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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
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EDITORDEN

Kiymetli Meslektaslarim ve Degerli Okuyucular,

Turk Fizyoterapi ve Rehabilitasyon Dergisinin éniimiizdeki dért yil icin
belirlenen yeni Editér Kurulu ve Danigma Kurullarini sunmaktan mutluluk
duyuyorum. Yeni yayin kurulu olarak, dergimizi onceki yayin kurullarinin
degerli katkilariyla elde ettigi mevcut basarili konumundan daha ileriye
tasimak konusunda biiyiik bir sorumlulugumuz oldugunun bilincindeyiz. Elde
edilen kazanimlarimiza sahip cikarak kendimizi derginin bilimsel yiikselisini
gelistirmeye adayacagiz.

En derin tesekkiirlerimi 6nceki editérlerimiz olan Dr. Nihal SIMSEK, Prof. Dr.
Ayfer SADE, Prof. Dr. Yavuz YAKUT, Prof. Dr. Ayse KARADUMAN ve Prof. Dr.
Deniz INAL INCE’ye ve onlarin editér kurulu ve danisma kurullari tiyelerine
sunmak isterim. Bayragi onlardan devraldik; inaniyoruz ki akademisyen,
klinisyen, okuyucu ve yazarlar olarak sizlerin degerli katkilariyla daha da
gliclenecegiz.

Sizler i¢in bazi siirprizlerimiz olacak. Oncelikle, her yil alaninda yetkin davetli
bir editor ile secilmis bir konuda 6zel bir sayr hazirlamayi planliyoruz. Buna
ek olarak, Fizyoterapi ve Rehabilitasyon bilim alaninin tilkemizdeki mesleki
ve akademik gelisimi ile ilgili anilarimizi tazelemeyi ve davetli yazarlarin
mesleki gelisim tarihcesi konusundaki kapsamli bilgilerini arsivimize
kazandirmay hedefliyoruz. Dergimizin sosyal medya hesaplari ise ikinci
surprizimizdir. Litfen bizi takipte kalin!

Bitiin bilimsel dergilerin temel amaci kanit temelli bilgileri okurlara
sunmak olsa da bizim bir gorevimiz daha var: “Dergimizin uluslararasi
taninirhgini ve gorindrligund arttirmak” ki, bu ancak sizin katkilariniz
ve desteklerinizle gerceklesebilir. Bunun icin dergimizin su anki bilimsel
seviyesini arttirmaya gayret gosterecegimizi bilmenizi isteriz ve dergimizin
akademik donaniminin bunu gerceklestirmeye ziyadesiyle yetkin olduguna
eminiz.

Agustos sayisinda gorismek dilegiyle...
Sevgi ve Saygilarimla

Prof. Dr. H. Serap INAL

Editor
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EDITORIAL

Dear Colleagues and Readers,

It is my pleasure to present you the new Editorial and Scientific Boards of
the Turkish Journal of Physiotherapy and Rehabilitation for the next four
years. As the new editorial board, we are aware that we have a great
responsibility to move our journal further from its current successful
position, which it has achieved with the valuable contributions of previous
editorial boards. With all respect to their attainments, we will dedicate
ourselves to improve the scientific rise of the journal.

| would like to send my deep appreciations to the former editors Dr.
Nihal SIMSEK, Prof. Dr. Ayfer SADE, Prof. Dr. Yavuz YAKUT, Prof. Dr.
Ayse KARADUMAN and Prof. Dr. Deniz INAL INCE, and their editorial and
scientific board members. We took the flag from them, and believe that
we will become stronger with the valuable contributions of you, as the
academicians, clinicians, readers and authors.

We are planning some new surprises for you! At first, | would like to share
with you that, we are planning to prepare a special issue each year on a
selected subject with an invited editor who is competent in her/his field.
In addition, we aim to refresh our memories about the professional and
academic development of physiotherapy in our country, and to record
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MULTIPL SKLEROZDA EKSENTRIK VE KONSENTRIK
EGZERSIiZ EGiTiMiNiN HEMODINAMIK YANITLAR,
FONKSIYONEL KAPASITE VE YORGUNLUK UZERINE
ETKILERININ KARSILASTIRILMASI

ARASTIRMA MAKALESi

0z
Amag: Calismada, Multipl Skleroz (MS) hastalarinda eksentrik ve konsentrik egzersiz egitiminin (EEE

ve KEE), hemodinamik yanitlar, fonksiyonel kapasite ve yorgunluk lizerine etkilerinin karsilastiriimasi
amaclandi.

Yontem: Calismaya 22 MS hastasi dahil edildi. Hastalar rastgele olarak kosubandinda EEE (-% 10
egimle yokus asag! yiirime) ve KEE (+% 10 egimle yokus yukari yiriime) gruplarina ayrildi. Egitim, sekiz
hafta stire ile 2 gin/hafta ve 30 dakika/gtin olarak uygulandi. Her egitim seansi 6ncesi ve sonrasi oksijen
saturasyonu ve hemodinamik yanitlar élciildii ve “double-product” degerleri hesaplandi. Modifiye Borg
Skalasi (MBS) ile algilanan yorgunluk siddeti degerlendirildi. Egitim 6ncesi ve sonrasinda fonksiyonel
kapasite alti dakika yiriime testi (6DYT) ile, yorgunluk ise, Yorgunluk Siddet (YSO) ve Yorgunluk Etki
Olcegi (YEO) ile degerlendirildi.

Sonuglar: EEE grubunda kalp hizi 5., 9., 12, 13. ve 16. seans, sistolik kan basinci 7. ve 13. seans,
diastolik kan basinci 2., 5., 6., 11., 12. ve 13. seans, “double product” degeri 5., 7.,9,,11., 12,13, 15,
ve 16. seans, oksijen saturasyonu fark degeri 6., ve 8. seanslarda anlamli olarak daha diisiik bulundu
(p<0,05). MBS puani, EEE grubunda 13. seansta anlamli olarak daha diistiktii (p<0,05). Her iki grupta
tedavi sonrasinda, 6DYT mesafesinde artis, YSO ve YEQ'de ise, anlamli azalma oldugu gériildii (p<0,05).
Gruplar arasinda egitim sonrasi, 6DYT mesafesi, YSO ve YEO degerleri birbirine benzerdi (p>0,05).

Tartisma: MS hastalarinda EEE diisiik hemodinamik yanitlar, enerji harcama diizeyleri ve daha az
yorgunluk olusturmasi acisindan avantajli bir egzersiz tiirii olabilir. Cinsiyet dagiliminin homojen
oldugu, ileri calismalara ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Egzersiz; Hemodinamikler; Multipl Skleroz.

A COMPARISON OF THE EFFECTS OF ECCENTRIC
AND CONCENTRIC EXERCISE TRAINING ON
HEMODYNAMIC RESPONSE, FUNCTIONAL CAPACITY,
AND FATIGUE IN PATIENTS WITH MULTIPLE
SCLEROSIS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim was to compare the hemodynamic response, functional capacity, and fatigue in
eccentric and concentric exercise training (EET and CET, respectively) in MS.

Methods: Twenty-two patients with MS were included in the study. Individuals were randomly assigned
as EET (downhill walking with -10% slope) and CET (uphill walking with +10% slope) exercise on a
treadmill. The training was applied for eight weeks, 30 min/day, 2 days/week. Hemodynamic responses
were measured, and double-product values were calculated before and after the sessions. Perceived
fatigue was evaluated using the Modified Borg Scale (MBS). Functional capacity was evaluated using
6-minute walk test (6MWT) before and after the training. Fatigue was assessed using Fatigue Severity
Scale (FSS) and Fatigue Impact Scale (FIS).

Results: In the EET group, heart rate at session 5,9, 12, 13, and 16, systolic blood pressure session 7
and 13, diastolic blood pressure at session 2, 5, 6, 11, 12, and, double product at session 5, 7,9, 11,12,
13,15, and 16, and oxygen saturation session 6 and 8 were found to be significantly lower (p<0.05). In
the EET group, the MBS score was lower at session 13 (p<0.05). In both groups, a significant increase
in 6BMWT distance and a significant decrease in FSS and FIS scores were observed (p<0.05). The 6MWT
distance, FSS, and FIS scores were similar between the groups (p>0.05).

Conclusion: The EET may be advantageous since it causes less fatigue due to lower hemodynamic
responses and energy consumption in MS. Further study with homogeneous gender distribution is
needed.

Key Words: Exercise; Hemodynamics; Multiple Sclerosis.
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GIRIS

Multiple Skleroz (MS), santral sinir sistemine ait
motor ve duyu kaybi ile seyreden ve farkli seviye-
lerde dziirliilige yol acan, otoimmiin, inflamatuar,
demiyelinizan bir hastaliktir (1). Bulgu ve belirtiler
lezyonun yerine gore degisiklik gdstermekle birlikte,
hastalarin biyiik bir kisminda kas kuvvet kayiplari,
spastisite, duyu bozukluklar ve yorgunluk gibi bul-
gular nedeni ile yiiriime kapasitesi azalmaktadir (1).
Kas kuvvet kayiplari ve yorgunluk, mobilite kaybina
yol acarak, MS tanili bireylerin ayni yas grubunda-
ki saglikli yetiskinlere gére fiziksel acidan daha az
aktif olmalarinda rol oynamaktadir (2). MS olan bi-
reylerin yaklasik olarak % 40'inda yiirlyiis problemi
ve % 70’inde giinlik yasam aktivitelerinde azalma
gorilmektedir (3).

Geng yetiskinlerde siklikla goriilen nérolojik bir has-
talik olmasi, etkin tedavi programlarina duyulan ih-
tiyacin 6nemini daha da artirmaktadir. Fonksiyonel
kayiplari iyilestirmeyi hedef alan egzersiz egitimi,
rehabilitasyon protokollerinin olduk¢ca &nemli bir
parcasini olusturur. MS’te endurans ve kuvvetlen-
dirme egzersizlerinden olusan cesitli egzersiz egi-
timlerinin, kas kuvvetini, fonksiyonel aktiviteyi ve
mobiliteyi artirdig ve yorgunlugu azalttigi bildiril-
mistir (4-6). Yizme ve yiriime gibi aerobik egzer-
sizler ile kardiyorespiratuar enduransin artirilabile-
cegi gosterilmistir (7).

MS tanili bireylerde, uzun yillar boyunca yiiksek sid-
detli egzersizlerin, viicut ic 1sisi ile yorgunlugu ar-
tirdig1 ve hareketliligi azalttigi icin kaginilmasi ge-
rektigi savunulsa da gliniimiizde yapilan ¢ok sayida
calismada, MS tanil hastalarda diizenli ve kontrolli
egzersizlerin yararlar zerinde durulmustur (4-6,8).
Ancak literatiirde bu egzersiz protokollerinin tipi,
icerigi, siddeti ve siresi hakkinda halen géris birli-
gine varilamamistir.

Konsentrik kontraksiyon ile uretilen kuvvet eksent-
rik kuvvetten daha azdir (9). Bunun sebebinin kon-
sentrik kasiima sirasinda sadece kontraktil eleman-
larin devreye girmesi oldugu belirtilmektedir (10).
Konsentrik kasilma sirasinda harcanan oksijen ise,
eksentrik egzersize gbre 4-5 kat daha fazladir (9).
Eksentrik kontraksiyonda kasta meydana gelen kuv-
vet, uygulanan dis kuvvetten daha azdir ve negatif
is olarak tamimlanir (11). Eksentrik kasilma ile, kon-
sentrik kasilmaya gore daha fazla kuvvet Gretimi

Katirci Kirmaci Z.I, Firat T:, Saglam M., Neyal A, Neyal AM., Ergun N.

gerceklesir. Bu durumun sebebi, eksentrik kasilma-
da kontraktil elemanlarin yani sira kas etrafindaki
elastik konnektif dokunun da devreye girmesidir
(10). Eksentrik kasilma ile daha fazla kuvvet lreti-
mi olmasina ragmen, daha az yorgunluk meydana
getirdigi belirtilmistir. Eksentrik kontraksiyonda her
bir kas lifi daha fazla kuvvet olustururken, motor
tiniteler enerjiyi depo eder ve daha az enerji har-
canir. Ayni siddetteki konsentrik egzersize gore, ek-
sentrik egzersiz ile daha az oksijen harcandigl, kalp
hizinda ise daha az artis oldugu bildirilmektedir (9).

Literatiirde, MS’e yonelik eksentrik ve konsentrik
egzersizlerin kas kuvvetini artirmada ve yorgun-
lugu azaltmada etkili egzersiz yaklasimlari oldugu
belirtiimektedir (12,13). MS hastalarinda aerobik
egzersizlerin hemodinamik yanitlarini inceleyen ki-
sith calismalar vardir. Buna karsilik, konsentrik ve
eksentrik egzersiz egitimin yorgunluk, fonksiyonel
kapasite ve hemodinamik yanitlar (zerine etkisi-
ni arastiran bir calisma yoktur. Bu nedenle bu ca-
lismada; MS hastalarinda eksentrik ve konsentrik
egzersiz egitimin hemodinamik yanit, fonksiyonel
kapasite ve yorgunluk lzerine etkilerinin karsilas-
tinlmasi amaclandi. Eksentrik egzersizin, hemodi-
namik yanitlar, fonksiyonel kapasite ve yorgunluk
lizerine daha fazla etkisi olacagl yoniinde hipotez
kuruldu.

YONTEM
Bireyler

Ocak-Aralik 2019 tarihleri arasinda SANKO Univer-
sitesi Fizyoterapi ve Rehabilitasyon Bélimu Aras-
tirma ve Tedavi Unitesine yonlendirilen MS tanili
hastalar calisma hakkinda bilgilendirildi. Gondlli
katimcilara aydinlatilmis onam formu imzalatildi.
Bireylerin dahil edilme kriterleri; 18-50 yas ara-
sinda olmak, Genisletilmis Oziirlilik Durum Olcegi
(Expanded Disability Status Scale [EDSS]) skorunun
1-4 arasinda olmasi, diizenli egzersiz yapma alis-
kanhiginin olmamasi, yirimeye engel olabilecek
bozuklugun (ortopedik yaralanma, akut agri) olma-
masi ve eslik eden diger kronik hastaliklarin (hiper-
tansiyon, Diabetes Mellitus vb) bulunmamasiydi.
Calisma disinda birakma kriterleri ise; son bir ay
icerisinde atak gecirmemis olmasi veya Fampridin
etken maddesi iceren ila¢ kullanmasi, son alti ay
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icerisinde botulinum toksin tedavisi almasi ve gebe
olmasi idi. Calismanin etik onayi, 24.07.2018 tari-
hinde SANKO Universitesi Klinik Arastirmalar Etik
Kurulu'ndan alindi (No: 2018/08, Karar No: 10 sayili
Etik Kurul Kararr).

Prospektif, rastgele kontrollii olan calismaya dahil
edilen hastalar, minimizasyon yontemi ile iki gruba
ayrildi (14). Bu yontem kiicik 6rneklem genisliklerin-
de bile cok sayida faktor icin gruplar arasinda den-
ge saglamada etkili bir yontemdir. Hastalarin EDSS
skorlar, yaslari ve cinsiyetleri, egzersiz egitiminden
bagimsiz olarak, degerlendirme parametrelerini et-
kileyebilecegi dusunildiginden, randomizasyonda
EDSS skoru, yas ve cinsiyet minimizasyon paramet-
releri olarak kullanildi. Minimizasyonda, EDSS skor-
lari; 0-1,5, 1,5-2,5 ve 2,5-4 arasi ve yagslari; 18-29,
30-39 ve 40-50 arasinda olan bireyler cinsiyet farki
gozetilerek, her gruba esit olarak dagitildi.

Degerlendirme Yontemleri

Egitim Oncesi ve sonrasi tim degerlendirmeler ¢a-
ismada yer almayan deneyimli baska bir fizyote-
rapist tarafindan yapildi. Seanslar sirasindaki he-
modinamik yanitlar, egzersiz egitimini uygulayan
fizyoterapist tarafindan takip edildi.

Demografik Bilgiler

Dahil edilen hastalarin fiziksel 6zellikleri ve demog-
rafik bilgileri (yas, cinsiyet, boy, viicut agirhgi) ve
hastalik ile ilgili bilgileri (hastalik stiresi ve EDSS
skoru) kaydedildi. Viicut kiitle indeksi (VKI); viicut
agirhginin, boyun metre cinsinden karesine bélin-
mesi ile hesapland.

Hemodinamik Yanitlar ve Oksijen Saturasyonu

Tum hastalarin hemodinamik yanitlar (kalp hizi,
kan basinci) ve oksijen saturasyonu degerleri, her
seansta egzersiz éncesi ve sonrasinda kaydedildi.
Kalp hizi ve oksijen saturasyonu pulse oksimetre
(Tekcell, CMS50DL, ShenZhen, Cin) ile, kan basinci
mekanik tansiyon aleti (ERKA, Bad Télz, Almanya)
ile 6lculdi. Miyokardin oksijen tiiketimini belirleyen
“double product (DP)” degeri, sistolik kan basinci ve
kalp hizi degerleri ile “Double Product = Sistolik Kan
Basinci x Kalp Hizi x 10-2)” formiiline yerlestirile-
rek hesaplandi (15,16).

Fonksiyonel Kapasite

Fonksiyonel kapasite, alti dakika yiirime testi
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(6DYT) ile degerlendirildi (17). Bu testte bireyin
alti dakika siirede maksimum yiriime mesafesi 6l-
ctilerek, mobilite yoninden fonksiyonel kapasitesi
degerlendirilir. Bireylerden alti dakika boyunca 30
m uzunlugundaki bir koridorda yiiriiyebilecegi en
uzun mesafeyi yirtimesi istendi. Bu siirenin sonun-
da bireyin yiridigl toplam mesafe metre cinsin-
den kaydedildi (18). 6DYT, MS’li bireylerde yiiksek
test-tekrar test giivenirligine (ICC=0,95-0,99) sa-
hiptir ve tek bir test uygulamasi yeterlidir (19).

Algilanan efor siddetinin sorgulanmasinda, 0-10
arasinda derecelendiren Modifiye Borg Skalasi kul-
lanildi. Skalaya gore bireyler algiladiklar egzersiz
siddetini 0-10 arasi bir deger ile ifade etti. Modi-
fiye Borg Skalasr'nda, “O: Hi¢ yorgunlugum yok” ve
“10: Cok siddetli” olarak ifade edilir (20). Her sean-
sin dncesi ve sonrasi alinan degerlerin arasindaki
fark kaydedildi.

Yorgunluk

Degerlendirmede, Yorgunluk Siddet Olcegi (YSO)
ve Yorgunluk Etki Olcegi (YEO) kullanildi (21,22).
YSO, MS'li bireylerde yorgunlugu kapsamli olarak
degerlendiren ve literatiirde sik kullanilan &lcektir.
Dokuz sorudan olusan 6lcekte, en yiiksek puan 63,
en diisiik puan ise 9'dur. YSO puaninin artmasi, yor-
gunlugun siddetinin fazla oldugunu gésterir. Olce-
gin Turkce gecerlik ve guvenirlik calismasi Armutlu
ve ark. tarafindan yapilmistir (21). YSO test-tekrar
test giivenirligine sahiptir. Olcegin i¢ tutarhliginin
ise, MS hastalari icin iyi dlizeyde oldugu bulunmus-
tur. Olcegin kullanimi icin izin alind.

YEO, yorgunlugun mental saghk durumunu ve ge-
nel saglik durumunu nasil etkiledigini degerlendir-
mek icin kullanilan bir 6lcektir. Toplam 40 sorudan
olusur. Her soru O (problem yok) ile 4 (maksimum
problem) puan arasinda puanlanmaktadir. En yiik-
sek puan 160'tir. Skorun artmasi, yorgunlugun
saglk durumunu olumsuz yénde etkiledigini goste-
rir. Olcegin Tiirkce gegerlik ve giivenirlik calismasi
Armutlu ve ark. tarafindan yapilmis olup, &lcegin
kullamimi icin izin alindi (22). YEO test-tekrar test
giivenirligine sahiptir. Olcegin i¢ tutarh@inin ise
yiksek oldugu belirtilmistir.

Degerlendirmeler, sekiz hafta uygulanan egzersiz
egitimi 6ncesi ve sonrasinda yapildi.



Egzersiz Egitim Programi

Eksentrik Egzersiz Egitimi grubundaki hastalara se-
kiz hafta boyunca haftada iki giin, giinde bir defa
fizyoterapist esliginde egzersiz egitimi uygulandi.
Her seansta, hastalarin kosubandinda (Dunlop SR
7600, Jingjiang, Cin) bes dakika yuriyerek yapilan
Isinmasinin ardindan, % 10 yokus asagi egimle,
maksimum kalp hizinin % 60-75’ine denk gelen
hizda 20 dakika boyunca yiriimeleri istendi. Daha
sonra bes dakika soguma egzersizi ile seans son-
landirildi.

Konsentrik Egzersiz Egitimi grubundaki hastalara,
sekiz hafta boyunca haftada iki giin, giinde bir kez
fizyoterapist esliginde egzersiz egitimi uyguland..
Her seansta, hastalarin kosu bandinda (Dunlop SR
7600, Jingjiang, Cin) yurlyerek yapilan isinmasinin
ardindan, +%10 yokus yukari egimle, maksimum
kalp hizinin % 60-75’ine denk gelen hizda 20 dakika
boyunca yiirimeleri istendi. Daha sonra bes dakika
soguma egzersizi ile seans sonlandirildi.

Egzersizler birinci ve ikinci haftalar icin yasla tah-
min edilen maksimum kalp hizinin % 60 siddetinde,
tclincu ve dordinci haftalar icin % 65 siddetinde,
besinci ve altinci haftalar icin % 70, yedinci ve se-
kizinci haftalar icin % 75 siddetinde kademeli bir
sekilde artirilarak uygulandi. Egzersizler sirasinda
kalp hizi, kosubandinin nabiz monitérii ile kontrol
edildi (23).

istatistiksel Analiz

Analizler IBM SPSS paket programi (Version 20.0,
IBM Corp, Armonk, ABD) ile yapildi. Degiskenlerin
normal dagilima uygunlugu gorsel (histogram ve
olasilik grafikleri) ve analitik yontemler (Shapi-
ro-Wilk testleri) kullanilarak incelendi. Tanimlayici
istatistik olarak, olciimle belirtilen stirekli degis-
kenler icin ortalama ve standart sapma, nitel de-

Tablo 1: Hastalarin Demografik ve Klinik Ozellikleri.
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giskenler icin frekans ve yiizde degerleri verildi.
Gruplar arasindaki karsilastirmalarda, parametrik
test kosullar saglandigindan, Student t testi ve
eksentrik-konsentrik gruplarin degisimlerinin karsi-
lastirimasinda Tekrarl Olciimlerde Varyans Analizi
kullanild. ikiserli post-hoc karsilastirmalarda Tukey
testi kullanildi. Bagimli degisken karsilastirmalarin-
da normal dagilan veriler icin paired t testi kullanil-
di. Farkli seanslardaki karsilastirmalarda, Tek Yon-
IG Varyans Analizi kullanildi. Gruplara dahil edilen
bes bireyin 16. seans kalp hizi ve 16. seans “doub-
le product” ortalama ve standart sapma degerleri
dikkate alinarak, % 80 gii¢, % 5 a hata olasilig! ile
toplamda 18 bireyin dahil edilmesinin uygun oldu-
gu hesaplandi. Kayiplarin olabilecegi géz 6niinde
bulundurularak érneklem biiyiikligi 20 olarak belir-
lendi (G*Power 3.1, Diisseldorf, Almanya).

SONUCLAR

Dabhil edilme kriterlerine uygun 20 kadin ve 2 erkek
olmak tizere; toplam 22 birey belirlendi. iki erkek ve
2 kadin MS tanili hasta EDSS skoru 4’in izerinde
oldugu icin dahil edilmedi. Gruplarin homojen ol-
mas! g6z oniine bulunduruldugundan 2 erkek hasta
calismaya dahil edilmedi (Sekil 1).

Calismaya katilan gruplar yas, boy, viicut agirlig,
viicut kitle indeksi (VKI), hastalik siiresi ve EDSS
skoru acisindan benzerdi (p>0,05, Tablo 1).

Eksentrik Egzersiz Egitim grubunda; ilk seansta
maksimum kalp hizinin % 60’ina denk gelen egitim
hizi 3,30+0,83 km/saat, son seansta maksimum
kalp hizinin % 75’ine denk gelen egitim hizi ise
3,86+0,68 km/saat idi. Konsentrik egzersiz egitim
grubunda, ilk seansta maksimum kalp hizinin %
60'Ina denk gelen egitim hizi 3,30+0,51 km/saat,
son seansta maksimum kalp hizinin % 75’ine denk
gelen egitim hizi ise 3,69+0,68 km/saat idi. Grup-

Eksentrik Egzersiz Egitimi Konsentrik Egzersiz Egitimi
Degisken (n=10) (n=10) P
(X+SS) (X+SS)
Yas (yil) 34,8+8,02 37,80+7,06 0,387
Boy (cm) 164,20+6,23 160,60+5,08 0,791
Viicut agirhgi (kg) 67,70+£10,03 69,20+8,50 0,737
VKi (kg/m?) 25,05+2,91 26,87+3,48 0,223
Hastalik Suresi (yil) 6,7+6,42 52+3,96 0,538
EDSS Skoru (0-10) 1,60+0,84 1,65+0,57 0,879

Student t Testi. VKI: Viicut Kiitle indeksi, EDSS: Expanded Disability Status Scale.
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Degerlendirilmesi

MS’li Bireylerin Uygunlugunun ]

-EDSS skorunun >4 olmast
(n=4)

o

Dahil Edilmeme Kriterleri ]

Minimizasyon Yontemi ile Randomizasyon

(n=22)
-EDSS Skoru
-Yas
-Cinsivet

N
Homojenligin saglanabilmesi
icin 2 Erkek hasta dahil
edilmedi.

J

(n=20)

1.Degerlendirme: Egzersiz Egitimi Oncesi

Grup 1: Eksentrik Egzersiz Egitimi
(n=10)

Grup 2: Konsentrik Egzersiz Egitimi

(n=10) |

[

|

]

L 2.Degerlendirme: Egzersiz Egitimi Sonras1 J

(n=20)

Sekil 1: Calisma Akis Semasi.

larin egitimde hiz degisimleri birbirine benzerdi
(p=0,363).

Gruplarin hemodinamik yanitlar karsilastirildigin-
da, eksentrik egzersiz grubunda, kalp hizi, besinci
(p=0,045), dokuzuncu (p=0,012), 12. (p=0,040), 13.
(p=0,031), ve 16. (p=0,005) seanslarda, konsentrik
egzersiz grubuna goére anlamli olarak daha diisik
bulundu. Eksentrik egzersiz grubunda, konsentrik
egzersiz grubuna gore sistolik kan basinci yedinci

(p=0,032) ve 13. seanslarda (p=0,026), diastolik
kan basinci ise, ikinci (p=0,024), besinci (p=0,003),
altina (p=0,029), 11. (p=0,006), 12. (p=0,008) ve
13. (p=0,019) seanslarda anlamli olarak daha azd.
“Double product” degeri ise, besinci (p=0,014), ye-
dinci (p=0,014), dokuzuncu (p=0,040), 11. (p=0,023),
12. (p=0,0018), 13. (p=0,004), 15. (p=0,037) ve 16.
(p=0,016) seanslarda eksentrik egzersiz grubunda
anlamli olarak daha dustkti (Sekil 2). Gruplarin

Tablo 2: Yorgunluk Siddet Olcegi, Yorgunluk Etki Olcegi ve Alti Dakika Yirime Testinin Grup ici ve Gruplar Arasi

Karsilastinimasi.

Eksentrik Egzersiz Egitimi Konsentrik Egzersiz Egitimi
Degisken (n=10) (n=10) P
(X+£SS) (X£SS)

Yorgunluk Siddet Olcegi
Egitim Oncesi 44,50+8,52 45,80+3,01 0957
Egitim Sonrasi 36,50+8,24 37,90+5,80 '

p° 0,001° 0,008
Yorgunluk Etki Olcegi
Egitim Oncesi 60,50+19,52 60,4+12,09 04207
Egitim Sonrasi 41,40+5,87 45,40+17,41 '

p° 0,001"® <0,001"®
6DYT Yuriime Testi (m)
Egitim Oncesi 412,70+104,92 330,0+70,98 0938
Egitim Sonrasi 483,70+86,19 399,3+90,40 '

p° 0,001 0,001

*p<0,05. *Tekrarli Olciimlerde Varyans Analizi. "Paired t Testi. 6DYT: Alti Dakika Yiiriime Testi.
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Sekil 2: Eksentrik ve Konsentrik Egzersiz Egitimin Hemodinamik Yanitlari ve Modifiye Borg Skalasi Sonuclari. (a) Kalp
Hizi (atim/dk), (b) Sistolik Kan Basinci (mmHg), (c) Diastolik Kan Basinci (mmHg), (d): “Double Product”, (e): Algilanan Efor
(Modifiye Borg Skalasi,0-10 puan), ve (f) Oksijen Saturasyonu (%). *p<0,05. Tek Yonli Varyans Analizi.

baslangictaki oksijen saturasyonlari eksentrik eg-
zersiz egitim grubunda % 97,60+0,96, konsentrik
egzersiz egitim grubunda ise % 97,80+0,63 idi, de-
gerler normal sinirlarda olup, degisimler cihaz hata
payi sinirlari icerisindeydi. Seanslardaki oksijen sa-
turasyon fark degeri, altinci (p=0,015) ve sekizinci
(p=0,024) seanslarda eksentrik egzersiz grubunda
anlamli olarak daha dusiikt.

Sekiz haftalik egzersiz egitimi sonrasinda, 6DYT
mesafesi, YSO ve YEO sonuglari yéniinden gruplar
arasinda anlamli fark yoktu (p>0,05). Gruplar ara-
sinda 6DYT testi sonrasi ulasilan kalp hizlari agisin-
dan da bir fark bulunmadi (p=0,397). Her iki grupta
da egzersiz egitimi sonrasi, 6DYT mesafesi egitim
oncesine gore anlamli olarak daha yiksek bulundu
(p<0,05) (Tablo 2). YSO ve YEO toplam puani ise,
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egitim oncesine gore anlaml olarak daha dustikt
(p<0,05) (Tablo 2).

Eksentrik egzersiz egitim grubunun, Modifiye Borg
Skalasi degerleri, konsentrik egzersiz egitim grubu-
na gore 13. seansta anlaml olarak daha disukti
(p=0,009) (Sekil 2).

TARTISMA

MS tanili bireylerde eksentrik ve konsentrik aero-
bik egzersizlerin yorgunluk, fonksiyonel kapasite ve
hemodinamik yanitlarini karsilastirmak amaciyla
yapilan bu calismada, egzersiz egitiminin yorgunluk
algisini ve etkisini azalttigi, fonksiyonel kapasiteyi
artirdigi, bununla birlikte egzersiz egitimi tiplerinin
birbirine Gstiinligl olmadigi bulundu. Gruplarin he-
modinamik yanitlarindan 6zellikle son seanslarda
kalp hizi ve “double product” degerlerinde olmak
lizere, sistolik ve diastolik kan basinci degerleri-
nin, oksijen saturasyonun farkinin bazi seanslarda
eksentrik egzersiz grubunda daha dustik oldugunu
ortaya koydu.

MS’in motor kayipla sonuclanan bir nérolojik has-
talik olmasi, kaslarin zayiflamasina ve fonksiyonel
kapasitenin azalmasina neden olmakta ve onleyici
tedaviler gerektirmektedir. MS hastalarinda, fark-
Il egzersiz egitimlerinin hemodinamik yanitlarini
gosteren az sayida calisma yer almaktadir. Yalnizca
Monteiro Junior ve ark.’nin 2012 yilinda yaptikla-
r bir calismada, MS'de Nintendo Wii egitimleri-
nin, akut hemodinamik yanitlari incelenmistir (24).
Calismanin sonucunda “boks” ile yapilan egzersiz
seansinin “kilic oyununa” gére, Amerikan Spor He-
kimligi Koleji yonergelerine uygun olarak fiziksel
uygunlugun korunmasi icin énerilen degerleri elde
etmek icin kalp hizini uyarabildigi belirtilmistir. Ca-
hsmamiz MS hastalarinda, farkli aerobik egzersiz
egitimlerinin tiim seanslarindaki, hemodinamik ya-
nitlarini inceleyen ilk calismadir.

