidir. Fon
saglamak, veri toplamak, arastirma grubunun genel danismanligini yapmak, yazinsal ve teknik diizenleme,
dil redaksiyonu ve diizeltmeler tek basina yazarlik hakki saglamadigindan, “Aciklamalar” bélimiinde
bahsedilecek basliklardir.

Bu formda belirtilen kosullar, Bilim Editérleri Konseyi (Council of Science Editors [CSE]) ve Uluslararasi Tip
Dergi Editorleri Komitesi (International Committee of Medical Journal Editors [ICMJE]) kilavuzlarina goére
diizenlenmistir (www.cse.org, www.icmje.org).

BASHIK: ettt RS R R R R
KATKI TURU ACIKLAMA KATKIDA BULUNANLAR
FIKiR/KAVRAM Arastirma hipotezini veya fikrini olusturmak
TASARIM Sonuclara ulasiimasini saglayacak yontemi

tasarlamak

DENETLEME/DANISMANLIK Arastirmanin yiritiilmesini organize etmek,
ilerlemesini gozetmek ve sorumlulugunu

almak

KAYNAKLAR VE FON SAGLAMA Calisma icin gerekli personel, mekan,

finansal kaynak ve arag-gerecleri saglamak

MATERYALLER

Materyaller ile ilgili sorumluluk almak

VERI TOPLAMA VE/VEYA VERI ISLEME

Verilerin toplanmasi, diizenlenmesi ve
raporlanmasi icin sorumluluk almak

ANALIZ VE/VEYA YORUMLAMA

Bulgularin degerlendirilerek
sonuglandiriimasinda sorumluluk almak

LITERATUR TARAMASI

Calisma icin gerekli literatiir taramasinda
sorumluluk almak

MAKALE YAZIMI

Calismanin tamaminin veya 6nemli
boliimlerinin yazilmasinda sorumluluk
almak

ELESTIREL INCELEME

Calismanin raporlanmasindan sonra,

dil ve yazinsal diizeltmelerden bagimsiz
olarak bilimsel anlamda calismayi yeniden
degerlendirmek
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