Eksentrik ve konsentrik egzersizlerin viicutta farkl
fizyolojik ve biyokimyasal reaksiyonlara neden ola-
bildigi gosterilmistir (25). Eksentrik egzersiz egiti-
mi sirasinda, antigravite kaslarindan, quadriseps
ve tibialis anterior kaslari eksentrik kontraksiyon
ile calismaktadir. Yokus asag! inerken quadriseps
kasi her adimda eksentrik olarak kasilip graviteye
karsi diz fleksiyon derecesini ayarlayarak, hareketin

yavas ve kontrollii olmasini saglar (26). Bu siirecte
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kasta mekanik yolla bir enerji olusur. Olusan enerji
kasin nasil kullanildigina bagh olarak i1siya déntsir
veya kasta potansiyel enerji olarak depolanir. Do-
layisiyla eksentrik kontraksiyon ile beraber enerji
uretiminde verim saglanmakta, bu durum eksentrik
kontraksiyonlarda negatif is olarak tanimlanmakta-
dir (27). Konsentrik yuriime egitiminde olusan daha
yiksek egzersiz siddeti ile mekanik ve vaskdler yik-
lenmenin sonucunda, kardiyak sempatik modiilas-
yon yaniti, mekanoreseptdr ve baroreseptorlerdeki
aktivasyon artisindan kaynaklanabilir (28). Bir bas-
ka mekanizmada vendz donusiin azalmasi ile birlik-
te kardiyopulmoner reseptorlerde deaktivasyon ve
kalp hizinda artis gorilebilecegi belirtilmistir (28).
Sonuclar birlikte degerlendirildiginde calismamiz-
da; eksentrik egzersiz grubunda kalp hizi, “double
product” degerinin ve oksijen saturasyon farkinin
daha dusiik bulunmasinin nedeninin sempatik ak-
tivite artisi ve parasempatik aktivite azaliginin,
artmis kardiyovaskiiler risk ile iliskisi ve negatif is
ylki olabilecegini disindirmektedir. Ayrica, MS
olan bireylerde, karotis barorefleks kontrol bozuk-
lugu ve kan basincinda diizensizlige yol acabilen
kardiyovaskiler otonomik fonksiyon bozuklugu go-
rilebilmesi kan basincinda, egitim sonrasi degisim
olmamasini aciklamaktadir (29,30).

Toyomura ve ark. saglikh bireylerde 15 seans uy-
gulanan eksentrik ve konsentrik egzersiz egitiminin
etkilerini karsilastirdiklari calismada, kalp hizinda,
her iki grupta seanslar boyunca anlamli fark olma-
digini belirtmistir (31). Keytsman ve ark.’nin 2019
yilinda yaptigi pilot calismada ise, yiksek siddetli
aerobik egzersizin kardiyovaskiler risk faktorleri
lizerine etkisi incelenmistir. Egitim sonrasinda kalp
hizinda anlaml azalma oldugu belirtilirken, sistolik
ve diastolik kan basincinda degisim gézlenmemistir
(32). Cahismamizda, MS hastalarinda; hemodinamik
yanitlardan kalp hizinda eksentrik egzersiz egitimi
ile, konsentrik egzersiz egitimine gére, U¢ seans-
ta anlaml bir azalma oldugu bulundu. Sistolik kan
basincinda iki seans disinda anlamli azalma gériil-
mezken, diastolik kan basincinda doért seans disin-
da anlamli azalma gériilmedi. Ancak her iki egzer-
siz grubunda, sistolik ve diastolik kan basincinda,
egitim sonrasinda degisiklik gorilmedi. Miyokardin
is yukiini gosteren “double product” degeri, eksent-
rik egzersiz grubunda, konsentrik egzersiz grubuna
gore daha dusik bulundu. Yapilan bir calismada,



egzersiz egitimine bagli olarak gelisen néromus-
kiiller adaptasyonun eksentrik egitim ile daha fazla
gelistigi belirtilmistir (33). Eksentrik egzersiz egi-
timinde sekizinci seanstan itibaren (9., 10. ve 16.
seanslar) kalp hizinin, konsentrik egzersiz egitime
gore daha dustik olmasinin, gelisen néromuskiiler
adaptasyona bagli olarak, is yikiindeki azalmadan
kaynaklandigini distindiirmektedir.

Calismamizda eksentrik ve konsentrik egzersiz egi-
timinin fonksiyonel kapasiteyi artirdigi bulundu.
istatistiksel olarak egzersizlerin birbirine gére iis-
tinligl bulunmasa da, eksentrik egzersiz grubunda
fonksiyonel kapasitede daha fazla artis elde edildi.
Newman ve ark. calismalarinda, MS tanili hastala-
ra, kosubandinda diiz zeminde, maksimum kalp hizi-
nin % 55-85’inde 12 seans boyunca verilen aerobik
egzersiz egitiminin fonksiyonel kapasiteyi artirma-
dig1 gosterilmistir (34). Newman ve ark. ile ayni
egzersiz protokolini uygulayan Van den Berg ve
ark. da benzer sonuclar elde etmislerdir (35). Ancak,
calismamizda egzersizler 16 seans boyunca uygu-
landi ve kosubandi egzersiz egitimi her iki grupta
farkli yénlerde olmakla birlikte % 10 egimde verildi.
Eksentrik egzersiz egitimi ile fonksiyonel kapasite-
de meydana gelen artisin, kas kuvvet artisina bagl
olarak elde edildigi dustnilmektedir.

Samaei ve ark. MS’li bireyler (lzerine yaptiklari
arastirmada eksentrik egzersiz egitiminin fonksiyo-
nel kapasiteyi artirdigini belirtirken; Toyomura ve
ark. saglikli bireylerde eksentrik egitimin fonksiyo-
nel kapasiteyi artirmada konsentrik egzersize gore
ustunligu olmadigini bulmuslardir (31,36). Samaei
ve ark. yokus asagi yapilan eksentrik egzersiz egi-
timinin, quadriseps kas kuvvetinde gelisme sagla-
yarak, fonksiyonel kapasiteyi artirdigini belirtmis-
lerdir (36). Eksentrik ve konsentrik aerobik egzersiz
egitiminin alt ekstremite kas kuvvetine etkisi ve
fonksiyonel kapasite ile iliskisinin ayrica arastiril-
masi gerekmektedir.

MS’e ait bulgulardan yorgunluk, bireylerin yasam
kalitesini olumsuz yonde etkilemektedir (37). MS
hastalarinda yorgunlugu azaltmak icin bircok eg-
zersiz yaklasimi ortaya konmustur (13). Samaei ve
ark.in calismasinda, MS tanili hastalara doért haf-
ta boyunca, l¢ giin/hafta, maksimum kalp hizinin
% 85'inde, eksentrik (-%10 egim) ve konsentrik
egzersiz (+% 10 egim) egitimi verilmistir (36). Ca-
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ismanin sonucunda; eksentrik egzersiz grubunda
daha belirgin olarak, yorgunluk diizeyinin azaldig
gosterilmistir (36). Calismamizda ise, sekiz hafta
boyunca, iki giin/hafta, maksimum kalp hizinin %
60-75’inde uygulanan egzersiz egitiminin yorgun-
lugu azalttigi, ancak eksentrik egzersizin konsentrik
egzersize gore Ustinlugl olmadig bulundu. Cahs-
mamizda, egzersiz siddetinin daha disik uygulan-
masi nedeni ile iki grup arasinda fark bulunmadigi-
ni disinmekteyiz.

Cahismamizda egzersiz siddeti, MS tanil hastalarda
seans sirasinda olusabilecek 1si artisina bagl yor-
gunlugu azaltmak icin submaksimal seviyede ayar-
landi. Calismamizda, Samaei ve ark.’nin ¢alismasin-
dan farkli olarak, egzersiz seanslarinda algilanan
yorgunluk siddetini sorguladi§imizda, eksentrik eg-
zersiz egitiminin belli seanslarda daha az yorgunluk
olusturdugu gorildl. Eksentrik egzersiz sirasinda
farkli kas aktivasyon stratejilerinin, erken yorgunlu-
gu onleyebilecegi bildirilmistir (38). Konsentrik eg-
zersiz sirasinda 1s1 sok proteini konsantrasyonunun,
eksentrik egzersiz ile karsilastirildiginda énemli 6l-
clide artabilecegi gosterilmistir. Bu nedenle, yokus
asagl yurdydsun MS tanili hastalar icin daha kolay
tolere edilebilecegi disiinilmektedir.

Hemodinamik yanitlar, fonksiyonel kapasite ve yor-
gunluk cevaplarinin cinsiyetler arasinda fark olus-
turdugu bilinmektedir. MS’in kadinlarda daha fazla
gorilmesi ve homojenligi saglayabilmek icin, ca-
lismamiza erkek MS hastalarinin dahil edilmeme-
si limitasyonlarimizdan biridir. Uzun dénem takip
sonuclarinin olmamasi, katilimcilarin biytik cogun-
lugunun dusiik EDSS skoruna sahip olmasi da ¢a-
lismanin limitasyonlarindandir. Bir diger limitasyon
ise, kalp hizi ve kan basinci degisimlerine neden
olabilecek otonomik fonksiyon bozuklugunun calis-
mada degerlendirilmemesidir.

Sonug olarak, calismadan elde edilen tim veriler
1siginda, MS tanili hastalarda eksentrik egzersiz
egitiminin, yorgunlugu azaltmasi, fonksiyonel ka-
pasiteyi artirmasi ve kardiyovaskiler acidan daha
disuk enerji gerektirmesi gibi faydal etkilerinden
dolayi, rehabilitasyon programlari icerisinde yer al-
masi gerektigini disinmekteyiz. Ayrica yapilacak
ileride calismalarda, egzersiz egitimlerinin takibin-
de hemodinamik yanitlarin incelenmesine ihtiyac
duyulmaktadir.
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Destekleyen Kurulus: Bu calisma icin herhangi bir
kurulustan destek alinmamistir.

Cikar Catismasi: Bu calismada yazarlar arasinda
cikar catismasi bulunmamaktadir.

Etik Onay: Bu calismanin etik onayi, SANKO
Universitesi Klinik Arastirmalar Etik Kurulu'ndan
24.07.2018 tarihinde 2018/08, Karar No:10 kayit
numarasi ile alinmstir.

Aydinlatilmus Onam: Tum katihmcilardan calisma
oncesinde bilgilendirilmis sozll ve yazih onam alin-
mistir.

Hakem Degerlendirmesi: Dis bagimsiz hakemler
tarafindan degerlendirilmistir.

Yazar Katkilari: Konsept- ZIKK, TF; Dizayn- ZIKK,
TF, MS, NE; Siipervizyon- ZIKK; Kaynaklar- ZiKK, TF,
MS, NE; Materyaller- ZIKK, TF, MS, AN, AMN, NE;
Veri toplama ve/veya isleme- ZIKK, AN, AMN; Analiz
ve/veya Yorumlama- ZIKK, TF, MS, AN, AMN, NE;
Literatiir Tarama- ZIKK, TF, MS, NE; Makale Yazi-
mi- ZIKK, TF, MS, AN, AMN, NE; Elestirel inceleme-
ZIKK, TF, MS, AN, AMN, NE.

Aciklamalar: Yok.
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PRIMER DiIiSMENORESi OLAN VE OLMAYAN
KADINLARDA OMURGA POSTUR VE MOBILITESININ
KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z
Amag: Son zamanlarda primer dismenore (PD) ile muskuloskeletal sistemin diizgiinligi ve

fonksiyonlari arasinda bir iliski oldugu ifade edilmektedir. Bu calismanin amaci, PD olan ve olmayan
kadinlarda omurga postiir ve mobilitesini karsilastirmakti.

Yontem: Calismaya, PD olan (PD Grubu, n=23, yas=20,91+2,02 yil, viicut kiitle indeksi
[VKi]=21,63+2,98 kg/m?) ve olmayan (Kontrol Grubu, n=22, yas=20,18+1,22 yil, VKi=20,79+2,43 kg/
m?) kadinlar dahil edildi. Kadinlarin menstrual semptomlari kaydedildi. Menstrual agri siddeti Gorsel
Analog Skalasi (GAS) ile omurga postirii ve mobilitesi Valedo®Shape omurga postiir ve mobilite
olctim cihazi (Hocoma, Idiag GmbH, Fehraltorf, Switzerland) ile degerlendirildi.

Sonuclar: Gruplarin menstrual semptomlari benzerdi (p>0,05). PD grubundaki kadinlarda
menstrual agri siddeti ortalamasi 6,54+1,60 cm idi. Gruplarin sagital ve frontal diizlemdeki torakal,
lumbal, sakral-kalca ve inklinasyon agcilari arasinda fark yoktu (p>0,05). PD grubunda kontrol
grubuna gore sagital diizlemde sakral mobilitesinin (p=0,025), frontal diizlemde torakal (p=0,010)
ve lumbal mobilitesinin (p=0,020) daha az oldugu bulundu. Diger mobilite parametreleri gruplar
arasinda benzerdi (p>0,05).

Tartisma: PD grubunda, kontrol grubuna goére omurga postiirinin degismedigi ancak omurga
mobilitesinin azaldigi goriildii. Bu sonuglara gore klinikte PD'nin degerlendiriimesinde ve tedavi
yaklasimlarinda azalmis omurga mobilitesinin gz éniinde bulundurulmasi 6nemli olabilir.

Anahtar Kelimeler: Dismenore; Pelvis; Postiir; Omurga; Kadinlar.

A COMPARISON OF SPINAL POSTURE AND
MOBILITY IN WOMEN WITH AND WITHOUT PRIMARY
DYSMENORRHEA

ORIGINAL ARTICLE

ABSTRACT

Purpose: Recently, it has been stated that there is a relationship between primary dysmenorrhea
(PD) and fuction and alignment of the musculoskeletal system. The aim of this study was to
compare spinal posture and mobility in women with and without PD.

Methods: Women with (PD group, n=23, age=20.91:2.02 years, body mass index [BMI]=
21.63+2.98 kg/m?), and without (Control group, n=22, age=20.18+1.22 years, BMI= 20.79+2.43
kg/m?) PD were included in the study. Menstrual symptoms of women were recorded. Menstrual
pain intensity with Visual Analog Scale (VAS), spinal posture and mobility with Valedo®Shape spinal
posture and mobility measurement device (Hocoma, Idiag GmbH, Fehraltorf, Switzerland) were
evaluated.

Results: Menstrual symptoms of groups were similar (p>0.05). The mean value of the menstrual
pain intensity in the PD group was 6.54+1.60 cm. There was no difference between thoracic,
lumbar, sacral-hip, and inclination angles in the sagittal and frontal planes of the groups (p>0.05).
It was found that the sacrum-hip mobility in the sagittal plane (p=0.025) and the thoracic (p=0.010)
and lumbar mobility (p=0.020) in the frontal plane in PD group were lower than control group. The
other mobility parameters were similar between the groups (p>0.05).

Conclusion: In PD group compared to control group, the spinal posture did not change; however, it
was seen that the spinal mobility decreased. According to results, it may be important to take into
account decreased spinal mobility in the evaluation and treatment approaches of the PD in clinics.

Key Words: Dysmenorrhea; Pelvis; Posture; Spine; Women.
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GIRIS

Primer dismenore (PD), altta yatan herhangi bir
pelvik patoloji olmadan ortaya ¢ikan agri mens-
truasyondur (1). PD sikayeti genellikle ilk menarstan
yaklasik 6-12 ay sonra baslamaktadir. Gériilen agri,
alt abdominal bdlgede lokalize olup ayrica supra-
pubik ve lumbal bolgeye yansiyan kramp tarzinda,
orta ve siddetli olarak hissedilir (1). PD'de agri ile
beraber goriilen fiziksel ve psikolojik semptomlar
kadinlarin sosyal, egitim ve spor yasamlarini olum-
suz etkileyerek yasam kalitesini bozmaktadir (2-4).
Kadinlar bu problemler yiiziinden okul veya ise de-
vam etmekte sikinti yasamaktadirlar (5).

Bu durumun tam nedeni bilinmemekle beraber bir-
cok nedenin agri ile iliskili oldugu dusiiniilmektedir
(6). Endometriyal sivida bulunan prostaglandin ve/
veya vazopressin hormonlarinin seviyesindeki ar-
tisa bagh olarak uterus tonusunun artar; disritmik
uterus kasilmalari ve arterioyellerde vazokonstruk-
siyon meydana gelir. Bu durum uterusa olan kan
akisini azalmakta ve agn ile iliskilendirilmektedir
(7,8). Bazi calismalar da PD ile muskuloskeletal sis-
temin dizglinligi ve fonksiyonlari arasinda bir ilis-
ki olabilecegini ifade etmistir (9-12). Bu ¢calismalar
bozulmus lumbopelvik pozisyon ve abdominal kas
spazmi arasinda bir iliski olacagini belirtmislerdir.
Bu durumun da uterusun pozisyonunu ve menstrual
siklus boyunca hormon sekresyonunu etkileyebile-
cegini; vazokonstruksiyonu artirarak iskemiye ve
agriya neden olabilecegini ifade etmislerdir (10,11).

Son zamanlarda muskuloskeletal sistemin 6énem-
li bir parcasi olan omurga postiiri de PD'de &éne
cikmaktadir. Postir, fiziksel (irk, cinsiyet, musku-
loskeletal yapilarda meydana gelen bozukluklar)
ve cevresel (meslek/ugrasi, calisma ortamindaki
ergonomik faktorler, stres, anksiyete) bircok du-
rumdan etkilenebilmektedir (13-17). PD'de omurga
postiriinin incelendigi az sayida ¢alismada, birbiri
ile celisen sonuclar bulunmaktadir (10,12). Bir calis-
mada PD’li kadinlarda PD’si olmayan kadinlara gore
lumbal lordozun artigl, pelvik tilt ve torsiyonun de-
gismedigini (10) bulunurken; bir diger calismada ise
pelvik tiltin ve lumbal lordoz agilarinin degismedigi
sadece pelvik torsiyonun degistigini tespit edilmis-
tir (12). Bu celiskili sonuclar PD’si olan ve olmayan
kadinlarda grup homojenizasyonunun saglanmasin-
da 6nemli olan sigara, alkol, ila¢ kullanimi, egzer-

Karakus A., Ozer Kaya D., Toprak Celenay S.

siz aligkanliklari gibi giinlik yasam aligkanliklarinin
sorgulanmamasi ve yetersiz 6rneklem biiyiikli-
ginden kaynaklanabilecegi seklinde calismalarin
limitasyonlari olarak ifade edilmistir (10,12). Bu
konuda, PD’li kadinlarda omurga postiiriiniin ayrin-
tili incelendigi metodolojik eksiklerin tamamlandigi
calismalara ihtiyag vardir.

Postiiral degisim, mobiliteyi de etkileyebilmektedir.
PD’de omurga mobilitesinin degisimini inceleyen bir
calismaya rastlanmamistir. PD’si olan kadinlarda
omurgaya ydnelik manuel tedavi (spinal maniplas-
yon ve mobilizasyon) uygulamalarinin yapildigi ve
bu uygulamalar sonrasinda agrinin azaldigini gos-
teren calismalar bulunmaktadir (6,9,18). Calisma-
larda, PD'de omurga mobilitesinin etkilenebilecegi
ve bunun pelvik kavite ile iliskili myofasyal yapilarin
fonksiyonunu ve icerisindeki organlarin kan akisini
azaltabilecegi, PD’ye neden olabilecegi ifade edil-
mistir (19,20). Belirtilen sonuclar PD'de omurga
mobilitesinin 6nemli olabilecegi fikrini olusturmak-
tadir. Viicut bir kinetik zincirden olustugu icin, bir
bélgenin degismesi iliskili diger bolgelerin de etki-
lenmesine neden olabilir (21,22). Bu nedenlerle, bu
calismada PD’si olan kadinlarda omurga postiir ve
mobilitesini incelemek ve bu sonuclari PD’si olma-
yan kadinlarla karsilastirmak amaclandi. Bu calis-
mada, PD’si olan kadinlarda PD’si olmayan kadin-
lara gére omurga postiir ve mobilitesi farkl oldugu
hipotezi kuruldu.

YONTEM

Bu calismada vaka-kontrol calisma dizayni kulla-
nildi. Calisma, Ankara Yildinm Beyazit Universite-
si Etik Kurulu tarafindan onaylandi (Onay Tarihi:
15.03.2019 ve Onay Numarasi: 2019/25). Calisma
Helsinki Beyannamesi kurallarina uygun bicimde
yurdttldi. Kadinlardan yazih aydinlatilmis onam
formu alindi. Bu calisma Mayis 2019-Agustos 2019
tarihleri arasinda Ankara Yildirim Beyazit Universi-
tesi, Saglik Bilimleri Fakiltesi, Fizyoterapi ve Reha-
bilitasyon Béliimi'nde gerceklestirildi.

Bireyler

Cahismaya, benzer fiziksel o6zelliklere sahip
PD’si olan (PD Grubu, n=23, yas=20,91+2,02 yil,
VKi=21,63+2,98 kg/m? ve olmayan (Kontrol Gru-
bu n=22, yas=20, 18+1,22 yIl, VKi= 20,79+2,43 kg/
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m?) kadinlar dahil edildi. PD grubunun dahil edilme
kriterleri, 18-35 yas arasinda olmak, PD Konsen-
sus Rehberine (23) gore PD sikayeti olmak, diizenli
menstrual siklusa sahip olmak (28+7 giin), son alti
ayda Gorsel Analog Skalasr'na gére menstural agri-
si 4 cm ve Uzeri olmak ve calismaya katilmaya go-
nilli olmakti. Kontrol grubuna ise diizenli menstral
siklusa sahip olan (28+7 giin), primer ve sekonder
dismenore sikayeti olmayan, ¢alismaya katilmaya
gonulli kadinlar alindi. Her iki grup icin cikariima
kriteri gebelik veya gebelik siiphesi olmasi, daha
once dogum yapmis olmak, son bir yil icerisinde
abdominal bélgeyi, pelvik bélgeyi ve omurgayi ice-
ren bir cerrahi 6ykusi bulunmasi, pelvik bdlgeyi ice-
ren bir patolojinin olmasi (kist ve/veya enfeksiyon
gibi), son alti aylk sirecte oral kontraseptif veya
antidepresan kullanimi, skolyoz gibi ciddi omurga
deformitesi, bel, boyun, sirt agrisi ile ilgili tanisi
konmus bir problemin varhg (disk hernisi, spondilo-
listezis), ortopedik problemlerin varhgi (6zellikle alt
ekstremiteyi iceren ekstremite esitsizligi, deformi-
teler) ve norolojik ve/veya romatolojik hastaliklarin
varhigi idi. Sozel ve online duyurular olusturularak
kadinlar dahil edilme ve cikartilma kriterlerine uy-
gun olarak kartopu érnekleme yéntemi (bir kadinin
PD sikayeti olan tanidigl, onun baska bir PD sikayeti
olan tanidig seklinde) ile secildi. Bu duyurular ile
calismaya kadin dniversite 6grencileri, calisanlar
ve yakinlari alindu.

Degerlendirme

Calismaya katilan kadinlarin, yas, boy, viicut agirlig,
dominant taraf (sag-sol) ézellikleri ve egitim siiresi
kaydedildi. Kadinlarin bel ve kalca cevre dlctimleri
mezura ile santimetre cinsinden odlciildi. Bel cevre-
si, iliak krista tzeri ile son kostanin alt siniri arasin-
da kalan bélgenin en dar kismi belirlenerek 6l¢timii
alindi. Kalca cevresi 6lciimi ise kalcanin en genis
oldugu yer belirlenerek yapildi. Bel ve kalca cevre
6lcimu degerleri bolinerek bel/kalca orani elde
edildi (24). VKi degeri viicut agirliginin, boyun kare-
sine boliinmesi ile hesaplandi ve kg/m? olarak ifade
edildi. Calismaya katilan her iki gruptaki kadinlarin
sigara ve alkol aliskanhigi (son (¢ ay boyunca du-
zenli sigara/alkol tiiketim varligi olarak) sorgulandi.
Ayrica diizenli egzersiz/spor aliskanlklarinin (son t¢
ay boyunca diizenli olarak haftada en az iki veya (¢
glin egzersiz/ spor yapma) varligi ve trojinekolojik
cerrahi gecmisleri sorguland.
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Kadinlarin menstrual agri siddetini belirmek icin 10
cm'lik Gorsel Analog Skalasi (GAS) kullanildi (25). “O
puan=agri yok” ve “10 puan=dayanilmaz agri” varli-
gini ifade etmektedir. Kadinlarin son menstruasyon
déneminde hissettikleri agrinin derecesi soruldu ve
agrilarinin siddetini GAS Uzerinde isaretlemeleri is-
tendi. isaretlenen nokta cetvel ile élciiliip, sonuclar
cm olarak kaydedildi.

Kadinlarin son menstruasyon 6ncesi veya mens-
truasyon sirasinda yasadigi sikayetler ile ilgili li-
teratiirde belirtilen bel agrisi, bas agrisi, karinda
sislik, meme dokusunda agri/hassasiyet, yorgunluk,
bulanti, kusma, ishal, kabizlik, uykusuzluk, sinirlilik
ve depresyon gibi menstrual semptomlarinin varligi
“evet” veya “hayir” seklinde sorgulandi ve kaydedil-
di (26).

Valedo®Shape omurga postiir ve mobilite 6lcim
cihazi (Hocoma, Idiag GmbH, Fehraltorf, Switzer-
land) omurganin hem postiriinii hem de mobilite-
sini degerlendirme imkani sunan, gecerli ve giive-
nilir sonuclar veren, girisimsel olmayan, radyasyon
icermeyen, bilgisayar destekli elektromekanik bir
cihazidir (27,28). Bu cihaz hem sagital hem de
frontal diizlemde &lciim secenegine sahiptir. Kadin-
larda omurga postiirii ve mobilitesi menstruasyon
dénemlerinin disinda degerlendirildi. Degerlendir-
meler ayni fizyoterapist tarafindan normal/benzer
oda kosullarinda olacak sekilde gerceklestirildi.
Ol¢iim sirasinda kadinlardan sirtlar gériilecek bi-
cimde mumkiin oldugu kadar iki ayagina esit yik
verecek sekilde ayakta ve govdenin en rahat ettigi
pozisyonda durmasi (baslangi¢ pozisyonu) istendi.
Olciimlerin  6ncesinde degerlendirme hareketleri
(govde fleksiyon, ekstansiyon ve lateral fleksiyon)
gosterildi ve her bir hareket icin standart bir yo-
nerge verildi. Olctimler sert bir zemin (izerinde ve
ciplak ayakla yapildi. Kadinlarin omurga postir ve
mobilite ol¢limlerini sagital dizlemde baslangi¢
pozisyonu, maksimum fleksiyon ve maksimum eks-
tansiyon pozisyonunda yapildi (Sekil 1a). Frontal
diizlemde ise baslangi¢ pozisyonu, maksimum sag
ve maksimum sol lateral fleksiyonda yapildi (Sekil
1b). Degerlendirme pozisyonlari alindiktan sonra,
cihaz tizerindeki butona basildi. Cihaz, C7 spinal ¢I-
kintidan baslayarak anal yariga kadar (yaklasik S3
spinal ¢ikinti), tim spinal cikintilari takip ederek,
asaglya dogru kaydirildi. S3 hizasina gelindikten
sonra, cihaz tizerindeki diger butona basilarak kayit



tamamlandi. Cihaz, sagital ve frontal diizlemlerde-
ki postir ve mobilite 6lcimlerini agi (°) cinsinden
vermektedir. Torakal aci (T1-2'nin spinal ¢ikintisin-
dan T11-12'nin spinal ¢ikintisina kadar), lumbal agi
(T12-L1'nin spinal ¢ikintisindan S1’in spinal ¢ikin-
tisina kadar), sakral a¢i (sakrumun spinal cikintila-
ri ile yercekim hatti arasindaki aci) ve inklinasyon
(T1’in spinal cikintisindan S3’lin spinal ¢ikintisina
cizilen diz cizgi ile yercekim hatti arasindaki acl,
govdenin yercekim hattina gére yer degisim acisi)
acilari kaydedildi.

Sagital dizlemde, maksimum fleksiyon ve ekstan-
siyon hareketleri arasindaki a¢i farki; frontal diiz-
lemde ise maksimum sag ve maksimum sol lateral
fleksiyon hareketleri arasindaki aci farki, cihaz ta-
rafindan omurga mobilitesi olarak (torakal, lumbal
ve sakral mobilite) hesaplanmaktadir. Cihaz tiim bu
olctimleri kablosuz baglanti (bluetooth) ile kendi ya-
zihminin bulundugu bilgisayara aktarmaktadir.

istatistiksel Analiz

Orneklem biyiikliigii ve gii¢ analizi G*Power prog-
rami (G*Power, Ver.3.1.9.2 Universitat Dusserldorf
Germany, http://www.gpower.hhu.de/) kullanilarak
yapildi. Orneklem bilyiikligii hesabinda, her gruba
sekizer kisi alinarak yapilan 6n calismanin verile-
ri kullandi. Buna gore lumbal mobilite ortalamasi
PD grubundaki kadinlarda 36,37+11,83 (°); Kont-
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b) Frontal Diizlemde Valedo Shape Cihazi ile Omurga Postiir ve Mobilite Olciimleri: Sagital Diizlemde (a1)

Karakus A., Ozer Kaya D., Toprak Celenay S.

rol grubundaki kadinlarda 45,62+9,21(°) olarak
hesaplandi. Bu degerler kullanilarak, iki bagimsiz
grup ortalamasi arasindaki farka iliskin etki biyiik-
IGgu 0,87 olarak hesaplandi. Yapilan analiz sonucu
a Tip | hatasi 0,05 ve B Tip Il hatasi 0,20 olarak
belirlendi. Her iki bagimsiz grup karsilastiriimasi
icin, grup basina en az 22 kadinin dahil edilmesi
gerektigi belirlendi. Degiskenlerin normal dagilima
uygunlugu gorsel (histogram ve olasilik grafikleri)
ve analitik yontemler (Shapiro-Wilks testi) kulla-
nilarak incelendi. Tanimlayici istatistikler, normal
dagilan degiskenler icin ortalamatstandart sap-
ma, normal dagilmayan degiskenler icin ortanca
ve ceyrekler arasi aciklik (CAG) ve kategorik degis-
kenler icin frekans ve yiizde olarak verildi. Grupla-
rin karsilastinlmasinda normal dagihimin oldugu
degiskenlerde bagimsiz gruplarda Student t testi
kullanildi. Normal dagilim goéstermeyen degisken-
ler, Mann-Whitney U testi karsilastirildi. Kategorik
degiskenlerde Ki-kare testi kullanildi. Beklenen ve
gozlenen degerlere gore Ki-kare testi gecerli olma-
diginda (en disik beklenen deger ikinin altinda ise
veya besten kiiclik beklenen deger olan goz-hiicre
sayisi % 20'nin tzerinde ise) Fisher’s Kesin Ki-ka-
re testi kullanildi. istatistiksel analizler ve hesap-
lamalar icin IBM SPSS Statistics 21.0 (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY, ABD) kullanildi. Yaniima
olasilig1 p<0,05 olarak kabul edildi.

e |

-..'I.

-

———

Baslangic Pozisyonu, (a2) Maksimum Fleksiyon, (a3) Maksimum Ekstansiyon Pozisyonlarinda Ol¢iim. Frontal Diizlemde (b1) Baglan-
gic Pozisyonu, (b2) Maksimum Sag Lateral Fleksiyon (b3) Maksimum Sol Lateral Fleksiyon Pozisyonlarinda Olctim.
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Tablo 1: Gruplarin Fiziksel ve Demografik Ozellikleri.

. PD Grubu Kontrol Grubu
Ozellik (n=23) (n=22) P
X+SS XSS

Yas (yil) 20,91+2,02 20,18+1,22 0,151
VKi (kg/m?) 21,63+2,98 20,79+2,43 0,310
Bel/Kalca Orani (cm) 0,79+0,07 0,80+0,06 0,668
Toplam Egitim Siresi (yil) 14,09+1,67 14,80+1,68 0,851
Menstrual Dongti Siresi (giin) 29,57+2,67 29,50+2,80 0,200

Student t testi. PD: Primer dismenore. VKi: Viicut kiitle indeksi.

SONUGLAR

Cahsmaya PD olan (PG Grubu, n=26) ve olmayan
(Kontrol Grubu, n=24) toplam 50 kadin dahil edildi.
PD grubunda iki kadin diizensiz menstrual siklusa
sahip oldugu icin, bir kadin calismaya katilmayi is-
temedigi icin; kontrol grubunda ise iki kadin calis-
maya katilmayi istemedigi icin calisma disi birakil-
di. Calisma toplam 45 kadin (PD grubu icin n=23 ve
Kontrol grubu icin n=22) ile tamamlandi. PD grubu
ve kontrol grubunda yer alan kadinlarin sigara ve
alkol kullanmadiklari; diizenli egzersiz/spor yapma-
diklari ve herhangi bir urojinekolojik cerrahi gecir-
medikleri tespit edildi. Kadinlarin dominant taraflari
incelendiginde hepsinin sag taraflarini kullandiklar
belirlendi. Gruplarin fiziksel ve demografik 6zellikler
acisindan benzer oldugu gorildi (p>0,05) (Tablo 1).

Menstrual agri siddeti ve semptomlari incelendi-
ginde, PD grubundaki kadinlarda GAS agr siddeti
ortalama degerinin 6,54+1,60 cm oldugu; kontrol
grubundaki kadinlarda ise hi¢ agri olmadigi (GAS=0
cm) saptandi. Gruplardaki kadinlarin menstrual

semptomlarinin benzer oranda gorildigi bulundu
(p>0,05, Tablo 2).

Gruplarin sagital ve frontal diizlemdeki omurga
postirlerinin incelendigi 6lciimlerde her iki grubun
torakal acilar, lumbal acilari, sakral acilari ve ink-
linasyon acilari arasinda bir fark olmadig tespit
edildi (p>0,05, Tablo 3). PD ve kontrol grubunda-
ki kadinlarin omurga mobilite élctimleri incelendi-
ginde, sagital diizlemde PD grubundaki kadinlarin
sakral mobilitesinin kontrol grubundaki kadinlara
gore daha az oldugu (p=0,025) belirlendi. Fron-
tal diizlemde ise PD grubundaki kadinlarin torakal
(p=0,010) ve lumbal mobilitesinin (p=0,020) kontrol
grubundaki kadinlara gére daha az oldugu bulundu
(Tablo 3). Sagital ve frontal diizlemdeki diger mo-
bilite parametrelerinde ise gruplar arasinda fark
yoktu (p>0,05, Tablo 3).

TARTISMA

Calismamizda PD olan kadinlarda, PD olmayan ka-
dinlara gore, sagital dizlemde sakral mobilitenin,
frontal diizlemde ise torakal ve lumbal mobilitenin

Tablo 2: Gruplarin Menstrual Semptom Dagilimlarinin Karsilastiriimasi.

PD Grubu Kontrol Grubu
Menstrual Semptomlar (n=23), (n=22) p
n (%) n (%)
Bel Agrisi 21 (91,3) 15 (68,2) 0,0712
Bas Agrisi 9(39,1) 7 (31,8) 0,608°
Mleme Dokusunda Agri/ 12 (52,2) 10 (45,5) 0,652
assasiyet

Yorgunluk 20 (87,0) 14 (63,6) 0,069°
Bulanti 8 (34,8) 5(22,7) 0,372°
Kusma 2 (8,7) 0 (0) 0,489
ishal 7 (30,4) 2(9,1) 0,135°
Kabizlik 1(4,3) 0(0) 1,000
Uykusuzluk 9 (39,1) 4(18,2) 0,121°
Sinirlilik 17 (73,9) 18 (81,8) 0,722
Depresyon 12 (52,2) 9 (40,9) 0,449°

a: Ki-kare testi, b: Fisher’s Kesin Ki-kare testi. PD: Primer dismenore,
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Tablo 3: Gruplarin Sagital ve Frontal Diizlemdeki Omurga Postiir ve Mobilite Skorlarinin Karsilastiriimasi.

PD Grubu Kontrol Grubu

Parametreler (n=23) (n=22) P
XSS XSS

Sagital Postiir
Torakal Aci (°) 38,01+11,44 36,68+10,47 0,689
Lumbal Aci (°)¢ 28,00 (11,00) 28,00 (16,00) 0,742°
Sakral Aci (°) 17,39+8,32 15,53+8,53 0,551°
inklinasyon Acisi (°) 1,17+4,18 0,59+2,64 0,100
Sagital Mobilite
Torakal Mobilite (°)¢ 15,00 (17,00) 22,00 (18,00) 0,051°
Lumbal Mobilite (°)¢ 68,00 (19,00) 68,50 (19,00) 0,856°
Sakral Mobilite (°) 43,83+19,89 57,23+18,68 0,025a*
Frontal Postiir
Torakal Aci (°) 8,91+5,20 6,68+3,79 0,109
Lumbal Aci (°)¢ 6,00 (7,00) 4,00 (8,00) 0,537°
Sakral Aci (°) 8,91+3,43 7,77+4,01 0,311°
inklinasyon Acisi (°)¢ 5,00 (3,00) 5,00 (5,00) 0,537°
Frontal Mobilite
Torakal Mobilite (°)¢ 30,00 (23,00) 45,00 (35,25) 0,010b*
Lumbal Mobilite (°) 41,43+12,02 49,95+11,52 0,020a*
Sakral Mobilite (°) 15,00 (10,00) 10,50 (9,75) 0,927°

*p<0,05. a: Student t testi, b: Mann-Whitney U testi. Ortanca (CAG). CAG: Ceyreklar arasi genislik, PD: Primer dismenore.

daha az oldugu gosterildi. PD olan ve olmayan ka-
dinlar arasinda omurga postiirleri birbirine benzer-
di.

Son yillarda, PD'de omurga postiiriiniin ve abdo-
minal kas kalinliginin etkilenmis olabilecegine dair
gorisler bulunmaktadir (10,12). Ozellikle omurgada
meydana gelen mekanik bozukluklarin, viicutta ki-
netik zincirin devami olan pelvisi etkileyerek, PD’de
ortaya cikan agriya neden olabilecegi ifade edil-
mistir (10,12). Kim ve ark., 20-45 yas araliginda, PD
olan ve olmayan kadinlarda lumbopelvik pozisyonu,
tim omurgay! lc boyutlu gorsel ve grafik olarak
sunan bir analiz sistemi ile incelemistir (10). Calis-
malarinda PD’li kadinlarda, saglkh kadinlara gére
skolyozun ve lumbal lordozun arttigini; pelvik tilt ve
torsiyonun degismedigini bulmuslardir (10). Kim ve
ark. baska bir calismasinda da PD’li kadinlarda sag-
likli kadinlara gére gévde imbalansi, pelvik tiltin, to-
rakal kifoz ve lumbal lordoz acilarinin degismedigi-
ni; sadece pelvik torsiyonun saglkli kadinlara goére
daha fazla oldugu tespit edilmistir (12). Ozer Kaya
ve ark., menstrual agrisi hafif diizeyde olan aktif ka-
dinlarda, menstruasyon déneminin fazlarina (mens,
mid-folikiiler ve mid-luteal) gére omurga postiiri-
nin degismedigini saptamistir (29). Calismamizda
ise gruplarin sagital ve frontal diizlemdeki omurga
postirlerinin incelendigi 6lctimlerde, her iki grubun
torakal acilari, lumbal acilari, sakral acilari ve inkli-
nasyon acilari benzer bulundu. PD grubunda kontrol

grubuna gore omurga postiriiniin belirgin olarak
farkin gériilmeme nedeni omurga postiriiniin yapi-
sal ve cevresel bircok faktérden (13-17) etkilenme-
sinden kaynaklanmis olabilir. Calismamizda omur-
ga posturiini etkileyebilecek gebelik durumu, son
bir yil icerisinde omurga postiriinu etkileyebilecek
bir cerrahi varligl, omurga deformitesi, bel, boyun
ve sirt agrilarinin varhg, ézellikle alt ekstremiteyi
iceren ekstremite esitsizligi/ deformiteler, norolojik
ve/veya romatolojik hastaliklarin varligi olan kadin-
lar calisma disi birakilmistir. Ayrica ¢alismamizda
postiir de 6nemli olan diizenli egzersiz/spor yapip
yapmama durumlar da sorgulanmis, PD’si olan ve
olmayan kadinlarin benzer sekilde sedanter olduk-
lari gorilmistir. PD'de omurga postiiriiniin incele-
necegi ileriki calismalarda, kompleks bir konu olan
postiirii etkileyebilecek calisma ortamlari, calisma
postiirleri, calisma saatleri ve emosyonel durumlar
gibi diger faktorlerin daha detayli sorgulanmasi ge-
rekmektedir.

Omurga postirli, omurga mobilitesi ile iliskilidir
(22). Literatiirde o6zellikle lumbopelvik ve sakro-
iliak bolge ile cevre yumusak doku mobilitesinin
degisiminin PD’ye neden olabilecegi bildirilmistir
(18). Bilgimiz dahilinde literatiirde PD’li kadinlarda
omurga mobilitesinin incelendigi bir calisma yok-
tur. Calismamiz PD’li kadinlarda omurga mobilite-
si hem sagital hem frontal diizlemde ayrintili ola-
rak degerlendiren ilk calismadir. Calismamizda PD
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grubunda sagital diizlemde sakral mobilitenin ve
frontal diizlemde ise torakal ve lumbal mobilitenin
kontrol grubuna goére daha az oldugu bulundu. Bu
sonuclara gore kliniklerde PD’li kadinlarda azalmis
omurga mobilitesinin varligi unutulmamahdir.

Calismamizda kadinlarin menstrual fazlara gore
omurga postiir ve mobilitesinin degerlendirilmeme-
si, omurga mobilitesi azalmis olan PD’li kadinlarda
uterus pozisyonunun ultrasonografik goériintiileme
gibi bir yontem kullanilarak gercekten degisip de-
gismediginin kontrolunin yapilmamasi ¢alismami-
zin limitasyonlaridir. Standart élctimler olmasi icin
tim degerlendirmeler ayni fizyoterapist tarafindan
yapildi ancak degerlendirici tarafindan gruplarin
korlemesi yapilamadi. Bu da ¢calismamizin bir diger
limitasyonudur. Bu konuda yapilacak ileriki calis-
malarda bu durumlarin géz 6niinde bulundurulmasi
gereklidir. Calismamizin sonucunda PD’li kadinlarda
PD sikayeti olamayan kadinlara gére omurga pos-
turtinin degismedigi ancak PD’li kadinlarda sagital
diizlemde sakral mobilitesinin, frontal diizlemde ise
torakal ve lumbal mobilitenin kontrol grubuna gére
daha az oldugu bulundu. Bu sonuclara gore, klinik-
te PD’li kadinlarin degerlendirilmesi ve tedavisinde
azalmis omurga mobilitesinin dikkate alinmasi bi-
tincdl bir bakis agisi icin 6nemlidir.
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ULKEMIZDE FiZYOTERAPISTLERIN “ISLEVSELLIK,
YETI YiTiMi VE SAGLIGIN ULUSLARARASI
SINIFLANDIRMASI (ICF)” KONUSUNDA BILGi VE
FARKINDALIKLARI

ARASTIRMA MAKALESiI

oz

Amag: islevsellik, yeti yitimi ve saghgin uluslararasi siniflandirmasi (ICF) sistemi dinyada yaygin sekilde
kullanilimaktadir ve saglik profesyonelleri icin énemli bir yer teskil etmektedir. Bu ¢alismanin temel amaci,
fizyoterapistlerin ICF hakkindaki bilgi ve farkindaliklari ile mesleki uygulamalarinin ICF perspektifine
uyumunu arastirmakti.

Yontem: Calismamiza Tirkiye'de calisan 20-50 yas arasindaki goéniillii fizyoterapistler katildi.
Degerlendirmede sosyo-demografik bilgilere ek olarak gondllilerin temel mesleki 6zelliklerini, klinik
uygulamalarini ve ICF hakkindaki bilgi ve tutumlarini incelemek Uzere, bu arastirmaya ozel olarak hazirlanan
bir sorgulama formu kullanildi.

Sonuglar: Arastirmaya katilan 102 (74 kadin, 28 erkek) fizyoterapistin yas ortalamasi 25,77+4,17 yil ve
klinik deneyim siiresi ortalamasi 2,91+4,01 yil idi. Fizyoterapistlerin degerlendirme (% 83,33) ve tedavide (%
85,29) en cok énem verdikleri faktor “fiziksel bulgular” idi. Fizyoterapistlerin % 43,13’ verilen bes secenek
icinden ICF'in dogru tanimi secerken, % 14,70'i hatirlamiyorum/fikrim yok secenegini isaretledi. ICF'in
biyopsikososyal modelinde tanimlanan ana bilesenler sorgulandiginda verilen cevaplarin % 39,21’inin dogru
oldugu ve % 30,39'unun ise “hatirlamiyorum/fikrim yok” olarak isaretlendigi tespit edildi. Fizyoterapistlerin
temel mesleki ozellikleri bakimindan sadece egitim diizeyi ile ICF hakkinda bilgi sahibi olma durumlari
arasinda anlamli bir iligki oldugu ve egitim diizeyi arttikca ICF hakkinda bilgi sahibi olma oraninin arttig
gordldi (p=0,027).

Tartisma: ICF sagladigi bitinciil bakis agisiyla, hem degerlendirme hem de tedavi uygulamalarinin etkin
sekilde planlanmasi bakimindan fizyoterapistler icin 6nem arz etmektedir. Ulkemizde ICF ile ilgili bilgi diizeyi
iyi olsa da, mesleki uygulamalara bu bakis agisinin heniiz tam yerlesmedigi gértilmektedir. Bu baglamda,
diinya capinda giincel bilgileri takip edebilme ve mesleki iligkiler kurma becerisine sahip fizyoterapistler
yetistirebilmek icin ICF ile ilgili derslerin lisans egitimine eklenmesinin faydali olacagini diistintiyoruz.

Anahtar Kelimeler: Fizyoterapist; Islevsellik; Yeti Yitimi ve Saglhgin Uluslararasi Siniflandirmast;
Rehabilitasyon; Sonu¢ Degerlendirmesi; Terapi.

AWARENESS AND ATTITUDES OF
PHYSIOTHERAPISTS TOWARDS "INTERNATIONAL
CLASSIFICATION OF FUNCTIONING, DISABILITY AND
HEALTH (ICF)" IN TURKEY

ORIGINAL ARTICLE

ABSTRACT

Purpose: International classification of functioning, disability, and health (ICF), a world-widely used system,
has a vital role for health professionals. This study aimed to investigate the knowledge and awareness of
physiotherapists about ICF and the congruity of their professional practices with the ICF perspective.

Methods: This study included volunteer physiotherapists, aged 20-50 years, working in Turkey. In addition
to socio-demographic characteristics, an inquiry form specially prepared for this study was used to examine
the volunteers' professional properties, clinical practices, knowledge, and attitudes.

Results: The mean age and experience duration of 102 physiotherapists (74 females, 28 males) included
were 25.77+4.17 and 2.91+4.01 years, respectively. The most important factors for evaluation (83.33%)
and treatment (85.29%) were “physical findings”. While most physiotherapists (43.13%) chose the correct
definition of ICF between five options, 14.70% chose "do not remember/no idea." When the primary
components defined in the biopsychosocial model were questioned, 39.21% of the responses were correct;
30.10% were "do not remember/no idea." In terms of leading professional characteristics of physiotherapists,
only one significant relationship was found between ICF knowledge and education levels and ICF knowledge
increased as education levels increased (p=0.027).

Conclusion: From its holistic perspective, ICF is vital for physiotherapists for effective planning evaluation
and treatment. Although the level of ICF knowledge is satisfactory, this perspective is not yet fully
established in professional practices. In this regard, it will be beneficial adding ICF-related courses to
undergraduate education to train physiotherapists having the ability to follow up-to-date information and
establish professional relations worldwide.

Key Words: Physiotherapists; International Classification of Functioning, Disability, Health, Rehabilitation;
Outcome Assessment; Therapeutics.
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GiRIS

islevsellik, yeti yitimi ve saghgin uluslararasi si-
niflandirmasi (ICF), saghk alanindaki farkl disip-
linler ve farkl calisma sektérlerine hizmet vermek
amaciyla tasarlanmis genis kapsaml bir siniflama
sistemidir (1). Bu sistem yeti-yitimi (disabilite) ve
islevselligin 6lcima, siniflandiriimasi ve kavramlas-
masi icin bir iskelet saglar. ICF, saglik ve saglikla
iliskili durumlarin tanimlanmasi icin ortak ve stan-
dart multidisipliner bir dil olusturulmasini amaclar.
Uluslararasi siniflandirma sistemleri yillar boyunca
revize edilerek en son ICF seklini almis ve 2001
yilinda Diinya Saglk Orgiitii tarafindan kabul edil-
mistir (2).

ICF hastalarin kendi cevrelerindeki fonksiyonel du-
rumlarina goére her bir kategoride bireysel saglgi
tanimlar (3). Basit bir saglik siniflandirmasi olma-
yip pek cok farkli amacla kullanilan ve tiim din-
yada kabul gérmus énemli bir sistemdir (1-4). ICF
sisteminin ilgili saglik politikasi belirleyicileri icin
planlama araci olabilecegi, rehabilitasyon alanlari
gibi interdisipliner ekip gerektiren saglk durumlari
icin evrensel, ortak dil saglayabilecegi, elde edilen
bilgilerle degerlendirme ve tedavi arasinda olasi
baglantilar kurmaya yardimci olabilecegi disiniil-
mektedir (2,5,6).

Fizyoterapistler hastaligin tani bashgindan daha
cok bu taninin bireyin saglk durumu lzerindeki et-
kisi ile ilgilenirler. Fizyoterapi ve rehabilitasyonun
temel amaci, kaybedilmis islevselligi yeniden ka-
zandirabilmek, yasam kalitesini artirabilmek ve ki-
sithliklar olmadan bireyin toplumsal katilimini mak-
simum diizeyde saglamaktir. Bununla iliskili olarak
ICF, hastalik durumunun bireyin islevselligi tzerin-
deki etkileri hakkinda kapsamli bilgi saglar, ilk de-
gerlendirme sonrasinda tedavinin kapsamli sekilde
planlanmasinda yol gosterici olur ve fizyoterapi ve
rehabilitasyon uygulamalarinin etkinligini degerlen-
dirmede kanita dayali bilgi sunar (5-7).

Bu calismanin temel amaci, ilkemizde fizyotera-
pistlerin ICF hakkindaki bilgi ve farkindalik durum-
lari ile mesleki uygulamalarinin ICF perspektifine
uyumunu arastirmakti. Fizyoterapistlerin temel
mesleki ozellikleri ile ICF hakkindaki bilgi durum-
larinin iliskisinin ortaya konulmasi ise calismanin
ikincil amaci olarak belirlendi.

Karabérklii Argut S., Tarakci E.

YONTEM

Bu calisma, cevrim ici sorgulama formu kullani-
larak genel tarama modeli ile yapilan tanimlayici
turde bir arastirmaydi. Aralik 2018 ve Mart 2019
tarihleri arasinda yiritilen bu calismanin 6rnek-
lemini istanbul, Ankara ve izmir'de yasayan 20-50
yas arasindaki gonilli fizyoterapistler olusturdu.
Egitim mufredati ve klinik staj deneyimlerinin ca-
lisma grubu icin benzer olmasi amaciyla, egitimini
Tiirkiye'de tamamlamamis olan ve istanbul, Ankara
ve izmir disinda yasayan katimcilar calismadan ¢i-
karildi. Ayrica meslegini aktif olarak icra etmeyen
veya en az bir yil klinik deneyime sahip olmayan
fizyoterapistler calisma disi birakildi. Calismada,
sorgulama formunun basinda detayl sekilde acik-
lanan yazili aydinlatiimis onam formunu onaylayan
gondllilerin verileri kullanildi. Calisma protokolii
Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Has-
tanesi Klinik Arastirmalar Etik Kurulu tarafindan
onaylandi (Onay Tarihi: 07.01.2019 ve Onay Numa-
rasi: 2019/17).

Degerlendirme Formu

Degerlendirmede sosyo-demografik bilgilerin yani
sira; gondillilerin temel mesleki 6zelliklerini, klinik
uygulamalarini ve ICF hakkindaki bilgi ve tutum-
larini incelemek Uzere, bu arastirmaya ozel olarak
hazirlanan kapsamli bir sorgulama formu kullanildi.
Sorgulama formu gelistirme sirecinde literatiirde
tanimlanan su basamaklar takip edildi: (1) Problemi
tanimlama (amac ve sorulari belirleme), (2) Taslak
form olusturma, (3) Uzman gorist alma (istanbul
Universitesi-Cerrahpasa baglh Saglik Bilimleri Fa-
killtesi Fizyoterapi Bolimii ve Hasan Ali Yiicel Egi-
tim Fakiiltesi Olgme Degerlendirme Birimi ortak
goristi), (4) On degerlendirme ve formun son sekli-
nin verilmesi (8,9). Bu asamada olusturulan sorgu-
lama formu 10 fizyoterapist lizerinde uygulanarak
gorusleri alindi ve formda diizenlemeler yapildiktan
sonra uygulamaya gecildi. Hazirlanan form, toplam
18 soru ve dnermeden olusmakta ve yapilan 6n de-
gerlendirme sonucunda cevaplanma siresinin 12-
16 dakika arasinda olmasi éngériilmekteydi. iki bs-
ltmden olusan sorgulama formunun ilk béliminde
fizyoterapistlerin klinik uygulamalar (degerlendir-
me ve tedavi aliskanlklari) hakkinda; ikinci bolimde
ise, ICF hakkindaki bilgi ve farkindalik durumlari ile
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ilgili bilgi toplanmasi amaclandi. Hazirlanan cevrim
ici formun linki fizyoterapistlerin tye oldugu sosyal
medya kanallari ve e-posta gruplar araciligiyla du-
yurularak calisma verileri toplandi.

Fizyoterapistlerin mesleki uygulamalarinin (deger-
lendirme ve tedavi) ICF perspektifine uyumunun
incelendigi klinik uygulamalar bélimiinde, katihm-
cillardan hasta degerlendirmelerinde en ¢ok énem
verdikleri dort faktori ve rehabilitasyon programla-
rina yon verirken en cok 6nem verdikleri dort fakto-
ri secmeleri istendi. Bu sorular icin secenekler ICF
bilesenleri temel alinarak olusturuldu (a. tani, etki-
lenen viicut yapilari ve fonksiyonlari, b. fiziksel de-
gerlendirme bulgulari, c. mevcut fonksiyonel durum,
d. aktivite limitasyonlar, e. katihm [giinliik yasam
aktiviteleri, sosyal roller], f. kisisel faktérler [yas,
cinsiyet, meslek], g. cevresel faktorler [aile, sosyal
cevre, ekonomik durum]). Ayrica katilimcilarin klinik
uygulamalarinin ICF konseptine uyumunu arastir-
mak icin tedavilerinde basari kriterleri icin “Semp-
tomlarinin giderilmesi, Fonksiyonun kazandirilmasi,
Gunlik yasam aktivitelerine/ise donis saglanmasi
ve Hasta memnuniyeti” secenekleri arasinda 6nem
siralamasi yapmalari istendi.

Katilimcilarin ICF hakkindaki bilgi ve farkindalik du-
rumlarinin sorgulandigl bélimde ise katilimcilarin
verilen secenekler arasindan ICF’in dogru tamimini

Tam olarak
bilmiyorum
45%

secmeleri, amaclarini dogru sekilde belirlemeleri,
ICF kodlamalarinin ve ICF’in biyopsikososyal mo-
delinin ana bilesenlerini dogru sekilde se¢cmeleri
beklendi. Bu bdliimde ayrica ICF sistemi hakkinda
bilgi sahibi olup olmadiklar, bilgileri varsa bu bilgi-
nin kaynag, ICF’in 6nerdigi biyopsikososyal modeli
klinik uygulamalarinda kullanip kullanmadiklari sor-
gulandi.

istatistiksel Analiz

Verilerin istatistiksel analizinde SPSS Statistics
Version 21.0 (IBM Statistical Package for the So-
cial Science, New York, ABD) programi kullanildi.
Verilerin normal dagilima uygunlugu Shapiro Wilks
Testi ile degerlendirildi ve normal dagilim gorildi-
gl icin parametrik testler tercih edildi. Tanimlayici
istatistikler yapildi, degiskenler yiizde ve frekans
cinsinden ifade edildi. Parametreler arasindaki ilis-
kileri belirlemek amaciyla Pearson’s Ki-kare testi
kullanildi. Yanilma olasiligi p<0,05 olarak alindi. Ca-
lisma icin prospektif giic analizi yapilmadigindan,
1-B=0,05 alinarak, post-hoc gii¢ analizi yapildi ve
calismanin post-hoc giicii % 85,5 olarak hesaplandi
(10, 17).

SONUGLAR

Arastirma kapsaminda hazirlanan sorgulama for-
muna 138 fizyoterapist erisim sagladi; formu ta-
mamlamayan veya bilgilerinde eksiklik bulunan

Biliyorum ve klini

uygulamalarimda
kullaniyorum
31%

Biliyorum ancak klinik
uygulamalarimda
kullanmiyorum

24%

Sekil 1: Katihmcilarin ICF’in Biyo-Psiko-Sosyal Modeli Hakkindaki Farkindaliklari.
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Tablo 1: Katiimcilarin Demografik Ozellikleri.

Karabérklii Argut S., Tarakci E.

Ozellik Fizyoterapist (n=102)
X+SS Min-Maks
Yas (yil) 25,77+4,17 20-50
Klinik Deneyim Siiresi (yil) 2,91+4,01 1-26
Kadin 74 72,54
Cinsivet, n (9 ,
insiyet, n (%) Erkek 28 27,45
Lisans 70 68,62
Eitim Diizeyi, n (9 )
gitim Diizeyi, n (%) Lisansiisti 32 3137
istanbul 48 47,05
Calisilan Sehir, n (%) Ankara 35 34,31
izmir 19 18,62
Ozel Hastane 25 24,50
Ozel Egitim ve Rehabilitasyon 22 2156
Merkezi
Devlet Hastanesi 17 16,66
Cahisilan Kurum Tiiri, n (%) Universite - Akademik 16 15,68
Diger (Sggllkll Yasam Merkezi, 15 14,70
Huzurevi)
Universitg/Egitim Arastirma 7 6.86
Hastanesi
Pediatrik Rehabilitasyon 34 33,33
Qrtopedik thabilitasyon/Spor 23 2254
Fizyoterapisi
Norolojik Rehabilitasyon 20 19,60
Genel Fizyoterapi ve
Calisma Alani, n (%) Rehabilitasyon 4 13,72
Kardiyopulmoner Rehabilitasyon 4 3,92
Saglikli Bireyler 4 3,92
Diger (Romatolojik
Rehabilitasyon, Onkolojik 3 2,94
Rehabilitasyon)

kisiler tespit edilerek calisma disi birakildi. Formu
tamamlayan 115 fizyoterapistten kosullari sag-
layan toplam 102 fizyoterapistin gorusleri analiz
edildi. Katiimcilarin sorgulama formunun ortalama
13,20+3,85 dakikada tamamlandigi goriildd. Fiz-
yoterapistlerin (n=102, 74 kadin) yas ortalamasi
25,77+4,17 yil ve klinik deneyim siiresi ortalamasi
ise 2,914,071 yil idi. Ayrica % 24,50’sinin 6zel has-
tanede; % 21,56'sinin 6zel egitim ve rehabilitasyon
merkezlerinde, % 16,66’sinin devlet hastanelerinde
fizyoterapist olarak ve % 15,68'inin Universitelerde
ogretim elemani olarak calistiklari gérildd. Bununla
birlikte arastirmaya katilan fizyoterapistlerin biyuk
kismi yogun olarak pediatrik rehabilitasyon (n=34,
% 33,33), ortopedik rehabilitasyon ve spor fizyote-
rapisi (n=23, % 22,54) ve norolojik rehabilitasyon
(n=20, % 19,60) alanlarinda gorev yaptiklarini bil-
dirdiler (Tablo 1).

Fizyoterapistlerin mesleki uygulamalarinin (deger-

lendirme ve tedavi) ICF perspektifine uyumunun in-
celendigi klinik uygulamalar bélumine iliskin elde
edilen bulgular Tablo 2'de sunulmustur. Bu bdlim-
de, ICF’in boyutlari secenek olarak verildiginde, fiz-
yoterapistlerin degerlendirmelerinde en cok énem
verdikleri dort boyut “Fiziksel bulgular” (% 83,33),
“Tani, etkilenen viicut yapilari ve fonksiyonlan” (%
72,54), “Mevcut fonksiyonel durum” (% 72,54) ve
“Kisisel faktorler (yas, cinsiyet, meslek, egitim du-
rumu, motivasyon)” (% 51,96) idi. Fizyoterapistlerin
tedavilerinde en ¢cok 6nem verdikleri dort boyut sor-
gulandiginda, sonuclar “Fiziksel degerlendirme bul-
gulari” (% 85,29), “Mevcut fonksiyonel durum” (%
67,64), “Aktivite limitasyonlan” (% 61,76) ve “Ka-
tilim (Gunltk yasam aktiviteleri, sosyal roller)” (%
60,78) seklindeydi (Tablo 2). Rehabilitasyonda 6n-
celikli basari kriterleri icin 6nem siralamasi yapma-
lar istendiginde ise “Semptomlarinin giderilmesi
(agri, hareket kisithhg)” ilk sirada yer alirken bunu
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Tablo 2: Klinik Uygulamalar ve ICF’e iliskin Sorulara Verilen Yanitlar.

Degerlendlrm-e Verilen Cevaplarin Dagilimi n %
Parametreleri
a. Klinik Uygulamalara iligkin Yanitlar
Fiziksel Bulgular 85 83,33
Tani, Etkilenen Viicut Yapilari ve Fonksiyonlari 74 72,54
Mevcut Fonksiyonel Durum 74 72,54
Degerlendirmede Onem | Kisisel Faktérler (Yas, Cinsiyet, Meslek, Egitim Durumu,
d .. ; 53 51,96
Verilen faktorler Motivasyon)
Katilim (Gunliik Yasam Aktiviteleri, Sosyal Roller) 51 50
Aktivite Limitasyonlari 51 50
Cevresel Faktorler (Aile, Sosyal Cevre, Ekonomik Durum) 16 15,68
Fiziksel Degerlendirme Bulgulari (Agri, Hareket Kisithhgi) 87 85,29
Mevcut Fonksiyonel Durum 69 67,64
Aktivite Limitasyonlari 63 61,76
Tedavide Onem Verilen | Katiim (Giinlik Yasam Aktiviteleri, Sosyal Roller) 62 60,78
Faktorler Tani, Etkilenen Viicut Yapilari ve Fonksiyonlari 58 56,86
Ki§i§el Faktorler (Yas, Cinsiyet, Meslek, Egitim Durumu, 53 51.96
Motivasyon)
Cevresel Faktorler (Aile, Sosyal Cevre, Ekonomik Durum) 12 11,76
b. ICF Hakkindaki Bilgi ve Farkindalik Durumuna iliskin Yanitlar
ICF Sistemi Hakkinda | Evet 80 78,43
Bilgi Sahibi misiniz? Hayir 22 21,56
Lisans Egitimi 71 69,60
Lisansusti Egitim 28 27,45
Cevabiniz Evet ise, Bilimsel/Mesleki Yayinlar 21 20,58
Bu Bilginin Kaynagi/
Kaynaklari Nelerdir? Kongre/Konferans Katilimi 19 18,62
Meslektaslar/is Arkadaglari 16 15,68
Diger (internet, Medya) 2 1,96
OZI;Un ve Eonk5|yonelllg|n Olctimii / Siniflandiriimasi Igin Cerceve 57 55,88
Saglamak
. . Multidisipliner ve Uluslararasi “Ortak Dil” Olusturmak® 56 54,90
Is:’\;z:glcdoarlfilerden Yeti-Yitimi Olan Bireyin Toplumdaki islevselligini Olcmek 27 26,47
Hangisi/Hangileri Hastalarin Tedavi Programi icin Kapsamli Cerceve Olusturmak 23 22,54
ICF Modelinin ilk Degerlendirmeden Sonra Tedavinin Planlanmasina Yol
Amaclarindandir? Gostermek 20 19,60
Hatirlamiyorum / Bu Konuda Fikrim Yok 14 13,72
Saglik Politika ve Odemelerini Belirlemek* 6 5,88
Viicut Fonksiyonlari ve Yapilar* 52 50,98
Katihm* 50 49,01
Aktivite* 44 43,13
Asagidakilerden Cevresel Faktorler* 41 40,19
Hangileri ICF’in Kisisel Faktorler* 40 39,21
Biyopsikososyal
Modelinde Tamimlanan |Hareket Kisitlamalari 15 14,70
Ana Komponentlerdir? |Saglik Kosullar* 14 13,72
Motivasyon 11 10,78
Toplumsal Adaptasyon 11 10,78
Hatirlamiyorum / Bu Konuda Fikrim Yok 31 30,39
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Aktivite ve Katilim* 70 68,62
Cevresel Faktorler* 58 56,86
Vicut Yapilar*® 53 51,96
Asagidakilerden Viicut Fonksiyonlari* 47 46,07
Hangileri ICF Kisisel Faktérler 39 38,23
Kodlamalarinin
Dort Ana Bileseni Tani 21 20,58
Arasindadir? Hatirlamiyorum / Bu konuda fikrim yok 21 20,58
Hareket Kisitlamalari 19 18,62
Toplumsal Uyum 13 12,74
Motivasyon 5 4,90
*isareti ilgili soru icin dogru cevaplari gostermektedir.

” «

“Fonksiyonun kazandirilmasi,” “Ginlik yasam akti-
vitelerine/ise donis saglanmasi” ve “Hasta mem-
nuniyeti” seceneklerinin takip ettigi gortldu.

Katihmcilarin ICF hakkindaki bilgi ve farkindalik du-
rumlarinin sorgulandig béliimden elde edilen bul-
gulara Tablo 2'de verilmistir. Fizyoterapistlerin %
78,43’Unln “ICF sistemi hakkinda bilgi sahibi misi-
niz?” sorusuna evet yaniti verdigi; bu bilginin kayna-
g1 olarak % 69,60 oraninda lisans egitimi sirasinda,
% 27,45'i lisansiisti egitim sirasinda, % 20,58'inin
bilimsel/mesleki yayinlar, % 18,62’sinin kongre/
kurs katilimi, % 15,68'inin ise meslektaslar/is arka-
daslar cevabini bildirdigi goruldi. Katilimcilarin %
43,13’tUinln verilen bes secenek icinden ICF’in dogru
tanimi secerken, % 14,70'i hatirlamiyorum/fikrim
yok secenegini isaretledi. ICF’in amaclari sorgulan-
diginda ise en cok “Ozriin ve fonksiyonelligin 6lcii-
mi ve siniflandiriimasi icin bir cerceve saglamak”

Bilivorum ve Klinik
uvenlamalarimda
kullanivornm

Sekil 2: Katihmcilarin ICF Hakkindaki Bilgi ve Tutumlari.

Bilivorum ancak klinik
uvenlamalarimda
kullanmivornm

(% 55,88) ve “Multidisiplinler ve uluslararasi ortak
dil olusturmak” (% 54,90) cevaplari verildi. En az
ise “Saglik politika ve 6demelerini belirlemek” (%
5,88) cevabinin verildigi gorildi (Tablo 2). Ayrica,
katilimcilarin % 45,09'unun ICF kodlamalarinin ana
bilesenlerini verilen secenekler arasindan dogru se-
kilde secebildigi goruldi.

ICF’in biyopsikososyal modeli icin katimcilarin %
31,4’ “biliyorum ve klinik uygulamalarimda kulla-
niyorum” ve % 23,50'si ise, “biliyorum ancak klinik
uygulamalarimda kullanmiyorum” cevabini verdi
(Sekil 2). ICF’in biyopsikososyal modelinde tanim-
lanan ana komponentler sorgulandiginda ise, veri-
len cevaplarin % 39,20’sinin dogru oldugu; % 30,39
oraninda ise “hatirlamiyorum/fikrim yok” cevabinin
verildigi tespit edildi. Mezuniyet yilina goére ince-
lendiginde ise, yeni mezunlarin (1-2 yil) % 33,901
“biliyorum ve klinik uygulamalarimda kullaniyorum,”

Tam olarak bilmivornm
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% 26,80'inin ise, “biliyorum ancak klinik uygulama-
larimda kullanmiyorum” cevabini verdigi bulundu.
Diger yandan 10 yilin Gizerinde deneyime sahip fiz-
yoterapistlerin ise, sadece % 18,20’si “biliyorum ve
klinik uygulamalarimda kullaniyorum” ve % 9,10'u
ise, “biliyorum ancak klinik uygulamalarimda kullan-
miyorum” cevaplarini verdi.

Fizyoterapistlerin temel mesleki ozellikleri ile ICF
hakkinda bilgi sahibi olma durumlarinin iligkisinin
ortaya konulmasi amaciyla yapilan analizlerde,
sadece egitim dizeyi ile anlamh bir iliski oldugu
bulundu (x*=12,67, p=0,027). Katilimcilarin yas, de-
neyim sireleri, calisma alanlari ve kurum tiirleri ile
ICF hakkinda bilgi sahibi olma durumlari arasinda
anlamli iliski olmadigi gorildi (p>0,05).

TARTISMA

Bu calisma ile tlkemizde fizyoterapistlerin ICF ko-
nusundaki bilgi ve farkindalik durumlarini ortaya
koymak ve fizyoterapi biliminin farkl alanlarinda
yapilan degerlendirmeler ve tedavi planlamalari si-
rasinda ICF’i kullanmanin 6nemine dikkati ¢cekmek
istedik. Calismamizda fizyoterapistlerin hem de-
gerlendirmelerinde hem de rehabilitasyon progra-
mi planlamalarinda en ¢ok 6nem verdikleri faktériin
“Fiziksel bulgular” oldugu; uyguladiklar rehabilitas-
yonun basarisi acisindan ise “Semptomlarinin gide-
rilmesi” kriterinin ilk sirada geldigi belirlendi.

Hastalik, limitasyon ve handikap kavramlarini nasil
gordiigiimiz ve tanimladigimiz, hastalarimizla nasil
etkilesimde bulundugumuzu ve mesleki uygulama-
larimizi nasil saglayacagimiz konusundaki karari-
mizi etkiler (12). Literatiirde yer alan, fizyoterapinin
farkli alanlarinda yapilmis calismalarda hastalar
degerlendirirken ¢ok yonli yaklasiimasi gerektigi-
ne, bunu da gerceklestirebilmek icin ICF cercevesi-
ni iceren alanlarda degerlendirmeler yapilmasinin
onemi Uzerinde duruldugu goérilmektedir (13-20).
Ayni zamanda degerlendirmelerin sonucunda has-
talara fizyoterapi ve rehabilitasyon planini olustu-
rurken ICF cercevesinde oncelikleri tespit etmek,
yakin dénem ve uzun dénem hedefleri belirlemek de
onemlidir. Son yillarda yapilan calismalarin bir co-
gunda hastalari sadece fiziksel problemler ve semp-
tomlara yonelik yapilan fizyoterapi uygulamalari ile
tedavi etmenin yeterli olmadigina ayni zamanda
bireylerin gilinlik yasamda bagimsizlik seviyesinin
artirilarak hayatin icinde yer almalarinin énemli ol-
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duguna da vurgu yapilmaktadir (12,15-17).

Geleneksel medikal modelde saglik ve fonksiyon
kavramlarina degil; hastalik ve limitasyonlara daha
cok odaklanilmaktaydi (12,21). Bu modelde, mer-
kezde hastadan cok profesyonelin yer aliyor olmasi
ve hedeflerin hastanin dnceliklerinden farkli olarak
konulmasi s6z konusu olmaktaydi (6,12). ICF ise,
klinisyenlerin hastalik ve semptom perspektifinden
ziyade islevsel bir perspektiften disiinmelerine yar-
dimcr olur (6). Caismamiza katilan fizyoterapist-
lerin daha cok fiziksel bulgulari 6nemsemeleri ve
semptomlarin giderilmesini hedeflemelerinin, lke-
mizde fizyoterapi egitiminde hala medikal modelin
etkilerinin 6n planda olduguna isaret edebilecegi
disunuldi. Benzer sekilde ICF'in Avusturya'daki er-
goterapi uygulamalarinda arastirmaci ve klinik te-
rapistler tarafindan tercih edilirligini ve kullanimi-
ni arastiran bir calismada fizyoterapistlerin temel
olarak hastaliklari ve klasik tibbi modeli baskin se-
kilde kullandigi rapor edilmistir (21). Calismamizin
sonuclari, tilkemizdeki durumun Avusturya’daki bul-
gulara benzer oldugunu ortaya koymaktadir.

ICF'nin hem vaka planlamasi hem de sonuclarin
degerlendirilmesi icin kullaniimasi onerilir (22).
Brandt ve ark.’nin fizyoterapi departmaninda pel-
vik organ prolapsusu olan kadin hastalarda pelvik
taban kaslarinin hareketlerdeki yetersizligi deger-
lendirmek amaciyla yaptiklari ¢calismada ICF temelli
degerlendirmelerin 6nemine vurgu yapilmistir (14).
Benzer sekilde Hsu ve ark.nin genis bir veri taba-
ni kullanarak 7455 Parkinson hastasini degerlen-
dirdikleri calismalarinda kapsamli degerlendirme
yapabilmek icin Diinya Saglik Orgiiti'niin onerdigi
ICF cercevesi dikkate alinarak degerlendirmelerin
yapiimasinin éneminden s6z edilmistir (15). Fresk
ve ark., uzun sireli kas iskelet sistemi agrisi yakin-
masli olan bireyleri fiziksel yetenekler ve calisma
kapasitesi acisindan inceledikleri calismalarinda
ICF cercevesi ile iligkili degerlendirmeler kullanma-
nin énemli oldugunu belirtmislerdir (16). Alcanta-
ra ve ark. ise, diabetes mellitus tanmili 75 hastayi
degerlendirdikleri calismalarinda, bu hastalarin fi-
ziksel yetersizliklerine yol acan en 6nemli faktériin
bireysel ve cevresel etmenler olduguna deginerek;
bu parametrelerinin de ayrintili sekilde degerlendi-
rilebilmesi icin ICF cercevesinin benimsenmesinin
onemine dikkati cekilmislerdir (17). Ulkemizde ise
Kahraman ve ark., 80 yasli bireyin katihmi ile fizik-



sel islevlerdeki degisimi inceledikleri bir yillik izlem
calismasinda, viicut yapi ve fonksiyonlari, aktivite
ve katim alanlarini g6z 6niinde bulundurarak, ICF
cercevesinde degerlendirmelerini yaptiklarini be-
lirtmislerdir (13). Bu giincel ¢alisma, fizyoterapide
yash bireylerin degerlendirilmesinde ICF cercevesi
ile yapilan degerlendirmelerin tim alanlara dogru
yonelim yaparak, bireylerin ayrintili sekilde deger-
lendirilmesinin ve takiplerinin yapilmasinin 6ne-
mine dikkat cekmektedir. Calismamiz kapsaminda
gorusleri degerlendirilen fizyoterapistlerin biyuk
bir kisminin ICF hakkinda bilgi sahibi olduklarini bil-
dirdigi; ancak tiim katilimcilarin yaklasik yarisinin,
ICF’in biyopsikososyal modeli hakkindaki “fikrim
yok, tam olarak bilmiyorum” secenegini tercih ettigi
gorildu. Arastirmanin mevcut sonuglari degerlendi-
rildiginde, tlkemizde ICF ile ilgili bilgi diizeyi yiksek
olsa da, klinik uygulamada, bu bakis acisinin heniiz
tam yerlesmedigi sonucuna varilabilir.

Tokunaga, ICF smiflamasinin  uygulanabilirligini
arastirdigi calismada engelli cocuklarin egitiminde
rol alan meslek mensuplar tarafindan 6zel egitim
merkezine devam eden bes cocugun ICF sistemi
ile degerlendirmenin sonuclarini incelemistir (23).
Cahsmada ICF'nin farklh meslek gruplar arasinda
is birligi saglamada etkili bir ara¢ oldugunu goste-
rilmis ve planlanan bir dizi gorev araciligl ile siste-
min verimli ve etkili bir sekilde gerceklestirilebildigi
bildirilmistir (23). Brezilyada yapilan bir calismada
katihmcilarin % 82'si ICF’in klinikte uygulanabilir
oldugunu dislndigini; ancak sadece % 21'inin
klinik pratiklerinde ICF’i kullandiklarini bildirmeleri
calismamizin sonuglarina benzerlik géstermektedir
(11). Cahismamiza katilan fizyoterapistlerin kiiciik
bir kisminin ICF ve biyopsikososyal model icin “bi-
liyorum ve klinik uygulamalarimda (degerlendirme
ve tedavi) kullaniyorum” cevabini vermesi, ICF’in (l-
kemizdeki uygulanabilirliginin diisik oldugunu gos-
termektedir. Lisans egitiminde ICF’e iligkin teorik
bilgilendirmenin yani sira, klinik uygulamalarla ICF
cercevesinde vaka degerlendirme ve tedavi plani-
nin deneyimlenmesi yararli olacaktir. Bu kapsamda
pratik derslerin ve klinik staj uygulamalarinin ICF
bakis acisi ile yapilandiriimasi, fizyoterapistlerin
mezuniyet sonrasinda klinik uygulamalarinda kul-
lanimini artirabilir. Fizyoterapistlerin temel mesleki
ozellikleri ile ICF hakkinda bilgi sahibi olma durum-
larinin iliskisi arastirildi§inda, sadece egitim diize-
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yi ile anlamli bir iliski oldugu bulundu. Bu durumun
ozellikle yiiksek lisans ve doktora egitimleri sirasin-
da alinan derslerin daha kapsamli ve zengin icerikli
olmasi ile iliskili olabilir. Ayrica lisansisti egitim
sirasinda yogun sekilde yapilan bilimsel arastirma
ve literatlir taramalari sirasinda da, ICF’e iliskin
farkindalik ve bilgi diizeyi artisi s6z konusu olabi-
lir. Lisansustu egitim alan fizyoterapistlerin sayisi-
nin lisans mezunu fizyoterapistlere oranla daha az
olmasi ve egitimlerini tamamladiktan sonra daha
cok akademik alanlarda calismalari, ICF’in klinik
uygulanabilirliginin artisi bakimindan alana yeterli
etkiyi saglayamamaktadir. Bu nedenle, dzellikle li-
sans egitiminde ICF ile ilgili daha ¢ok bilgi aktari-
mi yapilmasi ve pratik uygulamalar ile mezuniyet
oncesinde bu bakis acisinin kazandirilmasi ilkemiz
icin ozellikle dnemli olacaktir.

Arastirma basinda prospektif olarak gilic hesabinin
yapilmamis olmasi bu calismanin limitasyonlari
arasinda sayilabilir. Ayrica calismaya sadece Tiir-
kiye'nin belirli illerinde (istanbul, Ankara ve izmir)
calisan katiimcilarin dahil edilmesi calismanin li-
mitasyonlarindandir. Bu sehirlerin belirlenmesinde,
Turkiye Fizyoterapistler Dernegi'nin verilerine gore
en cok fizyoterapistin calistig sehirler secilmesine
Ozen gosterildi.

Sonug olarak, bu farkindalik calismasi ile, fizyotera-
pistlerin tlkemizde de diinyada yapilan uygulama-
larla benzer olarak rehabilitasyon calismalarinda
aktivite ve katilima 6nem vermesi gerektigi ortaya
konuldu. ICF ve biyopsikososyal modelin meslektas-
larimiz arasinda halen yaygin sekilde kullanilmadig;
ancak konseptin ana fikrinin cok iyi benimsendigi
gordldi. Arastirmanin mevcut sonuclari degerlendi-
rildiginde, tlkemizde ICF ile ilgili bilgi diizeyi yiik-
sek olsa da mesleki uygulamalara bu bakis agisinin
heniiz tam yerlesmedigi sonucuna varilabilir. Ozel-
likle son yillarda ICF bakis agisina sahip egitimci
ve klinik staj sorumlusu fizyoterapistlerin artmasi
ile hala baskinligi hissedilen medikal modelin et-
kilerinin geri planda kalacagi 6n gorilebilir. Ayrica
glincel bilgiyi takip etme ve diger llkelerde calisan
fizyoterapistler ile etkin profesyonel iliski kurabil-
me yetisine sahip fizyoterapistler yetistirmesi baki-
mindan, ICF’in lisans egitimindeki yerinin 6neminin
alti cizilmelidir. Bu baglamda, ICF ile ilgili derslerin
fizyoterapi ve rehabilitasyon lisans programlarina
eklenmesinin faydali olacag diistincesindeyiz.
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FiZYOTERAPIST-HASTA iLETiSIMINiN INCELENMESi:
NIiTEL CALISMA

ARASTIRMA MAKALESI

0z

Amag: Hastalarin temel endiselerinin ortaya konmasi, hasta giindeminin belirlenmesi olarak
tanimlanir. Hasta giindeminin alinmasi, hasta merkezli ve kisisellestiriimis rehabilitasyon
programinin planlanmasi icin oldukca 6nemlidir. Bu calismanin amaci, fizyoterapistlerin kas-
iskelet sistemi problemi olan hastalarda giindem alma sikligini, kesilen cevaplarin oranini ve
zamanlamasini belirlemek ve fizyoterapist - hasta iletisim 6zelliklerini tanimlamakti.

Yontem: Arastirma l¢ basamakli sistematik metin analizinin gerceklestirildigi nitel bir calismaydi.
Birinci asamada kriterlere uygun yedi fizyoterapist ve 137 hasta dahil edildi. Ikinci asamada, kapali
ve acik uclu sorularin soruldugu ilk goriismede fizyoterapist ve hasta goriismesi kayit altina alindi.
Ugiincii asamada ise, ses kayitlarindan tematik analiz yapildi. Hasta giindemini alma, soylemi
kesintiye ugratma varligi ve giindem sdylemini tamamlama siresi analiz edildi.

Sonuclar: Calismaya dahil edilen fizyoterapistler tiim klinik kayitlarin % 76,60'inda hastalarin
glindemini ortaya cikardilar. Fizyoterapistlerin hastalarin temel endiselerini ortaya cikardigi bu
soylemlerde ortalama 14,60. saniyede (minimum 1 saniye, maksimum 120 saniye) fizyoterapist
gorismeyi kesintiye ugratti. Hastalarin endiselerini dile getirdigi ve soylemi kesintisiz olan
durumlarda ise, hastalar ortalama 47,70+35,70 saniye icerisinde giindemini belirtti.

Tartisma: Kas-iskelet sistemi rehabilitasyonunda fizyoterapistler hastanin giindemini yiiksek
oranda ortaya ¢ikarmis ancak hastanin sdylemini kesintiye ugratmistir. Sonug olarak, hastanin
glindemini ortaya ¢ikarmada meydana gelen problemler, kisiye 6zel rehabilitasyon kapsaminda
hastanin ihtiyaclarinin degerlendiriimesini ve programinin kisisellestiriimesini engelleyebilir.

Anahtar Kelimeler: Fizyoterapist; Hasta Merkezli Tedavi; Saglik Hizmeti:; Saglik iletisimi.

PHYSIOTHERAPIST-PATIENT INTERACTION: A
QUALITATIVE ANALYSIS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Eliciting main concerns of the patients is defined as determining a patient's agenda.
Setting a patient's agenda is extremely important for planning patient-centered care and
planning individualized rehabilitation program. This study aimed to describe agenda elicitation
in rehabilitation, to determine the frequency of encounters in which physiotherapists elicited the
patients with musculoskeletal disorders agenda, the proportion and timing of interrupted answers.

Methods: This research is a qualitative study which has three steps systematic analysis has carried
out. In the first phase, 137 clinical encounters and seven blinded physiotherapists were included
in this study. In the second phase, the first physiotherapist-patient interaction, including open and
closed-ended questions, were asked by physiotherapists, was recorded. In the third phase, thematic
analysis of the elicitation of the patient agenda characteristics was performed.

Results: Physiotherapists elicited the patient's agenda in 76.60% of clinical encounters. In those
encounters in which physiotherapists elicited patient concerns, the clinician interrupted the patient
after a median of 14.60 seconds (min-max, 1 to 120 seconds). In the un-interrupted encounters in
which physiotherapists elicited patient concerns, the patients with musculoskeletal disorders were
stated their agenda in 47.70+35.70 seconds.

Conclusion: In general, most of the physiotherapists emphasize to elicit the patient's agenda;
however, they interrupt the patient's expression significantly sooner. Eventually, the failure to elicit
the patient's agenda inhibits evaluating patients’ needs, and this would lead to failure in planning
the rehabilitation program based on individual needs.

Key Words: Physical Therapists; Patient-Centered Care; Healthcare; Health Communication.
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Fizyoterapist-Hasta lletisiminin incelenmesi: Nitel Calisma

GIRIS

Kas iskelet sistemini ilgilendiren patolojiler saglik
harcamalarinin buytk bir kismini kapsayan, cesitli
seviyelerde agriya ve disabiliteye neden olan major
problemlerdir (1). Kas-iskelet sistemi hastaliklarin-
da agr kontroli, fonksiyonel seviyenin korunmasi,
artirlmasi ve disabilitenin azaltiimasinda kisiye
ozel planlanmis fizyoterapi ve rehabilitasyon prog-
ramlari ile etkin sonuclar alinabilmektedir (2).

Saghk uygulamalarinin kalitesini gosteren en
onemli faktorlerden birisi hasta merkezli hizmet
modelleridir (4). Hasta merkezli hizmet, “hastalarin
bireysel tercihlerine, ihtiyaclarina ve degerlerine
saygl duyan, bunlari karsilamaya calisan, hastala-
rin degerlerinin tim klinik kararlarda yol gdsterici
olmasini saglayan yaklasim” olarak tanimlanabilir
(5). Hasta merkezli hizmet, bireyin saglik hizmetle-
rindeki rolinu aktif hale getirerek saghk hizmetleri
ve tedavi sirecinin gelistirilmesini, daha iyi saglik
sonuclari elde edilmesini, saglik hizmeti maliyetleri-
nin azaltilmasini ve daha etkin saglik politikalarinin
belirlenmesini saglamaktadir (4). Boylelikle, saglik
sistemi gelisir ve daha kaliteli hizmet sunulabilir (5).

“Hastalik yoktur, hasta vardir” prensibi tim sag-
Ik alanlari icin gecerli bir prensip olmakla birlikte,
“merkeze hizmet alan bireyi koymak” 6zellikle fizyo-
terapistler icin 6nemli bir prensiptir (6). Ayni zaman-
da, hastanin endiselerini ortaya ¢ikarmak ve dikkat-
le dinlemek, fizyoterapistlerin hasta ile ilgili klinik
karar vermesi sirasinda hasta merkezli tedaviye
katkida bulunur. Klinik karar verme siireci karmasik
bir stirec olup, bilgiyi sentez ederek ayirabilmeyi ve
seceneklerin icinden en iyiyi secerek uygulamaya
koymay! gerektirmektedir (7). Fizyoterapistler aci-
sindan ise, klinik karar verme fizyoterapi bilgisinin
kullaniimasi ve uygulamaya konulmasini ifade eder.
Hasta ile bir arada olan ve hastanin durumunda-
ki degisiklikleri 6ncelikle belirleme firsatina sahip
olan fizyoterapistler klinik karar verme siirecinde,
hastanin temel endiselerini ortaya cikararak hasta-
nin tedaviden beklentisini en iyi sekilde anlamali, bu
yonde hastaya yonelik bir rehabilitasyon programi
planlamalidir. Hastalarin temel endiselerinin orta-
ya konmasi, hasta giindeminin belirlenmesi olarak
tanimlanir. Hasta glindeminin alinmasi, hasta mer-
kezli ve kisisellestirilmis rehabilitasyon programi-
ni planlanmasi icin olduk¢ca énemlidir. Bu sebeple
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fizyoterapistler, klinik karar verme fonksiyonunun
yerine getirilmesinde saglam ve giivenilir bilgileri
kullanmali, bununla birlikte hastanin temel endi-
selerinin ortaya cikarildigl hasta giindemini dogru,
kesintisiz ve kapsamli bir sekilde almaldir.

Literatlirde saglik calisanlarinin hastanin giinde-
mini ortaya ¢ikarmakta basarisiz olduklari, ayrica
hasta gtindemini ¢ikardiklarinda da hastanin séyle-
mini siklikla kesintiye ugrattiklari gésterilmistir (9).
Hekimler tzerinde yapilan calismalar, hekim-hasta
goriismelerinin % 72-77'sinde hekimin, hastasinin
giindemini almada basarisiz oldugu ve hastanin
konusmasinin baslangictan itibaren ortalama 18.
ile 23. saniyesinde soylemi kesintiye ugrattigini
gostermistir. Bu hastalarin % 2’sinden azinin ko-
nusmay! siirdiirdiigiind bildirmistir (9,10). Hekimler,
hekim-hasta goériismelerinin % 25’inde, hastanin
glindemini almaya yonelik hicbir girisimde bulun-
mamuglardir. Ayrica, gérismelerin yaklasik yarisin-
da hasta ve hekimin temel sorun hakkinda hemfi-
kir olmadig vurgulanmistir. Literatiirde bu konuda
yapilan arastirmalarda ¢ogunlukla hekim merkezli
bir yaklasim izlenmistir (11). Genel olarak literatiir-
de hekimlerin hasta giindemi belirleme siklig1 ve
ozellikleri arastiriimis ancak, bir saglik profesyoneli
olarak hastalarla birebir calisan fizyoterapistler ile
hastalar arasindaki bu etkilesim tizerine arastirma-
lar oldukca kisith kalmistir (17,18, 19, 20).

Bu calismada, fizyoterapi programini olusturmak
icin yapilan ilk goriisme sirasinda fizyoterapistlerin
kas-iskelet sistemi problemi olan hastalarda giin-
dem alma sikligini, kesilen cevaplarin orani ve za-
manlamasinin belirlenmesi ve fizyoterapist-hasta
iletisim ozelliklerinin tanimlanmasi amagland.

YONTEM

Nitel tipte bir arastirma olan bu calisma Aralik
2018 - Mayis 2019 tarihleri arasinda gerceklesti-
rildi. Sistematik metin analizinde Malterud yonte-
mi kullanildi (3). Calismanin ses kayitlari, belirtilen
tarihler arasinda istanbul ve Ankara illerinde yer
alan cesitli 6zel hastane ve kliniklerin fizyoterapi
ve rehabilitasyon bélimlerinde alindi. Arastirmaya
dahil edilen bu merkezlerde gérev alan fizyotera-
pistlerden, kas-iskelet sistemi problemlerinde en az
bir yil deneyimi olan ve calismaya katilmayi gondilli



olarak kabul edenler calismaya dahil edildi. Bu mer-
kezlere basvuran ve kas-iskelet sistemi problemleri
(spor yaralanmalari, instabiliteler, tendinopatiler,
artritik durumlar vb.) olan hastalar ¢calismaya alin-
di. Kas-iskelet sisteminde herhangi bir agri, kuvvet-
sizlik veya fonksiyonel limitasyonlar gibi problemi
olan, 18 yasindan biyik ve fiziksel olarak aktivite
engeli olmayan, iletisim sirasinda koopere olabi-
len ve arastirmaya gondllii olarak katilmayi kabul
eden erkek ve kadin hastalar calismaya dahil edildi.
Nérolojik, immunolojik ve metabolik bir hastalig
olan, hastanin gtindemini alma sirasinda fizyotera-
pist ile koopere olamayan ve calismaya katilmayi
kabul etmeyen hastalar ise, calismaya dahil edilme-
di. Bu arastirma Hacettepe Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu tarafindan
onaylandi (Onay Tarihi: 19.03.2019 ve Onay Numa-
rasl: GO/19-294).

Konu ile ilgili Girisimsel Olmayan Klinik Arastirma-
lar Etik Kurulu'nca ongoérilen yazili aydinlatiimis
onam formu ile hastalarin onaylari alindi. Fizyo-
terapist hasta gorismesi o6ncesinde hastalarin
onaylari alinirken bilimsel bir calisma kapsaminda
fizyoterapist-hasta iletisimini incelemek icin ses
kayitlarinin alinacag hastalara aciklandi fakat ca-
hismanin sonuclari ile ilgili hastalara detayli bir bilgi
verilmedi. Ses kayitlari calismadan ve birbirinden
haberdar olmayan alan tecriibesi ortalama 1,50 yil
olan yedi fizyoterapist tarafindan gerceklestirildi.
Calismaya dabhil edilen fizyoterapistler ile hastalar
arasindaki ilk gérisme sirasinda kaydedilen 137
fizyoterapist-hasta iletisim diyalogu lzerinden ses
kayit analizi yapildi.

Bu arastirmanin yontemi lc temel basamakta ta-
mamlandi. Birinci asamada calismaya dahil edilme
kriterlerine uygun olan fizyoterapistler ve hastalar
belirlendi. Fizyoterapistlerin (yas, cinsiyet, mesleki
deneyim siiresi, egitim seviyesi) ve hastalarin de-
mografik bilgileri (yas, cinsiyet, tani) standart bir
form kullanilarak kayit edildi. Terapi planini olustur-
mak icin yapilan ilk goriismede, fizyoterapistlerden
rutin olarak yaptiklari uygulamaya devam ederek
hasta ile iletisimini siirdiirmeleri istendi. ikinci asa-
mada calismaya dahil edilen fizyoterapistler tara-
findan fizyoterapi planini olusturmak icin yapilan ilk
goriismede, hastalar ile yapilan gériisme esnasinda
ses kaydi alindi. Ses kayitlari icin mobil telefonla-
rin standart uygulamalarindan yararlanildi. Uciincii
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asamada ise, ilk yiz yiize gérisme sirasinda alinan
ses kayitlari, ses oynatici bilgisayar programi (VLC,
version 3.0.0, Paris, France) lizerinde islendi ve ya-
pilan ses kayitlarindan veriler analiz edildi. Kayitlar
lizerinde hasta gindemini alma varhgi, hasta gin-
demini alma siresi, giindem sdylemini tamamlama
stiresi, soylemi kesintiye ugratma varhgi, soylemi
kesintiye ugratma siresi, kapali-acik uclu soru var-
hg), fizyoterapistin hastanin séylemini devam ettir-
me varhgi, tamamlayici ifadeler varligi ve 6nceki
ifade ile ilgili sorgulayici ifadelerin varligi incelendi
ve analiz edildi. Hastanin giindemi cikarilmis ise,
fizyoterapistin hasta sdylemini kesintiye ugratip
ugratmadigi belirlendi. Hasta giindemini tamamla-
di ise, kesintisiz ve ifadenin sire bakimindan uzun-
lugu kaydedildi. Eger hastanin giindemi kesintiye
ugratild ise, kesinti siresi kaydedildi. Sekil 1°de
analiz edilen degiskenler gosterilmistir.

Hastanin glindeminin ortaya kondugu kayitlarda
Beckman ve Frankel (7) tarafindan énerilen yéntem
kullanildi. Genel olarak, fizyoterapistin hastaya ola-
si cevap seceneklerinin verildigi tipte sorular sorul-
dugu durumlar, “evet” veya “hayir” ile cevaplanan
sorularin varligin, kapal uclu soru varligi olarak be-
lirlendi. Hastayi konusmaya dahil eden veya hasta-
ya Ozgiirce cevap hakki taniyan sorularin varligi ise,
acik uclu soru olarak degerlendirildi.

Hasta giindemini almanin varligi, fizyoterapistler
tarafindan, hastanin klinigi ziyaret nedenini veya
hasta glindemini aciklanmasina olanak saglayan bir
giris sorusunun varhgi ile belirlendi. Burada “Bugiin
sizin icin ne yapabilirim?”, “Asil sikayetiniz nedir?”,
“Bugtin sizi klinige getiren sebep nedir?” gibi acik
uclu sorular, hasta giindemini almaya yénelik soru-
lar olarak degerlendirildi. Hasta giindemini alma sii-
resi, fizyoterapist-hasta iletisiminin siresini tespit
etmek icin kaydedildi. Glindem sdylemini tamam-
lama siiresi ise, hastanin giindemi alinmis ve has-
tanin sdylemi kesintiye ugratiimamis ise, hastanin
glindem sdyleminin baslangicindan sonuna kadar
olan siire saniye cinsinden kaydedildi. hastanin nor-
mal konusma akisini sézel olarak bozma veya konu
ile ilgili fizyoterapistin kapali uclu bir soru sormasi,
fizyoterapistin hastanin sdylemini tamamlamasi
gibi durumlarin varliginda sdéylemi kesintiye ugrat-
ma oldugu kayit edildi. Hasta giindemini alma ta-
mamlandi ise, (kesintisiz) ifadenin uzunlugu, saniye
cinsinden kayit edildi. Kesintisiz tamamlanmis bir
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ifade hastanin kendi sdéylemini tamamladigini be-
lirtmesi ile son buldu. Hastalarin “Hepsi bu kadar”
ifadesini kullanmasi, fizyoterapiste sikayeti ile ilgili
bir soru sormasi ve acikca daha fazla bilgi verme-
mesi, fizyoterapistin “Baska?”, “Daha?”, “Eklemek
istediginiz bir sey var midir?” sorularina olumsuz
yanit vermesi kriter olarak kabul edildi. Hastanin
soylemi fizyoterapist tarafindan kesintiye ugratil-
di ise, sdylemi kesintiye ugratma siiresi, hastanin
glindemini anlatmaya baslangicindan, hastanin
sdylemini sozel olarak bozan durumun oldugu ana
kadar olan siire olarak (saniye cinsinden) kaydedil-
di. Tamamlanmamis hasta sdylemleri, fizyoterapist
tarafindan yoneltilen kapali uclu sorular, ayrintici
sdylemler (6rnegin; “Bu agr konusunda daha faz-
la sey sdyleyiniz”), hastanin sdyledigini tekrarlama
gibi tamamlayici sodylemler, hastanin hikayesini
durduran veya yonlendiren sorgulayici olmayan ifa-
deler (yargilar) olarak belirlendi (7,8).

Fizyoterapistin hastanin séylemini devam ettirme
varligi, fizyoterapistin hasta giindemini aldigi du-
rumda belirli bir konu Ulizerinde konusmaya devam
etmeye tesvik etmesi olarak belirlendi. Tamamla-
yici ifadelerin varligi, hastanin séylem icerikleri-
ni veya onceki ifadelerin anlam olarak diizeltilmis
sekilde sdylenmesi durumunda kaydedildi. Fizyote-
rapistin hastaya “Eklemek istediginiz baska bir sey
var mi?” gibi bir soru sormasi halinde tamamlayici
ifadelerin varligi tespit edildi.

istatistiksel Analiz

istatistiksel analizde veriler “IBM SPSS® Statistics
22 (SPSS Inc., Chicago, ABD)” programi kullanila-
rak calismaya katilan yedi fizyoterapist tarafindan

Tablo 1: Hastalarin Demografik Bilgileri.

analiz edildi. Toplanan ses kayitlari fizyoterapist-
lere paylastirildi ve ses kayitlarinin analiz islemleri
her bir hastanin ses kaydi dinlenerek gerceklesti-
rildi. Calismaya ait verilerin sonuclari, ortalamaxs-
tandart sapma olarak gosterildi. Kesinti saptanan
“kesilmis” ifade bulunan kayitlarda kesintiye kadar
gecen sire ve “kesintisiz” ifade bulunan sdylem-
lerde gilindem sdyleminin siresi tanimlayici analizi
gerceklestirildi.

SONUCLAR

Calismaya dahil edilen fizyoterapistlerin (% 57
erkek, % 43 kadin) klinik deneyimleri ortalama
1,50+0,70 yildi (minimum 1 yil, maksimum 5 yil).
Calismaya dahil edilen hastalarin 69'u (% 50,40)
erkek, 68'i (% 49,60) ise kadindi. Hastalarin yas or-
talamasi 40,70+16,90 yil (minimum 18 yil, maksi-
mum 75 yil) idi. Tablo 1°de calismaya dahil edilen
hastalarin demografik bilgileri yer almaktadir.

Kaydedilen 149 ses kaydindan 12’si, kayit alinirken
cihazin baslatiimasinda meydana gelen gecikme
(n=2) ve dustk ses kalitesi (n=10) nedeni ile analiz-
den cikarildi. Geriye kalan toplam n=137 ses kaydi,
tematik analize dahil edildi. Bu kayitlarda, fizyote-
rapist-hasta goérlismesi ortalama 262+159 saniye
(minimum 34 saniye, maksimum 767 saniye) sirdu.

Calismaya dahil edilen klinik kayitlarin 105’inde (%
76,60) hasta giindemi alindi. Kayitlarin 32’sinde
(% 23,40) ise, fizyoterapistler hastanin giindemi-
ni ortaya cikarmaya yonelik herhangi bir girisim-
de bulunmadilar. Fizyoterapistler, tim kayitlarin
% 93,40’tnde (n=128) kapali uclu sorular sorarak
hastalarin sdylemini kesintiye ugratti. Fizyotera-
pistler hastanin temel endiselerinin sorgulandigi bu

Ozellik i

Yas (yil) 40,70+16,90
Kadin Hasta (yil) 37,40+16,70
Erkek Hasta (yil) 44,00+16,50

Cinsiyet

Kadin, n (%)

69 (% 50,40)

Erkek, n (%)

68 (% 49,60)

Tani

Spor Yaralanmalari, n (%) 26 (% 19)
Ortopedik Problemler, n (%) 104 (% 75,90)
El-El Bilegi Cerrahisi, n (%) 6 (% 4,40)
Omurga Deformiteleri, n (%) 1 (% 0,70)
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Tablo 2: Kayitlar Uzerinde incelenen Degiskenler.
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Ozellik

Siire

Fizyoterapist-Hasta Goriismesi (saniye)

262+159 saniye
(minimum 34 saniye, maksimum 767 saniye)

Goriisme Kesintiye Ugratilmasi (saniye)

14,60+25 saniye
(minimum 1 saniye, maksimum 120 saniye)

Goriisme Kesintiye Ugratilmadan Gecen Siire (saniye)

47,70+35,70
(minimum 34 saniye, maksimum 120 saniye)

kayitlarda, ortalama olarak goriismenin 14,60+25
saniyesinde (minimum 1, maksimum 120 saniye)
goriismeyi kesintiye ugratti. Hastalarin ifadelerinin
tamamlanamamasi, siklikla fizyoterapistin kapali
uclu sorularla gériismeye dahil olmasi sonucu sdy-
lemi kesintiye ugratmasi oldu. Fizyoterapistlerin,
hastayi belirli bir konu tizerinde konugsmaya tesvik
edip etmedigine bakildiginda ise, kayitlarin 122’sin-
de (% 89,10) hastay: belirli bir konu hakkinda tesvik
ettikleri gorildu. Hastalar kaydedilen gériismelerin
64’linde (% 46,70) temel endiselerini kesintiye ug-
ramadan ortalama 47,70+35,70 saniye icerisinde
aktardilar.

Tamamlayici ifadeler varhigl analiz edildiginde ise,
kayitlarin 117’sinde (% 85,40) fizyoterapistlerin,
hastanin sdéylem iceriklerini veya onceki ifadenin

anlam olarak dizeltilmis sekilde séyledigini tespit
edildi. Tablo 2 ve Tablo 3’te kayitlar tizerinde ince-
lenen degiskenlerin bilgileri yer almaktadir.

TARTISMA

Bu calismada kas-iskelet sistemi problemli olan
hastalarin ilk fizyoterapi goriismesinde gercekle-
sen fizyoterapist-hasta iletisimi nitel olarak detayl
bir sekilde incelendi. Calismanin sonuclari, fizyote-
rapistlerin yiksek oranla hasta giindemini sorgu-
ladigini; ancak hastanin temel sikayetini belirttigi
sOylemi tamamlamadan, kapali u¢lu sorular sorarak
hastayi kesintiye ugrattigini gosterdi.

Hasta merkezli yaklasim giincel bir konu olmasina
ragmen, literatirde yapilan arastirmalarda, hasta
ile olan goriismelerde cogunlukla hasta merkezli

[ Dahil editme kriterierine
uyan fizyoterapistier ve
hastalar belifendi.
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N Soru Varig

Tamamilaywci
_ Madeler Varkg:

Sekil 1: Is-Akis Diyagrami ve Kayitlar Uzerinde incelenen Degiskenler.
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Fizyoterapist-Hasta lletisiminin incelenmesi: Nitel Calisma

Tablo 3: Kayitlar Uzerinde incelenen Degiskenler.

Goriismenin Kesintiye Ugratilmasi

N (%)

Var, n (%) 73 (% 53,30)

Yok, n (%) 64 (% 46,70)
Hasta Giindemi

Var, n (%) 105 (% 76,60)

Yok, n (%) 32 (% 23,40)

Kapal / Acik Uclu Soru

Kapali Uclu Soru, n (%)

128 (% 93,80)

Acik Uclu Soru, n (%)

9 (% 6,20)

Tamamlayiai ifadeler

Var, n (%) 117 (% 85,40)

Yok, n (%) 20 (% 14,60)
Konusmanin Tesvik Edilmesi

Var, n (%) 122 (% 89,10)

Yok, n (%) 15 (% 10,90)

yaklasimdan uzak, daha ¢ok hekim merkezli bir yak-
lasim izlendigi gosterilmistir (9-11). Calismamizda,
fizyoterapistler hasta giindemini yiiksek oranla or-
taya cikardi. Ospina ve ark. (8) yaptiklar arastir-
mada, hekim-hasta gériismelerinde, hekimin hasta
glindemini almada basarisiz oldugunu, gériismele-
rin yalnizca % 36’sinda hasta gindemini aldigini
gostermistir. Hasta sdylemi kesintiye ugratma %
67 ve %72 oranindadir (8,10). Hastalarin soylemi
ortalama 11. saniyede (8) ve 23. saniyede (10) ke-
sintiye ugratiimaktadir.

Hekimler ve fizyoterapistlerin hasta gtindemi olus-
turmasi sirasinda gorilen iletisim farkhhklar birgok
neden ile agiklanabilir. Hasta ziyaret siresinin kisit-
hlig, hasta iletisim becerileri arasindaki farkhliklari,
hastalarin egitim diizeyi ve saglik calisaninin has-
taya yeterli ilgiyi gdstermemesi buna neden olarak
gosterilebilir (13). Hastay! dinlemek icin yeterli za-
manin ne kadar ve nasil ayrilacagi sorusunun yaniti
net degildir (12). Gérismeye ayrilan zaman, klinik
yontem ve etkinligi arasinda iliskinin goz éniinde
bulundurulmasi gereklidir (15). Bu konuda yapilan
arastirmalar, hasta merkezli goriismelerin, hekim
merkezli gorismelere gore biraz daha uzun oldugu-
nu gostermistir (12,14,15,16). Beckman ve Frankel
(9), gérusmenin baslangicinda hastalarin sézleri ke-
silmeden dinlendiginde, hasta glindeminin ortala-
ma 2,5 dakika sirdiguni belirlemistir. Stewart ve
ark. (12), hasta merkezli gértisme icin kritik stre-
nin 9 dakika veya daha fazla oldugunu bildirmis-
lerdir. Mc Whinney (13) ise, hasta merkezli klinik
yontemin, uzun vadede zaman kazandirici oldugunu
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ongormektedir. Bizim calismamizda ise, fizyotera-
pistler 4,36 dakikalik goriisme icerisinde ortalama
47 saniye icerisinde hastalarin giindemini almayi
tamamladilar.

Hasta merkezli yaklasimin, daha az tanisal test ihti-
yaci ve gereksiz sevkleri 6nleme yolu ile hastaneye
basvuru oranlarini azalttigi ve verimliligi arttirdigi
da gosterilmistir (14). Stewart ve ark. (12), hasta
katiliminin - artirlmasinin, hastanin anksiyetesini
azalttigini, boylelikle ileri tetkik ve sevk konusun-
daki ihtiyaclarin da azaldigini géstermistir. Aksine,
hasta saglk calisani tarafindan anlasiimadigini
diistindugiinde, sozlii veya sozsiiz olarak hosnutsuz-
lugunu ifade etmektedir. Bu durumda hekimin ank-
siyetesi artmakta; teshisten kusku duyabilmekte,
ileri tetkiklere basvurabilmekte veya hastayi sevk
edebilmektedir (16). Fizyoterapist-hasta iletisimin-
de meydana gelen benzer problemlerin, fizyoterapi
ve rehabilitasyon etkinligi tizerine olasi etkileri uzun
takipli calismalar ile arastiriimahdir.

Bu calisma literatiirde fizyoterapist-hasta iletisimi-
ni genis bir érneklemde inceleyen ve detayl sonug-
lar sunan ilk ulusal calismadir. Ancak bu ¢alismanin
bir takim limitasyonlari mevcuttur. Bu calismanin
sonuclari, fizyoterapist-hasta iletisimine klinik de-
neyim ve klinik ortam (6zel klinik, devlet hastanesi
vb.) gibi faktorlerin hasta glindemini alma tzerine
etkisi ve kesintinin hasta memnuniyeti lzerine et-
kisini aciklamamaktadir. Bu konuda ileri calismalar
ile fizyoterapist-hasta iletisimini bozan faktérler
(hasta ziyaret siresi, saglk sistemi farkliliklari,



hastanin iletisim becerileri) belirlenmelidir.

Sonug olarak, bu calisma, fizyoterapist-hasta ile-
tisimini inceleyerek, fizyoterapistlerin hasta gin-
demini yiiksek oranda ortaya cikardigini gosterdi.
Bununla birlikte, hasta glindeminin ortaya cikaril-
masini sinirflandiracak sekilde séylemin kesintiye
ugratildigi da belirlendi. Hastanin giindemini ortaya
cikarmada meydana gelen problemler, kisiye &zel
rehabilitasyon kapsaminda hastanin ihtiyaclarinin
degerlendirilmesini ve programinin bireysellestiril-
mesini engelleyebilir.

Destekleyen Kurulus: Bu arastirmayi destekleyen
herhangi bir kurulus bulunmamaktadir.

Cikar Catismasi: Bu arastirmanin herhangi bir
safhasinda ¢ikar catismasi olmamistir.

Etik Onay: Bu arastirmanin etik onayl Hacettepe
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu'ndan GO/19-294 onay numarasi ile 19
Mart 2019 tarihinde alinmistir.

Aydinlatilmis Onam: Hacettepe Universitesi Etik
Kurulu'nca 6ngoriilen yazili aydinlatilmis onam for-
mu ile hastalarin onaylari alinmistir.

Hakem Degerlendirmesi: Bagimsiz dis hakemler
tarafindan degerlendirilmistir.
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TURKISH VERSION OF BODY AWARENESS
QUESTIONNAIRE: VALIDITY AND RELIABILITY STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: The Body Awareness Questionnaire (BAQ) was described as a tool with psychometric
properties that thoroughly assessed the concept of body awareness. There is no Turkish version of
the scale with validity and reliability. The study aimed to demonstrate the validity and reliability of
the Turkish version of the BAQ.

Methods: The study sample consisted of 180 university students (age=21.87+2.36 years, 99 M,
81 F). The BAQ, Self-Consciousness Scale (SCS), and Body Cathexis Scale (BCS) were applied to
the participants.

Results: Result of the correlation analysis between the BAQ and the total scores obtained from
the SCS and BCS, and the correlation coefficients were determined as 0.802 (p=0.007) and
-0.753 (p=0.009), respectively. As a result of the explanatory factor analysis, a measurement tool
consisting of 18 items and four sub-groups explaining 66% of the variance was obtained. The test-
retest reliability coefficient was 0.830 at 3-day intervals. Cronbach's alpha was calculated as 0.917
to determine internal consistency.

Conclusion: Findings in the study show that the Turkish version of BAQ is valid and reliable.

Key Words: Body Awareness; Reliability; Turkish; Validity.

vOcuT FARKINDA.LIGI ANKETi’[\liN' TURKCE
UYARLAMASI: GECERLIK VE GUVENIRLIK CALISMASI

ARASTIRMA MAKALESI

oz

Amac: Viicut Farkindaligi Anketi (VFA), vicut farkindaligi kavramini tam olarak degerlendiren
psikometrik 6zelliklere sahip bir arac olarak tanimlanmistir. Olcegin Tiirkce gecerlik ve giivenirlik
versiyonu bulunmamaktadir. Calismanin amaci, VFAnin Tiirkce versiyonunun gecerligini ve
glvenirligini gostermekti.

Yontem: Arastirmanin drneklemini 180 dniversite 6grencisi (yas=21,87+2,36 yil, 99 E, 81 K)
olusturdu. Katihmeilara VFA, Oz-Biling Olcegi (OBO) ve Viicut Algisi Olcegi (VAO) uyguland.

Sonuclar: VFA ile OBO've VAO'den elde edilen toplam puanlar arasindaki korelasyon analizi
sonucunda korelasyon katsayilari sirasiyla 0,802 (p=0,007) ve -0,753 (p=0,009) olarak belirlendi.
Aciklayic faktor analizi sonucunda toplam varyansin % 66'sini aciklayan 18 maddeden ve dort alt
gruptan olusan bir 6l¢iim araci elde edildi. Test-tekrar test giivenirlik katsayisi, ii¢ giinlik araliklarla
0,83 idi. Ic tutarliig) belirlemek icin Cronbach alfa 0,917 olarak hesaplandi.

Tartigma: Calismadaki bulgular VFAnin Tirkce versiyonunun gecerli ve giivenilir oldugunu
gostermektedir.

Anahtar Kelimeler: Viicut Farkindaligi; Guvenirlik; Tiirkce; Gegerlik.
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INTRODUCTION

Questions like the concepts of our body and the
interaction of these concepts with each other led
researchers to work in various fields. Body aware-
ness, which is one of these concepts, expresses the
individual’s awareness about body parts or dimen-
sions in the most basic sense (1). It is key to un-
derstanding the interaction of mind and body (1,2).
Body awareness may change due to factors such as
attention, experience, memory, values, beliefs, con-
ditions, and attitudes. It is also an active concept
in life, which can also change with the individual
being healthy or not (3,4). Therefore, it is compli-
cated, changeable, educable, and multidimensional.

Body awareness is a concept that focuses on rec-
ognizing normal or abnormal processes in the body.
It is based on the ability to describe biological and
emotional signs. As the body awareness develops
in the individual; breathing control, mental con-
trol, emotional control, increased coordination,
improvement in muscle and joint movements, re-
sponse predictions due to changes in the body, are
expected to improve (2,5). It is also closely related
to proprioception and vestibular system. The devel-
opment of postural control, coordination, and bal-
ance support free and rhythmic function in the indi-
vidual (6). It is necessary to examine all aspects of
body awareness that is an essential concept to un-
derstand the interaction between mind and body in
a more profound way (2,6). Researchers interested
in the concept of body awareness have focused on
how the individual defines the relationship between
the body and body parts. They developed assess-
ment methods related to these, examined the dif-
ferences between patients and healthy individuals,
and mentioned the differences in psychological and
physical diseases (7). In addition, it is stated that
health professionals use to recognize and explain
changes in every aspect of the body of individuals
with an awareness of the body, especially early di-
agnosis and treatment of chronic diseases, which
will be beneficial in terms of taking precautions (8).

In recent years, body awareness has emerged as
one of the most prominent topics in scientific stud-
ies in the field of health. According to the results
of these studies, assessment and improvement of
body awareness are most beneficial in people with
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pain, sleep disorders, chronic fatigue, stroke, ap-
petite problems, balance disorder, blindness, low
self-confidence, emotional problems, fibromyalgia,
disturbed bowel syndrome, schizophrenia, and de-
pression. The most important factor contributing
to body awareness in these patients was the in-
crease in quality of life (9-13).

Body awareness level measurement is necessary
to assess body awareness and to evaluate the ef-
fectiveness of the treatment and the relationship
with other parameters. It is essential for assess-
ing these changes and eliminating inadequacies.
Health professionals’ assessment of body aware-
ness enables the body to be treated holistically
during the treatment process and to include meth-
ods related to that parameter in the treatment ap-
proach (13,14). Mehling et al. stated that the Body
Awareness Questionnaire (BAQ) included emotion-
al and physical components more extensively than
other measurement tools used in assessing body
awareness (15). The BAQ is a self-report scale
based on the concept of measuring the individual’s
beliefs about the sensitivity of normal, abnormal,
sensitive, or insensitive body processes, which is
commonly used in research for various populations.
Shields et al. emphasized that the scales evaluat-
ing body awareness, before the BAQ, were limited
to the concepts of sensitivity to somatic respons-
es related to the individual’'s disease processes,
other physical symptoms or emotional states and
thoughts (1). The BAQ' s broad scope, ease of ad-
ministration, and holistic evaluation of the body
have made it a popular choice among health pro-
fessionals (15-17).

The literature review did not show a questionnaire
that evaluates body awareness in Turkish. The
study aimed to adapt the Turkish version of the
BAQ, a questionnaire to assess body awareness,
to provide cultural adaptation, and to demonstrate
its validity and reliability. Therefore, this question-
naire, which we believe that many researchers from
different disciplines could use, may contribute to
science for body awareness. The most crucial as-
pect of this study valuable in the literature is that it
might be one of the first questionnaires about body
awareness in Turkish.
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Turkish Version of Body Awareness Questionnaire: Validity and Reliability Study

METHODS
Participants

The sample of the study consisted of 180 stu-
dents, 99 (55%) males and 81 (45%) females
who were undergraduate students at Mugla Sitki
Ko¢man University Faculty of Health Sciences. The
mean age was 21.87+2.36 years, the mean height
was 165.45+5.98 cm, the mean body weight was
73.97+15.33 kg, and the mean body mass index
was 24.46+4.47 kg/m2). The study was conduct-
ed at Mugla Sitki Kocman University Faculty of
Health Sciences between March 2016 and Febru-
ary 2017. Written informed consent received from
participants. In scale adaptation studies, it is rec-
ommended to take 5-10 times the number of vari-
ables in the scale to calculate the sample size (18).
There are 18 variables in the BAQ. Accordingly, a
sample of 180 individuals (18 items x 10 times)
was considered sufficient to represent the study
population. Inclusion criteria for the study were to
be literate in Turkish, accept to participate in the
evaluation again, and sign the consent form. Ex-
clusion criteria were to have a chronic disease, to
have problems with reading and understanding, not
to complete the questionnaires.

Measurements

Body Awareness Questionnaire: The BAQ, devel-
oped by Stephanie A. Shields, Mary E. Mallory,
and Angela Simon in 1989, is a scale that includes
physical, emotional and social elements about the
sensitivity of a person to normal or abnormal body
conditions and processes and questioning the sen-
sitivity to physical reactions. Before the develop-
ment of the scale, the study was started with the
establishment of a pool of 52 items covering differ-
ent concepts. After the validity and reliability tests
were conducted with the participation of many uni-
versity students, the original 18-item version was
developed. The questionnaire consists of four sub-
groups. These are (1) prediction of body respons-
es, (2) sleep-wake cycle, (3) prediction at the onset
of disease, and (4) pay attention to changes and
reactions in the body process. Participants were
asked to score between 1 and 7 values for every 18
statements (1=Not at all true of me, 7=Very true
of me). The total score to be taken from the survey
can be 126 or at least 18. In the survey, the rat-
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ing is made as a total score. The higher the score,
the better the body awareness level (1). The BAQ
has been translated into other languages in several
articles with validity and reliability studies by vari-
ous researchers in a healthy and patient population
(19,20). For the Turkish validation study, permission
was obtained from Stephanie A. Shields via e-mail.

Self-Consciousness Scale: The first of dimensions
of the Self-Consciousness Scale (SCS) is the spe-
cial self-consciousness consisting of nine items.
The second dimension is the social self-conscious-
ness consisting of seven items. The last part con-
sists of 6 items of social anxiety. The participants
were asked to evaluate the items with a 4-point
Likert-type scale (1=Disagree, 4=| totally agree).
The high scores obtained from each dimension
mean that the participants’ awareness of that di-
mension is high (21,22). Shields et al. used the SCS
in the validity and reliability study of the original
BAQ (1). The permission was obtained from Nes-
lihan Ruganci, who validated the scale in Turkish,
via e-mail (22).

Body Cathexis Scale: Secord and Jourard created
the Body Perception Scale (BPS) scale in 1953. It is
an evaluation method that aims to determine the
satisfaction level of the individual from 40 differ-
ent body parts or functions. The form of the BPS
used in our country is a five-point Likert type as-
sessment tool consisting of 40 items (1=I like it,
2=| like it quite, 3=1 am undecided, 4=I don't like,
5=I don't like it at all). The higher the total score
of the scale, the lower the satisfaction level of the
individual from body parts or functionality, and the
lower the score, the higher the satisfaction lev-
el (23,24). Hovardaoglu translated the scale into
Turkish in 1989, and permission was obtained from
Hovardaoglu via e-mail (24).

Adaptation Study to Turkish: The translation proce-
dure of the questionnaire into Turkish was based on
the method proposed by Beaton et al. (25). Four in-
dependent translators translated the questionnaire
into Turkish. The professors and field experts living
in the United States have also been translated back
to the original. In order to reach a consensus in the
translation, the translators synthesized the reverse
translations. Finally, the translator committee de-
termined the inconsistencies and differences in



meaning checked the English and Turkish versions
of the translation, and the Turkish prefinal version
was shaped.

Preliminary Application of Research: In order to
determine the conciliation of the prefinal version,
which was finalized as a result of the scope validity
analysis, the 30 students who had an undergrad-
uate education in Mugla Sitki Kogman University
Faculty of Health Sciences, who were eligible for
inclusion criteria and were not included in the sam-
ple were applied. Individuals were asked to evalu-
ate the items that they had difficulty in understand-
ing the scale, suitability to Turkish, readability, and
item order between 1-4 points. Evaluating the
feedback of the cases formed the final version of
the questionnaire.

Collecting the Data: The participants’ demograph-
ic data were recorded with a personal information
form prepared by the researchers. The SCS and
BCS used as the gold standard for the validity and
reliability of the BAQ. In the beginning, it was em-
phasized that participation in the study was volun-
tary. The BAQ was administered to the participants
twice in three days intervals.

Statistical Analysis

Statistical Package for Social Science (SPSS Ltd.,
Chicago, IL, USA) 20.0 software package and SAS
package program (Statistical Analysis System, Ver-
sion 9, SAS Institute, Cary, North Carolina, USA)
were used in the analysis of the data obtained from
the study. In the evaluation of the data, the opinion
of the statistician was taken. In the analysis of the
data, descriptive information about the subjects
was shown in numbers and percentages. The cul-
tural adaptation was determined by the pilot study
method. The validity of language, scope, criteria,
and the structure was examined. Language valid-
ity was questioned with translation-back transla-
tion method, criterion validity with simultaneous
validity method, construct validity with Kaiser-
Mayer-Olkin (KMO) index, Barlett test, Explanato-
ry Factor Analysis method. Principal Components
Method was used to determine the number of fac-
tors. In the reliability analysis, internal consistency,
time invariance, and item analysis were performed.
Cronbach’s alpha was used to determine internal
consistency, and test-retest method was used to
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determine invariance over time. The original scale
was taken as a reference in determining the du-
ration for the test-retest method. Results were
evaluated by the Intraclass Correlation Coefficient
(ICC) method. In all statistics, p significance value
was taken as <0.05, and the correlation coefficient
r >0.60 was interpreted as a high correlation.

RESULTS

Criterion Validity of the Turkish Version of the BAQ:
When the correlation between the total scores of
the scales used to determine the criterion validi-
ty was examined, there was a statistically signifi-
cant and positive between BAQ and SCS (r=0.802,
p=0.007), a statistically significant and negative di-
rection between BAQ and BCS (r=-0.753, p=0.009).

Construct Validity of Turkish Version of the BAQ:
The KMO index, which is a measure of the suit-
ability of BAQ substances for Principal Component
Method, was obtained at a perfect fit level of 0.867
(Bartlett’s Chi-square =5702.870; p<0.01).

As a result of the explanatory factor analysis, a
measurement tool consisting of 18 items and four
sub-groups explaining 66% of the total variance
was obtained, and the items in the sub-dimensions
were found to be compatible with the items in the
original form (Table 1).

Test-Retest Reliability of the Turkish Version of
BAQ: The test-retest technique was used to ana-
lyze the invariance of the measuring instrument
over time. Results were evaluated by the ICC meth-
od. For the test-retest method, 90 students were
re-administered three days after the first applica-
tion. Correlation analysis was performed between
test and retest scores. There was a statistically
significant correlation between test and retest
scores of BAQ (ICC=0.830).

Internal Consistency: In our study, Cronbach’s alpha
coefficient was calculated to test the internal con-
sistency of the BAQ. Cronbach’s alpha value was
found to be 0.917, which is close to 1.00, indicating
that the questionnaire has a high internal consis-
tency.
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Table 1: Factor Loads and Cronbach Alfa Values of the Body Awareness Questionnaire.

Cronbach Alfa
Turkish BAQ Items Factor Loads If Item
Deleted
Viicut Siirecindeki Degisiklikler ve Tepkilere Dikkat
1(1) Yiyecek cesitlerine tepki verme 0.75 0.91
1(4) Yiyecek ve enerji seviyesi 0.81 0.91
1(10) Mevsimsel ritmler 0.60 0.92
1(13) |Yorgunluga karsi tepki 0.54 0.91
1 (14) |Hava degisikliklerine karsi tepki 0.62 0.91
1 (16) |Egzersiz ve enerji seviyesi 0.74 0.91
Viicut Tepkileri Tahmini
1(2) Berelenmeyi tahmin etme 0.63 0.92
1(3) Fiziksel zorlamalari tahmin etme 0.68 0.91
1(8) Uykusuzlugun etkilerini tahmin etme 0.40 0.91
1(11) |Enerji seviyelesini tahmin etme 0.78 0.91
1(12) |Uyku kalitesini tahmin etme 0.59 0.91
1(15) |Uyku ihtiyacimi tahmin etme 0.70 0.92
1(16) |Egzersiz ve enerji seviyesi 0.67 0.91
Uyku-Uyaniklik Dongiisti
1(7) Aclik/uykusuzlugun yarattigi yorgunlugu ayirt etme 0.45 0.91
1(8) Uykusuzlugun etkilerini tahmin etme 0.55 0.92
1(9) Giin icindeki aktivite dongiisii 0.69 0.91
1(15) |Uyku ihtiyacini tahmin etme 0.50 0.91
1(17) Uyku zamani 0.86 0.91
1(18) |Achk durumunda viicut tepkileri 0.66 0.92
Hastalik baslangic
I( 5) Grip olacagini tahmin etme 0.74 0.92
1(6) Atesi oldugunu algilama 0.80 0.91
1(7) Aclik/uykusuzlugun yarattigi yorgunlugu ayirt etme 0.60 0.91
1(10) |Mevsimsel ritmler 0.49 0.91
% Described Variance 24.13 19.00 | 9.84 13.2
Cronbach’s Alfa: 0.917

I: Item, BAQ: Body Awareness Questionnaire.

DISCUSSION

Turkish BAQ is the first Turkish questionnaire about
body awareness and might fill an essential gap in
Turkey. The BAQ, which was developed in 1989,
has been a questionnaire widely used in the field
of physiotherapy and rehabilitation in recent years
among Turkish researches (26,27). The study’s
method and results were discussed with the origi-
nal study of the questionnaire, with a summary of
the Swedish and Hungarian versions.

In this study, university students were selected as
the population. The original version of the question-
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naire was also conducted with university students
(1). The 369 university students participated in the
development of the original scale; 450 individuals
participated in the reliability study. In the Swedish
version study, participants consisted of 120 uni-
versity students and 120 patients with rheumatoid
arthritis (19). The Hungarian version included 140
individuals practicing regular yoga and 227 healthy
individuals (20). Although the original scale was
developed on healthy individuals, the questionnaire
developers stated that the BAQ could be used in
healthy and non-healthy populations.



The criterion validity of the Turkish version of the
BAQ was examined by the concurrent validity meth-
od. The gold standard scales are the SCS and the
BCS. The Self-Consciousness Scale was used as if
in the original study of the validity and reliability
of the BAQ. The BCS is an accepted parallel form
of the Body Perception Scale, which is used in the
original version of the BAQ. When the correlation
between BAQ and SCS was examined, a statistical-
ly significant relationship was found between the
two questionnaires (1). This analysis showed that
the Turkish version of the BAQ was concurrent cri-
terion validity and that the scale was able to mea-
sure the level of body awareness in a population of
healthy university students.

As a result of factor analysis, four factors with ei-
genvalue >1.00 were obtained, and it was found
that these factors explained 66% of the total vari-
ance. When the literature is examined, it is seen
that the variance rates should be between 40 and
60% (28). The high variance ratio in this study
shows that the Turkish version of the BAQ has a
strong factor structure. The adapted scale was
found to be in agreement with the factor struc-
ture of the original scale. Factor loads of the scale
items ranged between 0.405 and 0.812. In Shields
et al. study, factor loadings ranged from 0.386 to
0.802. These values are similar to the factor loads
found on the original scale (1).

It is stated in the literature that factor loads should
be 0.30 and above. Based on these results, it could
be interpreted that the Turkish version of the 18-
item BAQ has been provided with construct validity.
In the original validity and reliability study of BAQ,
two models consisting of four factors and six fac-
tors were included. The questionnaire developers
stated that they provide validity in these two mod-
els, the 4-factor model gives better results, and
they form the BAQ by designing four sub-groups
(1.

The test-retest method was used to determine the
stability of the scale over time. If the measurement
tool is applied to the subjects at different times,
the subjects’ responses to the items are expected
to be consistent. Pearson correlation analysis was
performed to evaluate the findings. The literature
states that at least 30 individuals or at least half of

Karaca S., Bayar B.

the total number of cases are required for test-re-
test. In this study, the scale was administered to the
participants at 3-day intervals. Shields, the original
developer of the questionnaire, recommended the
choice of time between the tests. Shields report-
ed via e-mail that the BAQ is a questionnaire that
measures qualifications and personal characteris-
tics, not the situation; the 3-day break would be
appropriate as the population was university stu-
dents. In the original version, the test-retest time
was two weeks, and in the Swedish version, it was
three days (1,19).

The correlation value between the test and re-
test results of the questionnaire was r=0.830, and
p<0.001 was found to be statistically significant.
This result showed that the respondents gave con-
sistent answers to the items in the test and retest
applications, and the reliability of the Turkish ver-
sion of BAQ was high. In the original version of
the questionnaire, the correlation value between
the test-retest results was found to be r=0.800. In
the Hungarian version r=0.820 and r=0.800 in the
Swedish version. It can be concluded that the BAQ
has high reliability in time invariance in different
cultures and populations (1,19,20).

Cronbach’s alpha coefficient calculates the consis-
tency between the items, and its value should be
between 0.70 and 1.00 for reliability. In the Turkish
version of BAQ, Cronbach’s alpha value was 0.917.
The scale was found to be very reliable as the value
was very close to 1.00. Cronbach’s alpha value was
found to be 0.923 in the original version and 0.870
in the Swedish version study (1,19).

According to the findings, the BAQ is a valid and
reliable tool in Turkish society. Turkish version of
the BAQ can be suggested that it can be used as a
data collection tool in assessing the level of body
awareness in researches, it could be used in stud-
ies related to determining the factors affecting
the level of body awareness, and its validity and
reliability in different populations can be repeat-
ed. The BAQ, as a gold standard questionnaire in
the evaluation of the multidimensional concept of
body awareness, does not contain any item relat-
ed to the person’s postural awareness and balance.
Researchers could also evaluate posture and bal-
ance in their assessment of body awareness or add
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items related to physical dimensions when creating
a survey in the field of body awareness.
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ACTIVITY AND PARTICIPATION IN PRESCHOOL
CHILDREN WITH DIFFERENT INJURY TYPES OF
OBSTETRIC BRACHIAL PLEXUS PARALYSIS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Obstetric brachial plexus palsy (OBPP) causes various disorders in the musculoskeletal
system. Studies investigating activity and participation in different types of injury are limited. This
study aimed to determine the activity and participation levels of preschool children with different
injury types of OBPP.

Methods: The 112 children with OBPP, aged between 44 and 77 months, were included. The
children were grouped according to the Narakas Classification System: Type 1 (n=7), Type 2
(n=91), Type 3 (n=2), and Type 4 (n=12). Both Type 3 and Type 4 represented a total brachial
plexus injury. The Pediatric Outcome Data Collection Instrument (PODCI) was used to evaluate
activity and participation.

Results: Narakas Type 1 and Type 2 had similarly high scores in PODCI Global (p<0.001), and
PODCI Upper Extremity (p<0.001), Pain/Comfort (p<0.001), and Sport (p<0.001) subscales as
compared with Narakas Type 3/4. In the PODCI Happiness subscale, Narakas Type 1 had the
highest score, followed by lower scores of Narakas Type 2 and Type 3/4 (p<0.001).

Conclusion: Preschool children with total OBPP had lower levels of activity and participation, less
use of their arm in daily living activities, and express a lower level of sport participation compared
to those with upper plexus injuries (Narakas Type 1 and Type 2). As activity and participation
problems persist or even got worse as the children grow, it is essential to evaluate both activity
and participation, particularly in those with total plexus injuries, in preschool age and preferably
earlier.

Key Words: Activities of Daily Living; Birth Injury; Brachial Plexus; Health Status; Participation.

OBSTETRIK BRAKIAL PLEKSUS PARALIZISINDE
FARKLI YARALANMA TiPLERINE SAHIP OLAN OKUL
ONCESi YASTAKI COCUKLARDA AKTIVITE VE KATILIM

ARASTIRMA MAKALESI

0oz

Amag: Obstetrik brakiyal pleksus palsi (OBPP), kas-iskelet sisteminde cesitli bozukluklara yol
acmaktadir. Aktivite ve katiim alaninda ¢ok az sayida calisma bulunmaktadir. Bu calismada, okul
oncesi yasta OBPP'nin farkli yaralanma tiplerinin aktivite ve katihm diizeylerinin belirlenmesi
amacland.

Yontem: Calismaya 44-77 aylik OBPP olan 112 ¢ocuk dahil edildi. Cocuklar Narakas Siniflamasina
gore gruplandirildi: Narakas Tip 1 (n=7), Tip 2 (n=91), total brakial pleksus yaralanmasini iceren
Narakas Tip 3 (n=2) ve Tip 4'i (n=12). Cocuklarin aktivite ve katilim alanlari Pediatrik Sonug Veri
Toplama Araci (PODCI) kullanilarak degerlendirildi.

Sonuglar: PODCI Global (p<0,001), PODCI Ust Ekstremite Fonksiyonlari (p<0.001), Agri (p<0,001),
Fiziksel Fonksiyon ve Spor (p<0,001) skalalarinda Narakas Tip 1 ve Tip 2 icerisinde yer alan
cocuklarin benzer ve yiiksek skorlar aldigini gériildii. Bununla birlikte bu iki grubun sonuglari Tip
3/4’ten daha yiksekti (p<0,05). PODCI'nin Mutluluk/Memnuniyet alt 6lceklerinde Tip 1 en yiiksek
puana sahipken, Tip 2 ve Tip 3/4 daha diisiik puanlara sahipti (p<0,001).

Tartisma: Okul 6ncesi yas grubunda total brakiyal pleksus hasarina sahip olan cocuklarin aktivite
ve katihm seviyelerinin, giinlik yasam aktivitelerinde st ekstremite kullanimlarinin ve spora
katihmlarinin st brakiyal pleksus yaralanmasi olan Narakas Tip 1 ve Tip 2 yaralanmasi olan
cocuklardan diisiik oldugu goriildi. Aktivite ve katihm problemlerinin okul éncesi yastan sonra
ayni sekilde devam ettigi veya daha belirgin hale geldigi bildirildiginden, 6zellikle total pleksus
yaralanmali cocuklarin tibbi takiplerinde okul éncesi yas ve daha 6ncesinde aktivite ve katilim
degerlendirmeleri yapilarak tedavilerinde bu alanlara 6nem verilmelidir.

Anahtar Kelimeler: Ginlik Yasam Aktiviteleri; Dogum Yaralanmasi; Brakiyal Pleksus; Saglik
Durumu; Katilim.
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Activity And Participation in Preschool Children With Different Injury Types of Obstetric Brachial Plexus Paralysis

INTRODUCTION

Obstetric brachial plexus palsy (OBPP) is a flaccid
paralysis that occurs as a result of injury to brachi-
al plexus (BP) during delivery (1). The incidence of
OBPP ranges from 0.42 to 5.1 per thousand births.
The extent of the damage may vary depending on
the severity of the injury: from single nerve root
to total root lesions. The clinical presentation of
OBPP is a broad spectrum from transient function-
al insufficiencies to lifelong total disabilities, de-
pending on the severity of the injury. Regular phys-
iotherapy sessions and primary (and secondary)
surgeries aim to minimize the disorders in the body
structures and functions and enhance the patient’s
independence in activities of daily living (2-4).

The BP injury could lead to various disorders in body
structures and functions; including denervation-re-
lated muscle weakness, agonist-antagonist muscle
imbalance, muscle shortness, joint contractures
and/or instability (3,5), sensory problems (6,7), spi-
nal problems (8), impaired automatic arm move-
ment (9), and deficits in normal motor development
(10). In addition to body structure dysfunctions, ac-
tivity and participation restrictions are also com-
mon (11). However, three different reviews investi-
gating clinical evaluations and outcome measures
in OBPP reported that the studies merely focused
on body structure/function and that more studies
are needed to investigate the domains of activi-
ty, participation, environmental, and personal fac-
tors according to the International Classification of
Functioning, Disability and Health (ICF) (12-14).

There are a limited number of studies investigat-
ing activity and participation in children with OBPP;
however, in these studies, children with different
types of BP injuries were included in a single group
and compared with normative values of healthy
children (15-17). Nevertheless, OBPP includes a
wide range of functional variations depending on
the extent of nerve injury at birth. It has been re-
ported that while children with upper truncus inju-
ries gain up to 90-95% functional recovery during
the first years of life, those with more severe nerve
injuries may suffer permanent disorders (2,3,18,19).
Despite this diversity, the differences in activity and
participation levels of children with different types
of BP injuries have not been investigated.
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Despite several studies investigating body struc-
ture/function, there is minimal information on ac-
tivity and participation levels of children with OBPP
with different injury types (12-14). Therefore, the
present study aims to investigate the activity and
participation levels of preschool children with dif-
ferent types of OBPP.

METHODS

This cross-sectional study was conducted at Hac-
ettepe University between November 2018 and
November 2019, and approved by Hacettepe Uni-
versity Non-Interventional Clinical Researches Eth-
ics Board (Approval Date: 06.11.2018 and Approval
Number GO 18/1020-32). The families were in-
formed about the study and those willing to par-
ticipate in signed written consent forms. Medical
records of all patients were examined, and Narakas
classifications were determined by the medical doc-
tor (AU) and referred to the physiotherapy clinic. All
evaluations were performed by the same physio-
therapist (KD) had eight years of experience in the
field of pediatric hand rehabilitation and OBPP and
who was blind to the Narakas Classification of the
children. The inclusion criteria were being in pre-
school-age range (3-7 years old), having ongoing
conventional physiotherapy and routine follow-ups
in our clinic since birth. The exclusion criteria were
having low birth weight or being premature, and
having a systemic (e.g., diabetes mellitus, cystic
fibrosis), genetic, or neuromuscular disease (e.g.,
Becker or Duchenne muscular dystrophy) or cen-
tral nervous system disease (e.g., cerebral palsy),
or having surgery in the last six months. Howev-
er, the medical records of the participants showed
that none of them had undergone any surgeries in
the last eight months.

During the study period, 133 children with OBPP
were screened during their routine controls; eight
families refused to participate in the study. Nine pa-
tients were excluded because of surgery in the past
six months, and four children were excluded, as the
necessary data could not be collected. Therefore,
the study included one hundred twelve children be-
tween the age of 44 and 77 (56.55+8.69) months.
Demographic descriptive data of the participants
are presented in Table 1.



In order to determine and compare activity and
participation levels of children with different inju-
ry types, we used the Narakas Classification Sys-
tem to classify the participants into three groups:
Narakas Type 1 (n=7), Narakas Type 2 (n=91), and
Narakas Type 3/4 (Narakas Type 3 n=2 and Narak-
as Tape 4 n=12). Narakas Type 3 and 4 subjects
were analyzed in the groups (n=14) since both
types indicate total BP injury.

Based on the functions of the affected upper limb
within the first two months after birth, the Narak-
as system classifies OBPP into four types, name-
ly: Type 1 (C5-C6 root injuries), Type 2 (different
severities of C5-C6-C7 root injuries), Type 3 (total
lesion), and Type 4 (total lesion with Horner Syn-
drome) (4,20). The Narakas system could provide
clinical data about the disease prognosis (20). A
high rate of spontaneous recovery is commonly
observed in Narakas Type 1 whereas, in total BP
injuries (i.e. Narakas Type 3 and 4) spontaneous re-
covery is considerably less common (4,18,20).

We used the Pediatric Outcome Data Collection
Instrument (PODCI) to determine activity and par-
ticipation levels of the children. It is a parental
report that evaluates activity, participation, and
environmental factors in children with OBPP (12-
14). Validated for OBPP, the PODCI consists of five
subscales, namely, upper extremity functioning,
transfer and basic mobility, sports and physical
functioning, pain/comfort, and happiness (12,15).
Both global score and subscale scores of the POD-
Cl are evaluated over 100 standardized points. The
Turkish version of the PODCl is a valid and reliable
instrument to evaluate functionality in children and
adolescents with cerebral palsy and chronic mus-
culoskeletal disorders (21,22). We used the Turkish
version of the PODCI with permission. The instru-
ment and four of its subscales (upper extremity,

Table 1: Characteristics of the Participants.
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sports and physical functioning, pain/comfort, and
happiness) were used in the study.

After collecting the participants’ demographic data,
the parents were informed about the PODCI. The
instrument was delivered to the families in sealed
envelopes and was collected back on the same day
after the parents filled it out.

Statistical Analysis

Statistical analyses were performed using IBM
SPSS version 23.0 (IBM SPSS Statistics for Win-
dows, Version 23.0. Armonk, NY: IBM Corp). The
assumption of the normal distribution of variables
was examined using the Shapiro-Wilk test and
histograms, boxplots, and Q-Q plot. At the same
time, the descriptive statistics of the continuous
data were given as mean and standard deviation
for normally distributed variables, median (Quar-
tile 1-Quartile 3) for non-normally distributed vari-
ables, and frequencies and percentages for cate-
gorical data. The Kruskal-Wallis variance analysis
was performed to compare the PODCI scores of
the different Narakas types since the normality as-
sumption did not seem satisfied. Pairwise compari-
sons were conducted via the Dunn-Bonferroni test.
A p-value of <0.05 was considered to be statistical-
ly significant (23).

The effect sizes are calculated by using “rcompan-
ion” package in R to show the size of the differ-
ence between groups (24). The larger the effect
size, the higher the degree that event will occur.
The observed power is also given to present the
statistical power of tests (25). Moreover, it was
calculated using G*Power 3.1.9 (Franz Faul, Edgar
Erdfelder, Albert-Georg Lang, and Axel Buchner,
2006) for parametric test version (One-Way ANO-
VA) and transformed to nonparametric test version
by considering asymptotic relative efficiency of

Narakas Type 1 Narakas Type 2 | Narakas Type 3/4
Characteristics (n=7) (n=91) (n=14) p

Mean+SD Mean+SD Mean+SD

Age (months) 55.85+12.54 56.45+8.65 57.57+7.28 0.550
Girl 2 (28.6) 6 (42.9) 51 (56.0)

Gender, n (%) 0.577
Boy 5(71.4) 8(57.1) 40 (44.0)
. Right 6 (85.7) 10 (71.4) 61 (67.0)

Affected Side, n (%) 0.241
Left 1(14.3) 4 (28.6) 30 (33.0)
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Kruskal-Wallis variance analysis (26, 27).
RESULTS

The children in Narakas Type 1 and Type 2 had sim-
ilar and high scores on PODCI Global (p<0.001), and
subscales of Upper Extremity (p<0.001), Pain/Com-
fort (p<0.001) and Sport (p<0.001). Both Groups’
scores were higher when compared to Narakas
Type 3/4. All of the effect sizes are greater than
0.26, which indicates a large effect size (25). The
comparison of the PODCI global and subscale
scores among the three groups is presented in Ta-
ble 2 and Figure 1.

In the Happiness subscale of the PODCI, Narakas
Type 1 had the highest scores, followed by Narakas
Type 2 and Type 3/4 (p<0.001). The comparison of
the PODCI Happiness scores among the groups is
presented in Table 2 and Figure 1.
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DISCUSSION

We used the PODCI parental report to determine
the activity and participation levels of preschool
children with different injury types of BP. According
to the results, the children in Narakas Type 1 and
Type 2 (i.e., upper BP injury) had higher scores in
PODCI Global, PODCI Upper Extremity, PODCI Pain/
Comfort and PODCI Sport compared to the children
in Narakas Type 3 (i.e., total BP injury). This find-
ing indicated that compared to children with to-
tal BP injuries, those with injuries involving upper
roots of the BP had higher levels of participation in
activities of daily living and sports, and also more
active use of their affected arm. The results also
demonstrated that children with upper root injuries
had less pain-related problems and more comfort
during daily living than children with total BP inju-
ries. Moreover, the children with the slightest in-
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Figure 1: Box-plot Graphics. Results of the Pediatric Outcome Data Collection Instrument (PODCI) Global and Subscale scores (28,
29). Values below the thick black line (below 80 points) indicate functioning at a different level than the typical child, according to

Haynes and Sullivan (30).

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2021; 32(1)



Delioglu K., Uziimciigil A., Oztiirk E., Kerem Giinel M.

Table 2: Comparison of the Pediatric Outcome Data Collection Instrument Values among the Three Groups.

Pediatric Narakas Narakas Naraka.s KW, &

Outcome Data Type 1 Type 2 Type 3+Tip 4 ob f ,d

Collection (n=7) (n=91) (n=14) serve P
Instrument Median (25-75) | Median (25-75) Median (25-75) power

PODCI Sport 94.0(940-970) | 940(91.0-940) | 81.0(76.25-85.0) 36'%7ég'5333' <0.001 %<
PODCI Pain 3641, 0.328, .
copet B 1000 (100.0-100.0) | 100.0 (89.0-100.0) |  78.0 (78.0-89.0) P <0.007
PODCI 100.0 (100.0-100.0) | 95.0 (85.0-100.0) | 450 (38.75-5125) | 4360.0395, | g+
Happiness 0.955

PODCI Upper ) . . 41.05, 0.37, *be
Extremity 90.0 (90.0-96.0) | 86.0 (83.0-90.0) 69.0 (57.25-79.0) R <0.007
PODCIGlobal | o5 (940-990) | 95.0(91.0-96.0) 80.5 (77.5-85.0) 35'908'925324’ <0.007%<

*p<0.05. 25-75: Percentiles. KW: Test statistic. € Effect size. 2Statistical Difference between Narakas Type 1 and Type 2 after Bonferroni Correction,
bStatistical Difference between Narakas Type 1 and Narakas Type 3/4 after Bonferroni Correction, “Statistical Difference Between Narakas Type 2 and Type
3/4 after Bonferroni Correction. PODCI: Pediatric Outcome Data Collection Instrument.

juries (i.e., Narakas Type 1, C5-C6 injury) had the
highest level of satisfaction regarding their activ-
ity performance and health status; followed by the
children with Narakas Type 2 (C5-C6-C7 injury) and
then the children with total BP injuries.

Many researchers have investigated recovery in BP
in terms of joint movements or muscle strength
and reported that functional deficits increase as
the severity of injury increases (18,20). However, no
studies are investigating activity and participation
levels according to injury type or severity in OBPP.
We investigated the activity and participation lev-
els of preschool children with total BP injury and
those with upper BP injuries. Our results indicated
that different rates of spontaneous recovery in the
post-natal period lead to various activity limita-
tions and participation restrictions at older ages.

Preschool age range (3-7 years) was one of our
inclusion criteria. Since OBPP requires long-term
follow-ups, the focus of evaluation and treatment
depends on the age. Evaluation and treatment are
focusing on activity and participation gain impor-
tance as the children grow into preschool ages
(13,31). As children grow into adolescents and
adults, their activity and participation restrictions
continue to persist or even worsen (11,32). It high-
lights the importance of detecting and addressing
existing problems at preschool age.

Although few studies in OBPP have evaluated the
activity and participation levels at different age
ranges, none of these studies categorized the par-

ticipants according to their injury types (15-17,33).
Most of the previous studies investigated whether
children with OBPP had activity/participation prob-
lems or how their activity/participation levels dif-
fered from healthy controls. However, it is worth
noticing that categorizing different injury types of
OBPP as a single study group leads to heteroge-
neity in the functional capacity of the children. In
2008, Bae et al. showed that children with OBPP
had lower scores than the normative data (15).
However, the study does not provide information
regarding different injury types that might be the
source of these activity/participation restrictions.
Most of the children in their study (64%) had early
(severe) nerve injuries. Bae et al. in 2008 reported
lower participation level of children with OBPP in
sports compared to healthy children; whereas the
same authors reported similar participation lev-
els in 2009 (15,16). In another study published in
2009, Bae et al. evaluated 85 children with OBPP
in the age range of 6-18 years, 19% of whom had
Narakas Type 3 and Type 4 (children with total BP
injuries) (16). According to the PODCI Sport scores,
the children with OBPP had the same level of par-
ticipation in sports as that of healthy children (16).
According to our results, children with total BP inju-
ries had lower participation in sports. The discrep-
ancy between the studies may be due to the in-
clusion of two study groups included children with
different injury types (15,16). Therefore, it is crucial
to report the results of activity and participation
evaluations in different types of BP injury.
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Activity and participation could be evaluated using
different scales and methods. Spaargaren et al. ex-
amined activity and participation in 53 seven- and
eight-year-old children in a single group regardless
of their injury type (17). Only three of the children
included in the study had a total BP injury. Using
parental reports, the investigators assessed the
children’s participation levels with various ques-
tions regarding their school performance, writing
skills, bimanual activities, and leisure activities.
The Children’s Assessment of Participation and En-
joyment (CAPE) was also used to evaluate the chil-
dren’s participation in entertainment. According to
the results, participants had mild problems in their
writing skills. However, they had similar levels of
participation in leisure and entertainment activi-
ties as their peers without any restrictions. In this
study, the participants were not categorized based
on their injury types, and the higher number of chil-
dren with mild nerve injuries might have increased
the participation level.

One of the critical findings in our study was that
compared to children with upper BP injury, those
with total injuries had a higher level of pain, lead-
ing to a lower level of comfort in daily life. Although
it has been reported that children with OBPP have
pain complaints (17,32), pain and comfort have
not been previously investigated in different inju-
ry types of BP. Partridge and Edwards stated that
there is an increase in the frequency of experienc-
ing pain symptoms as the children grow (32). Stud-
ies investigating pain in OBPP are scarce, and our
study contributes to filling this gap in the literature.

Regarding the Happiness subscale of PODCI, chil-
dren with Narakas Type 1 (C5-C6 injury) were the
group most satisfied with their activity perfor-
mance, body and health status, followed by Narak-
as Type 2 (C5-C6-C7 injury) and Type 3 and 4 (total
BP injury) who had relatively lower levels of satis-
faction. Kirjavainen et al. studied satisfaction lev-
els in children with OBPP who had undergone early
nerve surgery (34). They reported an average of
6.1 points of satisfaction with appearance and 5.3
points of satisfaction with am-function on a Visual
Analogue Scale ranging between 0-10. This find-
ing indicates that children with low spontaneous
recovery had lower levels of satisfaction that is a
finding that is in line with our study results.
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Our findings suggested that activity and participa-
tion levels differ depending on the type of BP injury.
Haynes and Sullivan reported that scores below 80
on the PODCI could be clinically interpreted as an
indicator of deviation from healthy normal children
(30). Accordingly, in order to interpret our study
findings, we added a thick black line in the boxplot
graphs to highlight the 80-score limit representing
healthy children. According to the graphs, children
with Narakas Type 1 scored above 80, and there
was a ceiling effect in some subscales. The scores
of children with Narakas Type 2 fall within the
range of 80-100; however, a few children scored
below 80. These results indicated that the scores
of all children with Narakas Type 1 and many
children with Narakas Type 2 were within normal
healthy limits. However, some children with Narak-
as Type 2 might have activity and participation
restrictions. Majority of the children with total BP
injuries (Narakas Type 3 and Type 4) scored below
80 in PODCI Global and its subscales. Considering
the 80-point limit reported by Haynes and Sullivan,
particularly children with total BP injury and few
children with Narakas Type 2 may have activity and
participation problems.

We observed that the scores of children with
Narakas Type 1 and Type 2 had a ceiling effect in
some subscales of the PODCI. Similarly, Dedini et
al. shared the results of shoulder external rotation
tendon transfer surgery and stated that the ceiling
effect could be the reason for the lack of a rela-
tionship between postoperative improvements in
the active range of movement and PODCI (35). The
PODCI is recommended as one of the two scales
that evaluate activity and participation in OBPP
together with the self-care section of Pediatric
Evaluation of Disability Inventory (PEDI) (12,14).
However, since these are not OBPP-specific tools,
they might fall short in evaluating activity and
participation levels and detecting potential limita-
tions. Although PODCI is commonly used in activi-
ty-participation studies in OBPP, the results of our
study revealed a need for a more distinctive and
disease-specific tool to evaluate activity-participa-
tion in OBPP, particularly for Narakas Type 1 and
Type 2.

The unequal number of patients in the study groups
was one of the limitations of the study. In partic-



ular, the low number of patients in Narakas Type
1 accounts for a statistical weakness. As reported
in different sources, this group of OBPP patients
has a recovery rate of 90-95% during the first year
(2,18). Therefore, long-term medical follow-ups are
not possible. To the best of our knowledge, there is
no data in the literature about the activity and par-
ticipation related to OBPP Type 1 (i.e., the slight-
est injury type) at preschool age. We included this
group of patients (even though with a small number
of participants) since we thought that this group
might also have activity-participation restric-
tions, in contrast to the common belief of almost
full recovery in these patients (2,18). Indeed, the
scores of these children were not widely distrib-
uted, scattered or distant increases the reliability
of the collected data. Due to the small number of
patients in this group, we used nonparametric tests
for group comparisons and calculated median and
quarter values as descriptive statistics. Although
the small sample size in Narakas Type 1 is the lim-
itation of the study, we thought that the findings
of the study were significant and could contribute
to the literature. Because only 4-19% of all OBPP
patients have a total injury (36), we thought that
14 patients in Narakas Type 3 (patients with total
injuries) were adequate for this rare type of OBPP.
Compared to similar studies, including patients
with total injuries, our study had a higher number
of participants. In several previous studies, children
with Narakas Type 3 and Type 4 are included in one
single group under the name of flail arm (37). Sim-
ilarly, we also categorized all children with Narakas
Type 3 and Type 4 in one group. However, the lack
of investigation about Narakas Type 3 and Type 4,
separately, was the second limitation of the study.
Furthermore, there was not a healthy control group
in our study. However, as recommended in the clini-
cal use of the scale, in interpreting our findings, we
used the score limit, which indicates deviation from
normal healthy children.

In conclusion, preschool children with total BP in-
jury were found to have lower activity and partici-
pation levels, less use of their arm, and lower level
of participating in sports and daily life activities
compared to children with upper BP injuries. Ad-
ditionally, the scores of many children with total
injuries were lower than the minimum limit of nor-
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mal healthy children. Because activity and partici-
pation problems continue to exist or even worsen
as the children grow, more emphasis should be giv-
en evaluating activity-participation and including
relevant approaches in the treatment program of
the children with total BP injuries. Our results also
showed that children with total BP injury had pain
complaints and lower comfort regarding their body.
It also should be considered in medical follow-ups
and treatments, and solution strategies should be
developed. Although a small number of children
with Narakas Type 2 had scores close to the lower
score limit of normal healthy children, most of the
children with Narakas Type 1 and Type 2 had high
scores close to the ceiling score. It indicates the
need for disease-specific and precise tools to eval-
uate activity and participation in this population.
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ACUTE EFFECTS OF INTRAMUSCULAR STRETCHING
AND PASSIVE STRETCHING ON SPASTICITY IN
CHILDREN WITH CEREBRAL PALSY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Several methods are used to reduce spasticity in cerebral palsy (CP) rehabilitation. One
of these methods is stretching. This study aimed to compare the acute effects of intramuscular
stretching and passive stretching on spasticity in children with bilateral spastic CP.

Methods: The study included a total of 22 children (12 boys and 10 girls) with bilateral CP, between
the ages of 5 and 13 years (mean age=6.45+1.96 years), who had spasticity in the plantar flexor
muscle groups. All children were under an individualized physiotherapy program. In addition to
the physiotherapy program, intramuscular stretching was applied to the plantar flexor muscles
on one side, whereas passive manual stretching was applied to the other side. The Modified
Ashworth Scale (MAS), Modified Tardieu Scale (MTS), and Silfverskiold test were used to assess
the spasticity. Evaluations were performed before and after the applications.

Results: There was a significant difference between pre and post-treatment comparisons in the
intramuscular stretching side (MAS p=0.024, MTS R2-R1 p<0.001, Silfverskiold test p=0.002) and
the passive stretching side (MAS p=0.014, MTS R2-R1 p=0.001, and the Silfverskiold test p=0.003).
On the other hand, there was no difference between the intramuscular and passive stretching sides
(p>0.05).

Conclusion: Both intramuscular and passive stretching are effective methods for reducing
spasticity in children with bilateral spastic CP, and their acute effects are similar.

Key Words: Cerebral Palsy; Massage; Muscle Spasticity; Muscle Stretching Exercises; Muscle Tone.

SEREBRAL PALSILi COCUKLARDA KAS iCi GERME ILE
PASIF GERME YONTEMLERINiIN SPASTISITE UZERINE
AKUT ETKILERI

ARASTIRMA MAKALESI

0z
Amag: Serebral palsi (SP) rehabilitasyonunda spastisiteyi azaltma amaciyla bircok yontem kullanilir.

Bu yontemlerden birisi de germe uygulamalaridir. Bu calismanin amaci bilateral spastik tip SP’li
cocuklarda kas ici germe ve pasif germenin spastisite tizerine akut etkilerini karsilastirmakti.

Yontem: Calismamiza 5-13 yas arasinda (12 erkek ve 10 kiz cocuk, ortalama yas=6,45+1,96 yil),
plantar fleksor kaslarinda spastisitesi olan, bilateral spastik tip SP’li cocuklar dahil edildi. Tim
cocuklara kisiye 6zel fizyoterapi programi uygulanmaktaydi. Cocuklarin fizyoterapi programina ek
olarak bir taraf plantar fleksor kas grubuna kas ici germe uygulanirken, diger taraf plantar fleksor
kas grubuna pasif germe uygulandi. Spastisite degerlendirmeleri Modifiye Ashworth Skalasi (MAS),
Modifiye Tardieu Skalasi (MTS) ve Silfverskiold testi ile yapildi. Degerlendirmeler uygulamalardan
once ve sonra yapildi ve iki taraf degerleri birbiri ile karsilastirildi.

Sonuclar: Tedavi 6ncesi ve sonrasi degerleri karsilastirildiginda kas ici germe yapilan tarafta (MAS
p=0,024, MTS R2-R1 p<0,001, Silfverskiold test p=0,002) ve pasif germe yapilan tarafta (MAS
p=0,014, MTS R2-R1 p=0,001, Silfverskiold test p=0,003) anlamli fark gorildi. Ancak iki taraf
arasinda anlamli fark yoktu (p>0,05).

Tartisma: Bilateral spastik tip SP’li cocuklarda kas ici germe ve pasif germe yontemleri spastisiteyi
azaltmakta etkili yontemlerdir ve akut etkileri benzerdir.

Anahtar Kelimeler: Serebral Palsi; Masaj; Kas Spastisitesi; Kas Germe Egzersizleri; Kas Tonusu.
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INTRODUCTION

Cerebral palsy (CP) is the most common cause of
childhood disability globally (1). The primary brain
insult is non-progressive; the secondary musculo-
skeletal impairments are progressive (2). One of
the disorders seen in children with CP is abnormal
muscle tone. Spasticity is resistant to the passive
movement of the extremity, depending on the ve-
locity. In the vast majority of children with CP, psy-
chomotor factors affect development, resulting in
loss of performance and motor retardation (3). Ac-
cording to the International Classification of Func-
tioning, spasticity, which is defined as a disorder,
also causes significant limitations in the activity
and participation (4).

Spasticity seen in children with spastic CP is the
leading cause of diminished longitudinal muscle
growth and malfunction, and this leads to the for-
mation of deformities. Weakness and hypertonus
cause an imbalance between agonist and antag-
onist muscles, which is initially dynamic, i.e., re-
versible with passive manipulation, but may lead
to contracture over time (5). Increased muscle tone
causes pain, bone lesions, fragility, and deteriora-
tion in ambulation (3). Muscle stiffness has been
used to describe various morphological and me-
chanical properties of the muscle, such as elasticity,
viscosity, or even shortening (6). Increased muscle
stiffness in CP, therefore, refers to alterations to
the tissue’s mechanical properties, and contracture
is defined as “a decrease in muscle length and an
increase in passive muscle stiffness” (7,8).

Several methods are used to reduce spasticity in
CP rehabilitation. One of these methods is stretch-
ing (9). Physiotherapists use a variety of stretching
strategies, such as passive stretching and active
stretching (9-11). In addition to these methods,
interventions such as orthosis and serial casting
may be applied or surgical interventions to reduce
muscle tension and spasticity (12). In recent years,
studies have been progressed from passive meth-
ods to active and functional approaches in stretch-
ing programs (11,13,14). Stretching exercises cre-
ate mechanical changes in the musculotendinous
unit, reducing spindle sensation and gamma activi-
ty, relieving muscle tension, and reducing suscepti-
bility (15). Spasticity is generally worse in the lower
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limbs in children with bilateral cerebral palsy, and
it is observed in many muscles such as gastroc-
nemius, soleus, adductors, hamstrings, psoas, and
rectus femoris (16,17). The plantar flexor muscles
are commonly affected in children with spastic CP
(17). A previous study showed that children with
CP have stiffer tendons than their typical peers,
and they experience significant alterations in soft
tissue structures within the muscle-tendon unit.
Muscle-tendon unit stiffness is affected by sever-
al structures surrounding the corresponding joint,
including muscles, tendons, ligaments, and muscle
fascia (18). Therefore, stretching should be per-
formed, including all muscle fibers from the outer
surfaces to the deep of the muscles. Intramuscular
stretching involves stretching to mobilize whole fi-
bers of the targeted muscle, and it is performed
with deep massage through the entire fiber from
the origin to the insertion (19).

The effects of passive stretching on spasticity have
been investigated (18,20). The effects of massage
on spasticity have also been shown in several stud-
ies (21,22). A previous study reported that although
there was no increase in regular joint movements
of children with CP after a massage, it was ob-
served that gross motor functions improved with
ambulation (21). There has been no study showing
the results of intramuscular stretching by mobili-
zation in the literature. Therefore, this study aimed
to investigate and compare the acute effects of in-
tramuscular stretching and passive stretching on
spasticity in children with bilateral spastic CP. We
hypothesized that stretching applications would
reduce spasticity acutely in children with CP, and
intramuscular stretching would be more effective
than passive stretching.

METHODS
Participants

The study included a total of 22 children with bi-
lateral spastic CP, between the ages of 5 and 13
years, in level I, IV, and V according to the gross
motor function classification system expanded and
revised (GMFCS E&R) with spasticity in the plan-
tar flexor muscle groups. Children cooperating in
the stretching applications and tests were included
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in the study. Children who had botulinum toxin in-
jection and surgery in the last six months and had
joint limitations were not included in the study.

All the children were treated and evaluated by the
same physiotherapist (KUA) experienced for 10
years in the field of pediatrics.

Study Design

This study was designed as a cross-sectional study.
The study was carried out at the Pediatric Rehabil-
itation Unit, Physiotherapy and Rehabilitation De-
partment, Gazi University. The children were rec-
ruited from April 2016 to March 2017. Approval
for the study was granted by Gazi University Clin-
ical Research Ethics Committee (Approval Date:
26.02.2016 and Approval Number: 25901600-69).
Written informed consent was obtained from the
parents or legal guardians of all the study partic-
ipants.

All children were under an individualized physio-
therapy program consisting of 45-min sessions
twice a week. The individualized physiotherapy pro-
gram was planned, including positioning, function-
al strengthening, weight shift, and balance-coordi-
nation exercises according to every child’s needs.
Assessments and stretching methods were applied
to children on the day they did not participate in a
physiotherapy session. In order not to affect the re-
sults of the evaluations performed, orthoses were
not used in children before stretching applications
and evaluations.

Intramuscular stretching was applied to the plantar
flexor muscle groups on one side, whereas passive
manual stretching was applied to the other side in
lying position. In applications, the coin toss method
was used to decide which side of the child to apply
intramuscular stretching and which side of the pas-
sive stretching method.

Evaluations were performed before and after one
session of stretching, and the comparison was
made accordingly.

Assessment

After recording the demographic data, GMFCS E&R
(23) was used to classify the children’s gross motor
functions with CP. The GMFCS E&R describes the
locomotor abilities of children with CP in five levels.
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At Level |, children can generally walk without res-
trictions but tend to be limited in more advanced
motor skills. At Level V, children are generally very
limited in their ability to move around, even with
assistive technology. For each level, the GMFCS
E&R classifies gross motor functions for different
age groups (<2, 2-4, 4-6, 6-12, and 12-18 years),
as motor functions vary with age (23). The Turkish
version of GMFCS E&R was used for this study (24).

The Modified Ashworth Scale (MAS) is the most
widely used scale to measure spasticity in children
with CP, despite problems with validity and reliabil-
ity (25). The amount of resistance that a muscle
shows during rapid passive movement of the ex-
tremity are determined manually. There are five
levels; 0, 1, 1+, 2, 3, and 4. Level O refers to no tone
increase, and Level 4 refers to rigidity in flexion or
extension (26).

Modified Tardieu Scale (MTS) is another measure
used to assess spasticity. The MTS is a 6-point rat-
ing scale, and it includes two parameters, X and
Y. Two velocities were chosen to determine the
quality of muscle reaction, such as slow as possible
(V1) and as fast as possible (V3). The scale con-
sists of two parts. In the first part (X parameter), a
value between “0” and “5” is given to the amount
of spasticity manually at two different speeds with
0 indicating no resistance during passive move-
ment, “4” indicating that the clonus forms fatigue
lasting longer than 10 seconds, which occurs at a
specific angle when pressure is maintained and “5”
indicating joint immovable. In the second part (Y
parameter), R2 was defined as the full ROM during
a slow-velocity stretch (V1), and R1 was defined as
the threshold angle of catch-and-release or clonus
at a fast speed of stretch (V3). A massive differ-
ence between R1 and R2 implies a large dynamic
component (26). In the current study, R1 and R2
values were measured using a goniometer. The
Silfverskiold test was used in some studies to dif-
ferentiate the gastrocnemius and soleus muscles
in children with CP (27,28). In the supine position,
ankle dorsiflexion range was measured using a go-
niometer with the knee and hip fully extended on
the tested side and passively in 90° flexion. Less
dorsiflexion when the knee is in extension indicates
the shortness of the gastrocnemius and spasticity
(29). When measuring the ankle dorsiflexion, care



was taken to keep the foot in inversion.

The muscle tone assessments were performed by
the same physiotherapist who had experience in
the field of pediatric rehabilitation for 10 years.
Each child was evaluated in the supine position on
the bed in a quiet room with the parents’ presence
when they are calm and are not hungry. The evalua-
tion period lasted approximately 30 minutes before
and after the treatment.

Treatment

Intra-muscular stretching of the plantar flexor mus-
cles was applied for 10 minutes while the child was
in the prone position. Intramuscular stretching was
performed with deep massage and soft tissue mo-
bilization and the entire fiber towards the muscle’s
insertion while the child was in a relaxed position.
Both hands were placed on the muscle, and the
muscle fibers were gripped. Simultaneously, pulling
one hand in the medial direction, pushing the other
hand in the lateral direction aimed to lengthen the
muscle (Figure 1) (19). Deep massage can stretch
the muscle that experiences spasticity and reset
sarcomere lengths to a more optimal state. It helps
break down subcutaneous adhesions and prevent
fibrosis (30) and may lead to improved propriocep-
tive feedback from muscle spindle receptors (21).

On the other leg, the child was held in the supine
position; muscle was stretched to the end range of
the dorsiflexion passively, held 15 seconds in the
elongated position, and 15 seconds in the rest po-
sition a total of 10 minutes. The pressure at the
ankle continued to be applied until the participant
indicated a point of discomfort. Twelve repetitions
of each stretch being held (14,31).

Table 1: Characteristics of the Subjects.
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Statistical Analysis

According to the reference study (14) results, a
power analysis was performed before the study
by assuming that we could achieve a strong effect
size. For this effect size level (d=0.90), if there were
at least 16 subjects in each group (at least 32 chil-
dren at total), our study could reach 80% power
at 95% confidence level. Considering the possible
loss of subjects, 15% more subjects were includ-
ed in each group, and the study was completed
with 22 people in each group. SPSS Statistics 21.0
(IBM SPSS Statistics for Windows, Version 21.0.
IBM Corp., Armonk, USA) was used to assess the
data obtained from the study and to prepare the
tables. The normal distribution of variables was
examined visually (histogram and probability plots)
and with analytical methods (Kolmogorov-Smirnov
and Shapiro-Wilk tests). Descriptive analyses were
performed using mean and standard deviations
for normally distributed variables, and median
and quartile intervals for non-normally distribut-
ed and ordinal variables. To compare the pre- and
post-treatment data, the Wilcoxon signed-rank test
was used. In the comparisons of two groups, the
Mann-Whitney U test was used. A p-value of less
than 0.05 was considered to show a statistically
significant result.

RESULTS

The study included a total of 22 children with bi-
lateral spastic CP, between the ages of 5 and 13,
in level Ill, IV, and IV according to the GMFCS E&R
with spasticity in the plantar flexor muscle groups.
According to the GMFCS E&R, 13.6% were at level
[, 40.9% at level IV, and 45.5% at level V (Table 1).

A Subjects (n=22)
Demographic Parameters -
Mean+SD Min-Max
Age (years) 6.45+1.96 5-13
Height (cm) 108.00+13.12 100-131
Weight (kg) 17.00+8.24 14-32
n %

Gender (Female/Male) (n, %) 10/12 45.5/54.5
GMFCS E&R (n, %)

Level 11l 3 13.6

Level IV 9 40.9

Level V 10 45.5

GMFCS: Gross Motor Function Classification System.
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Table 2: Comparison of Intramuscular Stretching Side and Passive Stretching Side Pre- and Post-Treatment.

Acute Effects of Intramuscular Stretching and Passive Stretching on Spasticity in Children with Cerebral Palsy

Iy -

Intramuscular Stretching Passive Stretching
Variable Pre-treatment | Post-treatment Pre-treatment | Post-treatment
Median Median p Median Median p
(25-75 IQR) (25-75 IQR) (25-75 IQR) (25-75 IQR)
MAS 2 (2-3) 2 (1.5-3) 0.024* 2 (2-3) 2 (1.5-3) 0.014*
MTS (X V1) 2(1-2) 1(1-2) 0.011* 2(1-2) 1(1-2) 0.022*
MTS (X V3) 2 (2-3) 2 (2-2) 0.007* 3 (2-3) 2 (2-3) 0.025*
R1 -2.5(-8.5-6.25) 2 (-2.25-10) <0.001* -1 (-7.5-10) 4 (-2.25-12) <0.001*
R2 10 (5-16) 13 (9.5-18) <0.001* 10 (6-17.25) 14.5 (9.5-20) <0.001*
R2-R1 10 (7.75-14) 9 (5.75-10) <0.001* 9 (6.5-12.75) 8 (5-12) 0.007*
%i::;’e"s"m'd 18 (14.75-20) 20(18-20) 0.002* 19 (14.75-20) 20 (18-20) 0.003*

*p<0.05. Wilcoxon test. MAS: Modified Ashworth Scale, MTS: Modified Tardieu Scale, X V1: as slow as possible, X V3: as fast as possible.

Figure 1: Intramuscular Stretching.

There was no difference between the sides before
treatment in terms of MAS, MTS, and the Silfver-
skiold test (p>0.05). A significant difference was
observed between pre and post-treatment scores
in the intramuscular stretching side with respect
to MAS (p=0.024), MTS (X V1) (p=0.011), MTS (X
V3) (p=0.007), R1 (p<0.001), R2 (p<0.001), R2-R1
(p<0.001), and Silfverskiold test (p=0.002) (Table
2). A significant improvement was observed be-
tween pre- and post-treatment scores in the pas-
sive stretching side in terms of MAS (p=0.014),
MTS (X V1) (p=0.022), MTS (X V3) (p=0.025), R1
(p<0.001), R2 (p<0.001), R2-R1 (p=0.001), and the
Silfverskiold test (p=0.003) (Table 2). There was no
difference between the two sides, and the efficacy
of the treatments was similar (p>0.05) (Table 3).

DISCUSSION

Based on our findings, intramuscular stretching
and passive stretching are effective methods for
acutely reducing the spasticity and muscle tension
of plantar flexor muscles in children with bilateral
spastic CP. However, there was no difference be-
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tween these two methods.

Stretching applications are used to reduce spas-
ticity in CP rehabilitation. Acutely, passive stretch-
ing has been shown to increase ROM in children
with CP (14,31). Kalkman et al. (14) reported an
acute increase in joint range of motion after pas-
sive stretching, but no change in muscle fascicles is
lengthening and torque. Theis et al. (31) examined
the acute effects of passive stretching on muscle
fascicle length in children with CP. The authors
reported that the length of muscle and fascicle
increased immediately after passive stretching.
Another study by Theis et al. (18) studied the ef-
fects of long-term passive stretching methods on
muscle-tendon unit mechanics in children with CP
and reported that passive stretching could reduce
muscle stiffness by altering fascicle strain but not
resting fascicle length. Novak et al. (32) reported
that manual stretching was an ineffective method
to prevent contractures. In our study, it was ob-
served that in children with CP, passive range of
motion increased, spasticity decreased after pas-
sive stretching.

Massage and mobilization applications are also
used in addition to exercise in CP rehabilitation.
Massage assists in circulation, and lymphatic
drainage enhances the elastic and inelastic prop-
erties of connective tissue and muscle, increases
flexibility, fosters relaxation, and alleviates muscle
pain (33). Macgregor et al. (21) investigated the
mechanical effects of massage on muscles in ado-
lescents with spastic diplegia. The range of move-
ment was not consistently increased, but there
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Table 3: Change in Scores between Intramuscular Stretching Side and Passive Stretching Side.

Variables Intramuscular Stretching Passive Stretching p
(MeanzSD) (MeanxSD)

AMAS 0.22+0.36 0.27+0.42 0.619
AMTS (X V1) 0.36+0.58 0.18+0.36 0.221
AMTS (X V3) 0.41+0.59 0.22+0.42 0.263
MTS R1 4.13+2.6 4.22+2.99 0.934
MTS R2 2.571+1.89 2.54+1.43 0.722
MTS R2-R1 1.72+1.51 1.68+2.05 0.563
ASilfverskiold Test 1.63+1.78 1.51+1.76 0.821

Mann Whitney U Test. MAS: Modified Ashworth Scale, MTS: Modified Tardieu Scale, X V1: as slow as possible, X V3: as fast as possible.

were observed to be improvements in proprio-
ceptive sensation with changes in the sarcomere
structure, decreased abnormal stretching reflexes,
increased voluntary ankle rotation, and improve-
ments in motor skills. In a study by Malila et al.
(22), the effect of Thai massage on spasticity was
examined in young individuals with CP, and it was
concluded that Thai massage could reduce spastic-
ity and may be applied as an alternative treatment
method. The effects of deep friction massage on
spasticity were investigated by Rasool et al. (34),
and although there was no change in the functional
levels of children, the spasticity scores decreased
after treatment. Mahmood et al. (35) reported that
traditional massage could effectively reduce spas-
ticity, does not have harmful effects so that it can
be administered safely by mothers at home. They
reported that traditional massage does not devel-
op gross motor function. In our study, an intramus-
cular stretching was applied to one extremity of
each child. Intramuscular stretching is a method
involving manual exercises to mobilize the whole
muscle, not just a specific region of the muscle, and
it is performed with deep massage through the en-
tire fiber from the origin to the insertion. Our study
showed that as a result of intramuscular stretch-
ing, there was an immediate increase in the range
of motion, spasticity decreased, but there was no
difference between the two methods.

The present study had some limitations. We inves-
tigated the acute effects of stretching methods on
spasticity. There is a need for further study with an
increased sample size and longer follow-ups. Stud-
ies with chronic outcomes investigating effects of
exercises on functionality, spasticity may provide
more robust results. One of the disadvantages of

our study was that children might slack because
they were tired after treatment and evaluation. An-
other limitation of our study was that physiothe-
rapist who performed and evaluated the treatment
was the same. The last limitation of our study was
that no additional spasticity assessment was per-
formed for the soleus muscle.

In conclusion, this was the first study to have eva-
luated the effects of intramuscular stretching in
children with CP. Intramuscular stretching, which is
less painful than passive stretching, could be con-
sidered a safe, alternative method for the preven-
tion of spasticity commonly seen in children with
CP. In addition, we thought that the use of intra-
muscular stretching and mobilization methods in
CP rehabilitation might add a dynamic feature to
the treatment. Further studies comparing the long-
term impacts of intramuscular stretching are need-
ed.
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THE IMPACT OF NON-SPECIFIC LOW BACK PAIN ON
POSTURAL CONTROL, BALANCE, FALL, MOBILITY
AND PHYSICAL ACTIVITY IN ELDERLY INDIVIDUALS: A
COMPARATIVE STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Studies investigating the effects of non-specific low back pain (NSLBP) on elderly individuals
are limited in the literature. The study aimed to compare postural control, balance, physical activity
and related factors in elderly individuals with and without the NSLBP.

Methods: The study was designed as a cross-sectional. A total of 67 elderly individuals (NSLBP group
n=33 and control group n=34) were included in the study. Patients' pain intensity and disability levels
were evaluated using Visual Analogue Scale (VAS) and Oswestry Disability Index (ODI), respectively.
Postural control and fall risk were measured using the Biodex Balance System. Participants' balance
performance, mobility, fear of falling and physical activity levels were evaluated using functional reach
test (FRT), timed up and go test (TUG), Falls Efficacy Scale International (FES-I) and International
Physical Activity Questionnaire (IPAQ)-Short Form, respectively.

Results: While there was a significant difference between the two groups in all parameters of static
postural stability test (p<0.05), no difference was found in dynamic postural stability, modified
clinical sensory integration test, and fall risk index (p>0.05). The FES-I score (p=0.003) and the TUG
time (p=0.001) were significantly higher in the NSLBP group than in the control group. The FRT
distance (p=0.001) and the IPAQ score (p=0.029) were significantly lower in the NSLBP group than
in the control group.

Conclusion: This study suggests that static postural control, balance, mobility, and physical activity
are impaired in elderly individuals with NSLBP. Clinicians should take into account these disadvantages
in planning rehabilitation programs in elderly individuals with the NSLBP.

Key Words: Elderly; Low Back Pain; Postural Control.

YASLI BIREYLERDE NON-SPESIFiK BEL AGRISININ
POSTURAL KONTROL, DENGE, DUSME, MOBILITE
VE FiZiIKSEL AKTIVITE UZERINE ETKISi:
KARSILASTIRMALI BiR CALISMA

ARASTIRMA MAKALESI

0z
Amag: Non-spesifik bel agrisinin (NSBA) yash bireyler (izerindeki etkilerini arastiran calismalar

literatiirde sinirhdir. Calismamizin amaci NSBA olan ve olmayan yasl bireylerde postural kontrol,
denge, fiziksel aktivite ve ilgili faktorleri karsilastirmakti.

Yontem: Bu calisma kesitsel bir calisma olarak tasarlandi. Calismaya toplam 67 yasli birey (NSBA
Grubu n=33 ve Kontrol Grubu n=34) dahil edildi. Hastalarin agri siddeti ve &ézirlilik dizeyleri Gorsel
Analog Skalasi (GAS) ve Oswestry Oziirliilik indeksi (O0I) ile degerlendirildi. Postural kontrol ve diisme
riski Biodex Denge Sistemi ile 6l¢iildi. Katilimcilarin denge performansi, mobilite, diisme korkusu ve
fiziksel aktivite dizeyleri sirasiyla fonksiyonel uzanma testi (FUT), zamanl kalk yiri testi (ZKYT),
Uluslararasi Diisme Etkinlik Skalasi (UDES) ve Uluslararasi Fiziksel Aktivite Anketi (UFAA) -kisa form
ile degerlendirildi.

Sonuclar: Statik postural stabilite testinin tim parametrelerinde iki grup arasinda anlamli fark
bulunurken (p<0,05), dinamik postural stabilite, modifiye klinik duyu entegrasyon testinde ve disme
risk indeksinde fark yoktu (p>0,05). UDES skoru (p=0,003) ve ZKYT siresi (p=0,001) NSBA grubunda
kontrol grubuna goére anlamli olarak daha yuksekti. Ek olarak, FUT mesafesi (p=0,001) ve UFAA skoru
(p=0,029), NSBA grubunda kontrol grubuna gére anlamli olarak daha duisuiktii.

Tartigma: Bu calisma, NSBA olan yasli bireylerde statik postural kontrol, denge, mobilite ve fiziksel
aktivitenin bozuldugunu gostermektedir. Klinisyenler, NSBA olan yash bireylerde rehabilitasyon
programlarinin planlanmasinda bu dezavantajlar dikkate almalidir.

Anahtar Kelimeler: Yasli; Bel Agrisi; Postiiral Kontrol.
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The Impact of Non-Specific Low Back Pain on Postural Control, Balance, Fall, Mobility and Physical Activity in Elderly Individuals: A Comparative Study

INTRODUCTION

The average lifetime has substantially increased
due to the advance in technology and medicine.
However, diseases and physical disabilities (e.g.,
musculoskeletal complaints) increase in the ageing
population (1). The prevalence of musculoskeletal
pain in the elderly is over 50%, and low back pain
is the most common (2). Non-specific low back
pain (NSLBP) is defined as low back pain without
recognizable specific underlying pathology (3). The
NSLBP is an essential indicator of disease burden
all over the world (4). The NSLBP affects people
of any age, but it gets more frequent and complex
with age (5).

Age-related changes (structural and physiological
changes) also low back pain cause high disabili-
ty rates in elderly individuals with the NSLBP (5).
There are abnormalities in the motor control of
deep trunk muscles, characterized by delayed neu-
romuscular recruitment in individuals with low back
pain (6). Additionally, patients with low back pain
have impaired lumbar proprioception compared
with controls (7). These abnormalities that lead to
postural control, balance and mobility problems in-
crease disability in patients with the NSLBP (8,9).

Although it is well known that there are problems in
balance and postural control in individuals with low
back pain, the effects of this issue on the elderly
are limited in the literature. However, the mecha-
nism and prognosis of pain in the elderly are quite
common and complex compared to the young.
Knowing these problems’ effects can improve low
back pain management in older people (1). There-
fore, our study aimed to compare balance, postur-
al control and related factors in elderly individuals
with and without the NSLBP.

METHODS
Study Design and Participants

Individuals aged 65 years or older with and without
the NSLBP were included in this cross-sectional
study. Patients who had low back pain for at least
12 weeks, no low back originating from various pa-
thologies, such as the presence of cord compres-
sion, radiculopathy and history of spine surgery
were included in the NSLBP group. People with neu-
rological, orthopaedic or cognitive problems that
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could negatively affect the measurements were ex-
cluded from the study in both groups (10). Patients
with the NSLBP, who admitted to izmir Bozyaka
Training and Research Hospital, the department of
physical therapy between November 2014 and May
2015, were included in the study. The study was an-
nounced to control group advertising via social me-
dia and brochure. All participants provided written
consent to participate in the study according to the
Helsinki Declaration. Dokuz Eylil University eth-
ics committee approved the study (Approval Date:
06.11.2014 and Approval Number: 2014/34-06).

Outcome Measures

The participants’ demographic and descriptive
data including age, gender, height, weight, body
mass index (BMI), and the number of falls in the
past year, the number of medications used, and co-
morbidities were recorded.

The low back pain intensity was evaluated using
the Visual Analogue Scale (VAS). “O” expressed the
absence of pain on the 10 cm straight horizontal
line, and “10” expressed unbearable pain. Partici-
pants were asked to mark the severity regarding
their pain on the scale (11).

The disability level associated with low back pain
was evaluated using the Turkish version of the Os-
westry Disability Index (ODI). Patients answered 10
questions in total, and each question was scored
between 0-5. The patient’s score was calculat-
ed as follows: (Received score/Maximum score) x
100. The total score ranges from O to 100, where
a higher score indicates a higher level of disability.
The Turkish version of the ODI was used (12).

In order to evaluate static and dynamic balance,
the Biodex Balance System (BBS, Biodex Medical
Systems, Shirley, New York, USA) was used. This
system is used to measure the stability limits of
individuals. Furthermore, the system examines the
control of gravity centre on the support surface and
balance abilities while struggling to make it move
(13). A force platform capable of tilting the sur-
face up to 20° in the 360° range of motion of this
system is available. In this movable platform, “1”
represents the most significant unstable level, “12”
represents the lowest unstable level. This platform



is connected to its computer software, providing
an objective assessment of balance. The Postural
Stability Test and the Modified Clinical Test of Sen-
sory Integration of Balance (mCTSIB) were applied
to this system. The postural stabilities of the in-
dividuals were evaluated in two different ways, as
static and dynamic. While the platform was set at
a static level for the Static Postural Stability Test;
the platform mobility was set at level 12 for the
Dynamic Postural Stability Test. Measurements
consisted of three tests, each of which lasts for 20
s, and rest periods of 10 s between each test. In
the results of the tests anteroposterior (AP), me-
diolateral (ML) and overall (OV) stability index was
obtained. The mCTSIB was used to assess partic-
ipants’ ability to use sensory inputs for balance.
The test included four conditions: standing with
eyes open and closed on a firm surface, standing
with eyes open and closed on a foam surface. The
sway index obtained in the result of the test was
recorded. A higher score indicates a lower level of
postural control (14).

Fall risks of individuals were evaluated using the
Biodex Balance System (BBS, Biodex Medical Sys-
tems, Shirley, New York, USA). Pre-test platform
level was set at “12” as the starting position and
“8” as the ending position. A test protocol was cre-
ated with three tests, each lasting 20 s, and rest
periods of 10 s between each test. Results were
recorded as the fall risk index score obtained with
the average of these three tests. A higher score
indicates a higher fall risk (15).

Fear of falling was assessed with the Turkish ver-
sion of the Falls Efficacy Scale International (FES-I).
This scale gives information about the risk of fall-
ing in the daily life of the individual. The scale con-
sists of a total of 16 questions with each question
scored 1 to 4. The cut-off score of the scale is 24.
Higher values indicate a higher fear of falling (16).

The balance performance was determined using
the functional reach test (FRT). The participants
were asked to raise their dominant arm 90° and
reach out forward as far as possible. The third
metacarpal head position was recorded for a start.
The distance in cm between the start and the end
positions was recorded. During the test, the atten-
tion was paid not to take heels off the ground while
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reaching out forward and not to step. The test was
repeated three times, and the average score was
recorded. Higher values indicate higher balance
performance (17). It showed that FRT distance of
less than 25 cm indicated the risk of multiple falls
in the elderly (18).

The mobility level was evaluated by using the timed
up and go (TUQ) test. During the test, the partici-
pant was seated in the chair. An object that can
easily be detected by the participant was placed at
a distance of 3 m. The participant stands up from
the chair with the command “go,” walk towards the
object at a distance of 3 m, and turn around the
object, walk back, and sit in the chair. The time to
complete the TUG test was recorded. Higher time
indicates lower mobility level (19). A score of 13.5 s
indicates that the person may be prone to fall (20).

The Turkish version of the International Physical
Activity Questionnaire (IPAQ) -Short Form was
used to evaluate the level of physical activity. Se-
vere and moderate physical activities of the partic-
ipants in the last seven days and walking distanc-
es were asked. MET value was taken inside each
section, and the total score was obtained with the
sum of these scores. Higher scores indicate a high-
er physical activity level. The Turkish version of the
IPAQ was used (21). The permissions for all the
questionnaires were taken via e-mail.

Sample Size

The G*Power Software (ver. 3.1.9.2 Universitat Dis-
seldorf, Diisseldorf, Germany) was used to deter-
mine the minimum number of participant required
for each of two independent groups. A previous
study has demonstrated that the NSLBP patients
presented significantly sway (22). Based on the re-
sults of the reference study (22), the minimum re-
quired sample size for each group for a comparison
analysis was calculated as 32 participants for each
group for the probability level as 0.05, the antici-
pated effect size as 0.71, and the statistical power
level as 80%. The 71 subjects were recruited into
the study, allowing for a 10% dropout rate.

Statistical Analyses

The IBM® SPSS® Statistics for Windows software
(Version 20.0., IBM Corp., Armonk, New York, USA)
was used to analyze the data. Kolmogorov-Smirn-
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ov test and histograms checked normality. Values
were expressed as meanzstandard deviation and
median (25-75 quartiles) for continuous variables,
and frequencies were reported for categorical vari-
ables. Chi-Square test was used to compare the
categorical variables between the two groups. Stu-
dent t test (when samples met parametric condi-
tions) and Mann-Whitney U Test (when samples did
not meet parametric conditions) were used to com-
paring the continuous variables between the two
groups. Statistical significance was set at p<0.05.

RESULTS

A total of 71 geriatric individuals (the NSLBP group
n=36 and control group, n=35) were included in the
study. Three participants in the NSLBP group and
one participant in the control group were exclud-
ed because they did not complete the tests. Finally,
the study was completed with 33 participants in
the NSLBP group, and 34 participants in the con-
trol group.

Demographics and clinical characteristics (age,
gender, height, weight, BMI, number of medica-
tions, comorbidities), except the number of falls in
the past year (p=0.042), of the groups were similar
(p>0.05) (Table 1). The median value of pain dura-
tion and the VAS rest were 16.00 months and 2.00
cm; the mean value of the VAS activity and the ODI
score was 6.55 cm and 51.87, respectively, in the
NSLBP group.

Table 1: Participants’ Characteristics.

While there was a significant difference between
the two groups in all parameters of static postural
stability test (p<0.05, Table 2), there was no dif-
ference in dynamic postural stability and modified
clinical sensory integration test (p>0.05, Table 2).
Additionally, both groups were similar in terms of
fall risk index (p>0.05, Table 2).

The FES-I score (p=0.003) and the TUG time
(p=0.001) were significantly higher in the NSLBP
group than in the control group (Table 2). Addi-
tionally, the FRT distance (p=0.001), the IPAQ to-
tal score (p=0.029), and the IPAQ walking score
(p=0.009) were significantly lower in the NSLBP
group than in control group (Table 2). The IPAQ
sitting time was significantly higher in the NSLBP
group than in the control group (p=0.005, Table 2).

DISCUSSION

The main findings of our study revealed that static
postural stability, balance performance and func-
tional mobility decreased in older adults with the
NSLBP. Additionally, in individuals with the NSLBP,
increased fear of falling and decreased physical
activity level was found.

While there are many studies in the literature eval-
uating postural control and low back pain, the num-
ber of studies conducted regarding older adults is
limited (23). Karimi et al. showed that the ML and
the OV stability index are different (AP stability in-

Variables NSIzgr?’G;;oup Con:rl;glsil)'oup P

Age (years) 71.60+4.32 71.58+5.06 0.980*
Females, n (%) 25 (76) 22 (65) 0.323¢
Height (cm) 158.18+8.89 160.38+8.69 0.310°
Weight (kg) 75.00+9.61 75.17+11.69 0.9472
Body Mass Index (kg/m?) 30.11+4.23 29.28+4.47 0.4432
Number of Medications 4 (3-5) 4 (2-4) 0.564°
Falls (in the past year) (n) 1(0-3) 0.50 (0-1) 0.042*
Comorbidities n (%) n (%) p

Hypertension 19 (57.57) 18 (52.94) 0.807¢
Diabetes Mellitus 8 (24.24) 11 (32.35) 0.590¢
Heart Failure 9(27.27) 6(17.64) 0.392¢
Asthma 5(15.15) 7 (20.58) 0.752¢
COPD 2 (6.06) 4(11.76) 0.673¢

*p<0.05. *Student t test; "Mann-Whitney U Test; “Chi-square Test. Values are expressed as meansstandard deviation or median (25-75 quartiles) for continuous

variables, and frequencies were reported for categorical variables. NSLBP: Non-specific Low Back Pain, COPD: Chronic Obstructive Pulmonary Disease.
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NSLBP Group Control Group

Variables (n=33) (n=34) p
Mean+SD Mean+SD

Static Postural Stability
Overall Stability Index 1.11+0.60 0.64+0.36 0.001*=
AP Stability Index 0.91+0.52 0.50+0.32 0.0071"®
ML Stability Index 0.48+0.39 0.27+0.24 0.01172
Dynamic Postural Stability
Overall Stability Index 1.62+0.40 1.54+0.58 0.5052
AP Stability Index 1.13+0.47 1.17+0.59 0.7612
ML Stability Index 0.90+0.39 0.80+0.40 0.2922
Modified Clinical Test of Sensory Integration on Balance
Eyes Opened Firm Surface Sway Index 0.61+0.20 0.55+0.17 0.2302
Eyes Closed Firm Surface Sway Index 0.92+0.30 0.98+0.25 0.3832
Eyes Opened Foam Surface Sway Index 1.36+0.43 1.37+0.33 0.894°
Eyes Closed Foam Surface Sway Index 3.07+0.65 3.19+0.85 0.501°
Fall Risk Assessment
Fall Risk Index | 1.83+0.79 1.79+0.70 0.813°
Fear of Falling
FES-1 (16-64) | 34.54+12.30 26.00+10.05 0.003™
Balance
Functional Reach Test (cm) | 26.15+5.47 30.87+5.11 0.0071*2
Mobility
Timed Up and Go test (s) | 13742300 10.70+2.79 0.001%
Physical Activity
IPAQ Total (MET-min/week) . 72?982) ( o0 " 0.029*
IPAQ Vigorous (MET-min/week) 0(0-0) 0(0-0) 0.328°
IPAQ Moderate (MET-min/week) (0-1080) (8)_23C7)C5)) 0.610°
IPAQ Walking (MET-min/week) (1 625?4{38) (32?—97526) 0.009*
IPAQ Sitting (min) (45?)??50) (30?;?300) 0.005*

*p<0.05. 3Student t test; ®Mann-Whitney U Test. Values are expressed as mean+standard deviation or median (25-75 quartiles). NSLBP: Non-specific Low Back
Pain, AP: Antero-posterior, ML: Medio-lateral, FES-I: Falls Efficacy Scale International, IPAQ: International Physical Activity Questionnaire.

dex similar) in young individuals with and without
chronic low back pain (24). In a systematic review
in which studies conducted in young and adult peo-
ple, it was reported that people with low back pain
had increased postural sway, especially in AP di-
rection compared to healthy individuals, apart from
two studies (23). It was demonstrated that while
there was found significantly higher AP sway in
the group with pain than without pain group, ML
sway was similar between the groups in commu-
nity-dwelling people aged 75 years and older (25).
In another study in which older women with and

without chronic low back pain were compared, it
was stated that a significant difference between
groups in terms of postural sway was not found
(26). It has been seen that most of the studies on
low back pain and postural control were conducted
in middle-aged and young population in the liter-
ature. Furthermore, there is heterogeneity in the
results and evaluation methods of the studies. In
this study, it was concluded that the static postur-
al stability in elderly people with NSLBP decreased
compared to elderly people without low back pain.
While in the studies conducted on the cases with
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low back pain in the younger age groups in the
literature, the increase in AP postural sway was
emphasized, the increase both in AP and ML pos-
tural sway was observed in elderly people with the
NSLBP in our study. This result shows that negative
changes observed with age together with low back
pain may also affect postural stability.

In addition, dynamic postural stability was similar
between the groups. This similarity may have oc-
curred due to trunk muscles affected in low back
pain. While trunk muscles are related to static bal-
ance, lower extremity muscles are related to dy-
namic balance (27). A previous study showed that
low back pain affects trunk muscles and leads to
proprioceptive losses (28).

The FRT is useful for detecting balance impairment
and change in balance performance over time (19).
Rudy et al. showed that the FRT distance is signifi-
cantly lower in the elderly with low back pain (29).
In our study, balance performance was significantly
lower in the NSLBP group than in the control group.
Moreover, the mean FRT distance was approxi-
mately 25 cm in the NSLBP group. It indicates that
the risk of multiple falls can be higher in the elderly
with the NSLBP (18). These results show that it is
essential to question chronic musculoskeletal pain
in the evaluation of balance in the elderly.

In the study conducted by Querioz et al., TUG dura-
tions in elderly women with low back pain were sig-
nificantly higher compared to healthy elderly people
(30). In the current study, following the literature,
the levels of mobility in the group with NSLBP were
lower than the group without low back pain. It is
considered that non-specific low back pain reduces
the level of mobility in elderly people and, accord-
ingly, leads to the limitation of activity together
with the loss of balance. Moreover, the mean TUG
time was higher than 13.5 s in the NSLBP group. It
indicates that elderly individuals with NSLBP may
be prone to fall (20).

Marshall et al. showed that back pain is associat-
ed with increased fall risk among older men (31).
Additionally, low back pain increases fear of fall-
ing and disability, and fear of falling are correlated
with each other in low back patients (32). Following
the literature, falls and fear of falling was higher in
patients with the NSLBP in our study. In addition,
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the mean FES-I| score of both groups was higher
than the cut-off value (FES-I score >24). It has
demonstrated that fear of falling is high in both
groups. Surprisingly, the fall risk index was similar
in both groups. To the best of our knowledge, this
study is the first to evaluate fall risk with the Bio-
dex Balance System in elderly with the NSLBP. This
finding may be due to the difference in the evalua-
tion methods in the literature. There is a need for
studies on this subject.

It was reported in the literature that the level of
physical activity decreased with low back pain
(29,33). In this study, it was concluded that the
level of physical activity was significantly lower in
patients with the NSLBP. The fact that low back
pain leads to the avoidance of activity by causing
losses in the balance and mobility level may cause
physical inactivity.

The study had some limitations. First, muscle
strength, which may affect physical performance,
was not assessed. Second, the cross-sectional de-
sign of the study precludes inferences about the
direction of causality among the variables.

This study is critical due to its being a comprehen-
sive study which investigates the effects of NSLBP
in the geriatric population. Our findings suggest
that static postural control; balance, mobility, and
physical activity are impaired in elderly individuals
with the NSLBP. Additionally, increased fear of fall-
ing is seen in elderly individuals with the NSLBP
as another trouble. Evaluation and rehabilitation
program should be planned considering all these
problems.
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DIFFERENCE IN PERCEIVED PAIN INTENSITY
DEPENDING ON THE ORDER OF SUBMAXIMAL
ISOMETRIC CONTRACTIONS PERFORMED AT
DIFFERENT INTENSITIES

ORIGINAL ARTICLE

ABSTRACT

Purpose: Previous studies that examined pain after submaximal isometric contractions at
different intensities are limited in that they used different intensities randomly. The present study
aimed to examine the change in pain depending on the order of submaximal isometric contractions
performed at two different intensities and inter-and intra-individual differences in pain responses.

Methods: Twenty-nine volunteers participated (mean age=22.10+1.60 years) to the study.
Hamstring flexibility was measured in the supine position. Maximal voluntary contraction (MVC)
was measured during hip extension. Submaximal contractions were performed at two different
target intensities: 25% and 75% of MVC. Visual Analogue Scale (VAS) was used to measure the
pain after submaximal contractions. Group A (n=15) performed submaximal contraction in 25% to
75% of MVC in the 1st period and 75% to 25% of MVC in the 2nd period. In Group B (n=14), the
submaximal contraction was performed in each period in the opposite order of Group A.

Results: There was a significant decrease in pain in Group B during the 2nd period (p<0.05). The
VAS at 75% of the MVC showed a significant decrease at 25% of the MVC (p=0.011). Correlations
were observed between flexibility and 1st-period VAS score (p=0.048) and 2nd-period VAS score
(p=0.036) and between the VAS scores in the 1st and 2nd periods (p<0.001).

Conclusion: Pain intensity could be perceived differently depending on the order of sequential
application, even when the intensities are identical, and might be more clinically useful in the
analysis of intra-individual comparisons.

Key Words: Hamstring Muscles; Isometric Contraction; Pain; Range of Motion.

FARKLI YOGUNLUKLARDA YAPILAN SUBMAKSIMAL
iZOMETRIK KONTRAKSIYONLARIN SIRASINA BAGLI
OLARAK AGRI ALGISINDA OLUSAN FARKLILIK

ARASTIRMA MAKALESI

0z

Amag: Farkli yogunluklarda submaksimal izometrik kontraksiyondan sonra agriyi inceleyen énceki
calismalar, farkl yogunluklari rastgele sirayla kullanmalari nedeni ile yetersizdir. Bu arastirmanin
amaci, iki farkli yogunlukta yapilan submaksimal izometrik kontraksiyonlarin sirasina bagl olarak
agn algisinda meydana gelen degisikligi ve agr cevabindaki bireyler arasi ve birey ici farkliliklar
incelemekti.

Yontem: Calismaya 29 goniillii birey katildi (yas ortalamasi=22,10+1,60 yil). Hamstring esnekligi
sirtiistli pozisyonda dlciildii. Kalca ekstansiyonu sirasinda maksimal istemli kontraksiyon (MiK)
olcildi. Submaksimal kontraksiyonlar, MiK'in % 25'i ve % 75'i olmak tzere iki farkli hedef
yogunlukta gerceklestirildi. Submaksimal kontraksiyonlardan sonra agriy1 6lcmek icin Visual Analog
Skalasi (VAS) kullanildi. Grup A (n=15) 1. periyotta MiK'in % 25'inden % 75'ine ve 2. periyotta MiK'in
% 75’inden % 25'ine olacak seklinde submaksimal konraksiyon gerceklestirdi. Grup B'de (n=14) ise,
maksimal kontraksiyon her periyotta A grubunun tersi sirada gerceklestirildi.

Sonuglar: Grup B'de 2. periyot boyunca agrida anlamli bir azalma vardi (p<0,05). MiK'in % 75'i
diizeyinde lciilen VAS, MiK'in % 25'i diizeyinde &lciilen VAS degerine gore 6nemli diizeyde azalma
gosterdi (p=0,011). Birinci (p=0,048) ve 2. periyotta (p=0,036) esneklik ile VAS skoru arasinda ve 1.
ve 2. periyotta VAS skorlari arasinda (p<0,001) iliski bulundu.

Tartisma: Agri siddeti, uygulama sirasina bagl olarak, yogunluklar ayni olsa bile farkl sekilde
algilanabilir ve bireysel karsilastirmalarin analizinde klinik olarak daha yararli olabilir.

Anahtar Kelimeler: Hamstring Kaslari; izometrik Kontraksiyon; Agri; Hareket Aciklig1.
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INTRODUCTION

There are three main types of pain: nociceptive,
neuropathic, and inflammatory and each type are
responded to by different stimuli (1). The most
common type is nociceptive pain and is caused by
tissue injury. In the sports field, strenuous exercise
requires repeated muscle contractions at high-in-
tensity; this could lead to the damage of contractile
and non-contractile tissues (2). The injury of soft
muscle tissue induces primary pain, and inflamma-
tion in the region of the injury induces secondary to
pain (3). Previous studies examining pain in muscle
tissues have confirmed that the quality and quanti-
ty of pain could be differently responded depending
on types of muscle contractions or exercise inten-
sity (4-6).

In the literature, there are many comparative
studies on concentric or eccentric exercises that
shorten or lengthen the muscle length, and tissue
damage and pain are more significant in eccentric
exercises (4). In contrast, the research on isometric
exercises that does not change the muscle length
is relatively sparse. Isometric contraction is wide-
ly used clinically to increase the muscle flexibil-
ity in shortened muscles and to maintain muscle
performance in the acute and/or subacute stage;
therefore, research in this field is necessary (7).
Secondly, in research related to exercise intensity,
pain is found to be relatively high at high-inten-
sity, and there is a potential risk of muscle tissue
damage. However, prior studies are limited in that
they used different intensities in a randomized or-
der (8,9). Because pain is affected complexly by
diverse factors, it is necessary to examine its in-
tensity gradually increasing or decreasing rather
than in a randomized condition only (10). It is well
known that exercise stimulates the release of en-
dogenous opioids, and it could elicit different reac-
tions depending on the intensity (11,12). Strength
of the earlier exercise may affect the perception of
the pain that occurs after the later exercise, such
that the final quantitative value of pain may dif-
fer. According to the previous preliminary study,
when three different intensities were applied in a
gradual increase or decrease, the perceived exer-
tion appeared differently in the given intensity. It
signifies that individual physical sensation during
exercise could be affected by order of intensity. As

Lim W.

the perceived exertion is related to pain, it could
be reasonably hypothesized that pain could also be
differently perceived depending on the order of in-
tensity (13). In addition, the pain might be affected
by individual physiological factors such as inherent
flexibility, and the biological response may differ
according to the exercise intensity (14-16). Even
without severe illness, inter-individual differences
in pain intensity were observed (17). The purpose
of this study was to examine the change in pain
intensity depending on the order of submaximal
isometric contractions and the inter-and intra-indi-
vidual differences in pain responses. Two different
intensities were applied in a gradual increase or
decrease to two groups.

METHODS
Subjects

Twenty-nine sedentary healthy adults (13 males,
16 females) participated in this experimental study.
Volunteer sample was obtained by advertising on
posters. The inclusion criterion was an active knee
extension (AKE) greater than 20° (18). Subjects
were excluded if they had pain in their hip or knee
joints. Informed consent was obtained from all sub-
jects before participation in this study. The Insti-
tutional Review Board of Woosong University ap-
proved the study (Approval Date: 10.11.2019 and
Approval Number: 1041549-191011-SB-81). This
study was conducted at university-based rehabili-
tation science institute for two months from March
2020.

Procedures

Hamstring flexibility was measured in random or-
der via AKE and passive straight leg raise (PSLR)
(19). For the AKE test, each subject lay in the su-
pine position on a treatment table and performed
90° flexion of the hip and knee joint (20). Each sub-
ject then engaged in knee extension slowly until
hamstrings tightness was felt (Figure 1A). At the
maximal knee extension, the angle between the
vertical line and knee extension was measured us-
ing a universal goniometer (Fabrication Enterprises
Goniometer, New York, USA). The PSLR was also
measured in the supine position, as was the AKE.
The examiner maintained the full extension of the
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knee joint and slowly raised the lower extremity.
Leg raising was performed until discomfort or pain
due to muscle tightness was felt. The hip extension
angle was measured by a goniometer. Immediate-
ly after measuring the PLSR angle, pain intensity
was measured using the Visual Analogue Scale
(PSLR-VAS). The perceived pain level was assessed
using the VAS consisting of a 10-cm line that rep-
resents the continuum of “no pain” to “worst pain”
(21). After measuring the hamstring flexibility, three
trials (6 s/trial, 5-s rest between trials) of maximal
voluntary contraction (MVC) were measured during
hip extension (22). Pain intensity (MVC-VAS) was
measured immediately after the MVC performance.

During MVC, one end of the sling wire was con-
nected to the ankle strap, and the other end was
connected to the sling system (Marpe Inc., Jeonju,
South Korea) fixed on the ceiling to help with the
isometric contraction of the lower extremity (Fig-
ure 1B) (23). Verbal encouragement was provided
to the subjects during MVC. After the resting pe-
riod, three trials (6 s/trial, 5-s rest between trials)
of submaximal contractions at two different target
intensities (75% and 25% of MVC) were performed
for both extremities. After three trials of submax-
imal contractions at the assigned target intensity,
the VAS was used to measure the pain (Sub-VAS),
and 3-min rest was provided between different in-
tensities. Subjects were randomly divided into two
groups. In both groups, the values for the left and
right lower extremities were measured during the
1st and 2nd period, respectively. Group A performed
submaximal contraction in 25% to 75% of MVC in
the 1st period and 75% to 25% of MVC in the 2nd
period. In Group B, the submaximal contraction was
performed in each period in the opposite order of
group A.

Statistical Analysis

The normality of the data was tested using the

Table 1: Characteristics of the Subjects.

Active Knee Extension Test and

Figure 1: (a)
Contraction of the Lower Extremity.

(b) Isometric

Shapiro-Wilk test. Age, height, weight, body mass
index (BMI), PSLR, AKE, and VAS between group A
and B were subjected to the Mann-Whitney U test.
The VAS scores measured at two different target
intensities during the 1st and 2nd period were test-
ed with the Friedman test and with Wilcoxon pair-
wise post hoc tests. The relationship between flex-
ibility, measured by PSLR or AKE, and the VAS and
the relationship between flexibility of the left and
at right lower extremities were tested using Spear-
man’s rank correlation (24). Data analysis was per-
formed using IBM SPSS Statistics 25 (IBM Corp.,
Armonk, NY, USA). The statistical significance was
set at p<0.05. The values were reported as mean:-
standard deviation. G*Power version 3.1.9.7 (Uni-
versitdt Kiel, Kiel, Germany) was used for sample
size estimation using an effect size of 0.50, signif-
icance level of 0.05, and 80% power of the study.

RESULTS

There was no significant difference in the char-
acteristics of the subjects, such as age, height,
weight, and BMI between the two groups (Table
1). Additionally, there was also no significant dif-
ference in PSLR in the Tst period (p=0.400) and
the 2nd period (p=0.561), AKEs in the 1st period
(p=0.477) and the 2nd period (p=0.983) (Table 2).

There was 0.36 and 0.40 decrease from 75%-25%
in the 1st and 2nd periods, respectively, without

Total Participants Group A Group B
Variables (n=29) (n=15) (n=14) p
Mean+SD Mean+SD Mean+SD
Age (years) 22.10+1.60 22.30+1.60 21.90+1.30 0.847
Weight (kg) 61.90+12.00 63.50+13.40 60.30+11.10 0.400
Height (cm) 165.80+8.20 166.30+8.60 165.40+8.30 0914
Body Mass Index (kg/m?) 22.40+3.00 22.80+3.50 21.90+2.50 0425
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Table 2: Hamstring Flexibility at Baseline.

Lim W.

Passive Straight Leg Raise (°) Active Knee Extension (°)
. Group A Group B Group A Group B
Variables (n=15) (n=14) p (n=15) (n=14) p
MeanxSD MeanxSD Mean+SD Mean+SD
1+t Period 66.30+11.30 62.60+14.40 0.400 26.90+14.00 30.00+14.70 0477
2" Period 63.60+11.90 61.40+11.30 0.561 32.10+14.50 31.20+11.20 0.983
. Gl
£ -
s §
(2] =
s 2
4 >
3 o
(%] >3
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-1 T T T T A1
High Low High Low Low High High Low
Left Right Loft > Right >
Figure 2: Changes in Visual Analogue Scale without Differen-
tiating between the Groups.
considering intensity order (mean VAS was calcu-
lated at each intensity without differentiating the =
groups). Sub-VAS was not significantly different, ;
although it slightly and continually decreased with 2
the reduction in intensity (Figure 2). @

In within-group comparisons, there was a signifi-
cant difference in the Sub-VAS, depending on inten-
sities in both groups. In Group A, a 0.63 decrease
from 75% to 25% was found in the 2nd period. At
the same time, there was a 0.86 decrease from
75% to 25% in Group B in the 1st period. The Sub-
VAS at 75% of the MVC showed a significant de-
crease at 25% of the MVC (p=0.011) (Figure 3).

There was a weak significant correlation (r=-
0.371, p=0.048 during the 1st period and r=-0.391,
p=0.036 during the 2nd period) between PSLR and
MVC-VAS. However, there was no significant rela-
tionship (r=-0.084, p=0.666 during the 1st period
and r=-0.080, p=0.680 during the 2nd period) be-

T
Low Low High

Left Right

A\

Figure 3: Changes in Visual Analogue Scale in (3a) Group A
and (3b) Group B.

tween AKE and MVC-VAS. In PSLR-VAS (r=0.954,
p<0.001) and MVC-VAS (r=0.888, p<0.001), there
was a strong correlation between the values for the
1st and 2nd period (Table 3).

DISCUSSION

The levels of pain intensity levels while controlling
for the effect of the order of intensity (by using

Table 3: Pain Intensity at Passive Straight Leg Raise and Maximal Voluntary Contraction.

PSLR-VAS MVC-VAS
Variables ots) ey s Cotay
Mean+SD Mean+SD Mean+SD Mean+SD
1 period 2.70+2.00 2.40+2.1.65 2.40+1.70 2.14+1.70
2" period 2.50+1.50 2774222 2.20+1.50 229+1.98
p <0.001* <0.001* <0.001* <0.001*

*p<0.05. MVC: Maximal Voluntary Contraction, PSLR: Passive Straight Leg Raise, VAS: Visual Analogue Scale.
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mean VAS from all subjects without differentiating
between the groups) showed that pain decreased
slightly when the intensity was reduced from 75%
to 25% of MVC during both the 1st and 2nd peri-
od, however it was not statistically different. These
were similar to previous findings reporting no de-
crease in pain between 75% and 50% and between
70% and 40% of the MVC (8,9). However, different
submaximal isometric contractions were provided
in a randomized order. In this study, we performed
analyses on the two groups separately to identify
the effect of the order of intensity. A pattern differ-
ent from that obtained with the same analysis on
all subjects was observed. Furthermore, this pat-
tern was identical for both groups. In both Group A
and B, there was no change in pain despite a grad-
ual increase in intensity. In contrast, the pain had
significantly decreased in the period of the gradual
decrease in intensity. Compared to the analyses of
all subjects, the decrease had about doubled. These
two results signify that caution must be taken
when interpreting the results of the previous exper-
iments that were conducted in randomized order.
The decrease in the pain level between intensities
may be offset in a randomized order, resulting in
a phenomenon of the difference appearing to be
smaller than it is. The quantitative pain level per-
ceived when experiencing low-intensity contraction
for the first time, and the quantitative pain level
perceived in subsequent low-intensity contrac-
tions after experiencing a significant amount of
pain from high-intensity contraction beforehand
may differ. Perhaps, the significantly high level of
pain that occurs after the muscle contraction at
high intensity is a reference for the quantification
of subsequent pain. For women who have experi-
enced extreme pain through actual childbirth, the
subjective definition of the highest level of pain
may change after childbirth, which may change the
degree of pain perception under the same condi-
tions (25). The range of pain level matching severe,
moderate, and mild pain is reported differently de-
pending on the illness (26,27). Secondly, increased
pain tolerance by exercise-induced hypoalgesia at
high-intensity could have affected the perception
of pain at subsequent contractions at low-intensity
(12,28). High-intensity exercise is known to stim-
ulate the endogenous opioid system. Among ath-
letes, high pain tolerance is observed after expo-
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sure to high-intensity exercise (29). In this study,
the finding of a relatively large reduction in pain
in response to a gradual decrease in intensity sup-
ports this hypothesis. It could be concluded that se-
quentially applying diverse intensities rather than
applying a single intensity could result in different
changes in pain, depending on the order of the in-
tensity.

Interestingly, there was a significant relationship
between hamstring flexibility measured by the
PSLR test and pain measured after MVC. Howev-
er, there was no significant relationship between
hamstring flexibility measured by the AKE test and
pain measured after MVC. This difference requires
an understanding of the muscles involved during
the PSLR and AKE test. The flexibility measured
during PSLR includes the tightness of not only the
hamstrings but also of other hip extensors (30). In
contrast, because the hip and knee joint are main-
tained at 90° during AKE, pelvis fixation is possible.
In this manner, hamstring activation could be se-
lectively induced. In the study by Worrell et al., high-
er hamstring electromyography (EMQ) activity was
observed during knee flexion than during hip exten-
sion (31). Additionally, when the hip flexion angle
increased from O to 90 degrees, the muscle ac-
tivity of the gluteus maximus gradually decreased
while that of the hamstrings increased (31). Over-
all, while hamstrings function at both hip and knee
joint as biarticular muscles, muscle activation is
high during knee flexion. Knee flexion might be pre-
ferred over hip extension in order to activate the
hamstrings selectively. In this study, the subjects
performed hip extension with full extension of the
knee during voluntary isometric contractions, and
the hamstrings worked as hip extensors.

Flexibility measured by PSLR showed a correlation
with the pain that occurred after MVC, but there
was no significant correlation with the flexibility
measured by AKE. It means the two roles of the
hamstrings are not equal. Additionally, a robust
correlation of pain between right and left extrem-
ities was observed in this study. It is widely known
that even if the same number of external stimuli
that cause pain are given, there may be differenc-
es among individuals in perceiving and expressing
it. Pain responses have considerable inter-individ-
ual variability, and pain perception is determined



by the interaction of factors such as demographic
and psychosocial variables (10,32,33). The results
of this study show that, unlike the “inter-individ-
ual” differences, “intra-individual” pain perception
indicates that both the left and right extremities
perceive similar levels of pain for the same number
of external stimuli. In intra-individual research, the
subjective ratings of pain were closely related to
the magnitude of brain activation in the somato-
sensory cortex, anterior cingulate cortex, prefrontal
cortex, and insular cortex (34,35). It signifies that
individual genetic factors significantly affect pain.
Therefore, while the absolute quantity of the exter-
nal element that causes pain is also essential, the
individual characteristics are critical (33). In clinical
trials, it would be more meaningful to use intra-in-
dividual pain measurements, such as comparing
pain levels before and after treatment, than the
measurements of pain for comparisons between
individuals.

This study did not measure muscle EMG activity.
Previous studies have shown that the EMG activ-
ity of the agonist’s muscle decreased due to the
decrease in the motoneuron discharge rate in the
case of muscle pain during dynamic contractions,
while the EMG activity of the antagonist’s mus-
cle increased (35-37). A significant increase in the
EMG activity of the agonist’s muscle is thought to
be a protective mechanism that limits the move-
ment of a painful muscle (37). Additional study on
the changes in the EMG activity by order of inten-
sity is needed for an increased understanding of
pain. Because this study was conducted on healthy
adults, it is difficult to apply the findings to children
or the elderly. Further research on diverse popula-
tions is required.

Pain is often experienced in the targeted muscle
and the surrounding area after high-intensity ex-
ercise. It was interpreted as a warning signal and
as a part of the protective mechanism (37). How-
ever, in this study, it was found that the level of
pain could be perceived differently depending on
the order of sequential application even when the
intensities are identical during a program that
combines different intensities. Pain that occurred
at high-intensity could decrease in stages along
with the decrease in the intensity, but pain may not
significantly increase when the intensity is grad-

Lim W.

ually increased from low-intensity. In clinical set-
tings, caution must be taken when adopting the
general hypothesis that there would be a positive
correlation between the intensity of exercise and
quantitative level of pain because the pain level
perceived by an individual may be reported to be
lower or higher than expected. Furthermore, pain
that occurs after submaximal isometric contraction
will be more clinically meaningful in the analysis for
intra-individual comparison than in the analysis for
inter-individual comparison.
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RELIABILITY AND VALIDITY OF THE TURKISH
VERSION OF THE CAREGIVER FUNCTIONAL USE
SURVEY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Poor bimanual performance is usually a major functional impairment for children with
unilateral cerebral palsy (CP). This study was performed to examine the reliability and validity of
the Turkish version of the Caregiver Functional Use Survey (CFUS), which assesses manual function
of children with unilateral CP.

Methods: Fifty children with unilateral CP and their parents were included in the study. The
test-retest reliability was assessed using Intraclass Correlation Coefficient (ICC), and internal
consistency by calculating Cronbach alpha values. Association level between other outcomes
measures (Jebsen Taylor Hand Function Test, JTT, and Manual Ability Classification System, MACS)
and the Turkish version of the CFUS was analyzed to determine the criterion validity. Four one-
factorial confirmatory factor analyses to validate uni-dimensionality of the CFUS were performed.
Confirmatory factor analyses confirmed the one-dimensional structure of the “amount of use” and
“quality of movement” parts of the CFUS for unimanual and bimanual tasks.

Results: The Turkish version of the CFUS showed a high degree of internal consistency (Cronbach
alpha=0.92-0.94). The ICCs ranged between 0.90 and 0.93. There was a negative correlation
between all the subscales of the CFUS and the MACS and the JTT (p<0.05).

Conclusion: The Turkish version of CFUS is a reliable and valid tool for assessing the upper
extremity functions in children with unilateral CP.

Key Words: Cerebral Palsy; Questionnaires; Caregivers.

BAKIMVEREN FONKSIYONEL KULLANIM ANKETININ
TURKCE VERSIYONUNUN GECERLIK VE GUVENIRLIGi

ARASTIRMA MAKALESI

0z

Amag: Zayif bilateral performans unilateral etkilenimi olan serebral palsili (SP) cocuklarda
énemli bir fonksiyonel limitasyondur. Bu calisma, unilateral SP tanili cocuklarin el fonksiyonlarini
degerlendiren Caregiver Functional Use Survey (CFUS) Tiirkce versiyonunun gecerlik ve giivenirligini
degerlendirmek amaciyla yapildi.

Yontem: Unilateral SP'li 50 cocuk ve ebeveynleri calismaya dahil edildi. Test-tekrar test
givenirligi, sinif ici korelasyon katsayisi (ICC) ile; ic tutarlilik ise, Cronbach alfa degeri hesaplanarak
degerlendirildi. Dis yapi gecerligini belirlemek icin Jebsen Taylor El Fonksiyon Testi (JTT) ve Manuel
Yetenek Siniflandirma Sistemi (MACS) ile CFUS'un Tiirkce versiyonu arasindaki iliski incelendi.
Faktor analizi ile CFUS un tek boyutlu oldugu dogrulandi. Faktér analizleri, unimanuel ve bimanuel
gorevler icin CFUS’un “kullanim miktan” ve “hareket kalitesi” bélimlerinin tek boyutlu yapisini
incelemek icin kullanildi.

Sonuclar: CFUS'un Tiirkce versiyonu yiiksek derecede i tutarllik gosterdi (Cronbach 0=0,92-0,94).
ICC degerlerinin 0,90 ile 0,93 arasinda degistigi bulundu. Tim CFUS ve MACS ve JTT alt 6lcekleri
arasinda negatif korelasyon vardi (p<0,05).

Tartisma: Unilateral SP'li cocuklarda st ekstremite fonksiyonlarinin degerlendiriimesinde CFUS'un
Tiirkge versiyonunun gegerli ve giivenilir bir ara¢ oldugu sonucuna varildi.

Anahtar Kelimeler: Serebral Palsi; Anket; Bakimveren.

81



Reliability and Validity of the Turkish Version of the Caregiver Functional Use Survey

INTRODUCTION

Cerebral palsy (CP) is a complex condition that in-
volves motor impairments, activity limitations, and
participation restrictions that are caused by a le-
sion in the immature brain (1). The most common
form of CP is unilateral CP and accounts for one in
1300 live births (2). Children with unilateral CP are
characterized by motor impairments mainly later-
alized to one side of the body, with more signifi-
cant upper limb than lower limb involvement (3).
These children are confronted with various motor
and sensory impairments (4). Motor impairments
include muscle weakness, spasticity, dystonia, and
reduced muscle length. Stereognosis and two-point
discrimination, proprioception disorder are among
the sensory impairments (8).

Children with unilateral CP have impaired biman-
ual coordination beyond their involved upper limb
impairments. These impairments may result in the
functional limitation that affects their indepen-
dence adversely (7). Although these motor impair-
ments in children with unilateral CP are clinically
recognized, their occurrence and distribution have
not been systematically investigated by standard-
ized assessments (5). Whereas, according to the In-
ternational Classification of Functioning, Disability
and Health (ICF), the upper limbs could be assessed
at the level of body function, activity and partici-
pation (9). For this reason, adequate evaluation of
upper extremity function in these children is not
only essential to draw out the outline of treatment
but also critical in terms of measuring efficacy and
allowing follow-up over time (8).

In the literature, several measurement tools have
been designed to assess arm activities in children
with unilateral CP. Each tool involves different clini-
cal aspects. Some of these tools provide unimanual
(9,10) evaluation, while some allow for bimanual
evaluation (11). Poor bimanual performance is usu-
ally a major functional impairment for children with
unilateral CP. For this reason, the bimanual ability
should be evaluated carefully during the evaluation
of the upper limbs.

According to the ICF, the “capacity” and “perfor-
mance” of qualifications should be evaluated. Ca-
pacity refers to the child’s ability to execute a task
on the highest possible level of functioning that the
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child may reach in the environment. The compo-
nents of the capacity are the quality of movement
(e.g., active range of motion, fluency, accuracy),
dexterity and movement speed. Performance is
spontaneous use of affected hand during the child’s
activities or play. To obtain a complete representa-
tion of the child’s abilities, these different qualifiers
of arm function have to be considered (8).

The Caregiver Functional Use Survey (CFUS), de-
signed by Charles et al., allows evaluating both bi-
manual and unimanual tasks (7). Therefore, CFUS
is an alternative test to assess upper limb func-
tions in children with unilateral CP. In addition, the
CFUS assesses caregivers’ perceptions of “how
much” and “how well” their children used the in-
volved upper extremity. Thus provide information
on the quality of movement and amount of use
of the upper extremity. In this way, evaluates the
“capacity” and “performance” specified in the ICF.
The questionnaire evaluates children across a wide
age span; it includes developmentally appropriate
activities, even for children at the younger end of
the age range. Young children do not have difficul-
ty completing stipulated bimanual tasks. Although
the CFUS has such important properties, its validi-
ty and reliability have not been established. There-
fore, this study was planned to test the validity and
reliability of the Turkish version of the CFUS.

METHODS

Before the study, permission was received from
Andrew Gordon, who developed the CFUS (7). First-
ly, the translation and the cultural adaptation of
the CFUS were completed, considering the stages
indicated by Beaton (12). The scale was translat-
ed into Turkish; independent translators who did
not exchange information with each other carried
out two translations. Secondly, the synthesis of
the first version in Turkish was performed by two
physiotherapists, with an average of 13 years of
experience in pediatric rehabilitation. Two people
who are native English speakers and speak Turkish
very well translated this Turkish scale back to En-
glish and the English scale was compared with the
original scale. Finally, the semantically acceptable
version for Turkish was created.



Participants

This study was conducted at Gazi University Facul-
ty of Health Sciences Department of Physiotherapy
and Rehabilitation. Children with CP were screened
and invited to participate if they (1) were diag-
nosed as unilateral CP, (2) are aged between 5 and
15 years, (3) ability to follow verbal directions, and
(4) were accepted as inclusion criteria. Patients
with major ataxia or dystonia and within the last
six months history of surgical or Botox injection for
upper extremity were excluded. All parents provided
written informed consent for participation. Ethical
approval to perform this study was obtained from
Gazi University Ethical Committee. The sample size
was calculated with 90% power and a 5% type |
error level with 50 children. All of these children
were receiving therapy including upper extremity
training.

Caregiver Functional Use Survey: The CFUS was
designed to assess caregivers’ perceptions of “how
well” and “how much” their child used the involved
upper extremity. Its first version, 14 bimanual items,
was developed as a 6-point Likert scale in terms of
frequency and quality of hand use (5). In the last
version modified by Gordon et al., 10 bimanual and
10 unimanual items were rated on a six-point (0-5)
(7). The Likert scale was used for the frequency and
quality of hand use. “O points” means the affected
arm was not used at all for that activity. “5 point”
means the ability to use the affected arm for that
activity was equal to the ability to use the unaf-
fected arm (7). The average score of the separately
“amount of use” and “quality of movement” parts
for unimanual and bimanual tasks is calculated.
The CFUS was used in children between the ages
of three years and six months and 15 years and six
months (7).

Jebsen Taylor Hand Function Test (JTT): The JTT is a
standardized test to assess a person’s overall hand
function (13). Seven subsets of the test simulate
hand function in activities of daily living, which
includes writing, simulated page-turning, stacking
checkers, simulated feeding and picking up small
everyday objects, large light objects, large, heavy
objects. In this study, the JTT was modified by the
removal of the writing task. Each task completion
time was limited to three minutes. The maximum
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test completion time was 1080 seconds for a sin-
gle upper extremity (14).

Manual Ability Classification System (MACS): The
MACS is developed tool to assess children’s ability
to handle objects in daily activities (15). It was de-
signed for children with CP aged four to 18 years in
levels ranging from | to V. The children at the level
| can handle objects easily, and at level V, the chil-
dren do not handle objects (15). The Turkish version
of the MACS is reliable, valid and appropriate for
the assessment of manual ability within the Turkish
population (16).

A cross-sectional survey study design was used to
assess the reliability and validity of the Turkish ver-
sion of the scale. The demographic characteristics
included age, gender and hemiplegic side of chil-
dren. The MACS levels of all children included in the
study were recorded, and upper extremity functions
were evaluated with the JTT. The parents of chil-
dren filled the CFUS scale.

For test-retest, the sample size was calculated us-
ing G*Power 3 (G*Power, Version 3.0.10, Franz Faul,
Universitdt Kiel, Germany). Thirty children with CP
included for the test-retest reliability analysis (17).
The CFUS was repeated with these children after
one week (Figure 1).

Statistical Analysis

All statistical analyses were performed using SPSS
(IBM SPSS Statistics 22.0, IBM, Ehningen, Germa-
ny). The psychometric properties of CFUS were
evaluated through tests for validity and reliabili-
ty. Four one-factorial confirmatory factor analy-
sis (CFA) for categorical data was applied to test
whether each set of items (for both unimanual and
bimanual tasks in terms of “amount of use” and
“quality of movement”) measured a single uni-di-
mensional construct, MPlus (Muthén & Muthén, Los
Angeles, CA, USA) (18). Items with factor loadings
above 0.40 were retained. The ratio of the Chi-
square test of model fit to the degrees of freedom
(x/df) [values of five or less]. The Tucker Lewis In-
dex (TLI: >0.90 acceptable and >0.95 excellent), the
Comparative Fit Index (CFl: >0.90 acceptable and
>0.95 excellent), standardized root mean square
residual (SRMR: <0.08 acceptable and <0.05 excel-
lent) and the Root Mean Square Error of Approxi-
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mation (RMSEA: <0.08 acceptable and <0.05 excel-
lent) were used as goodness-of-fit statistics (19).
After confirmation of construct validity, reliability
was tested in terms of both internal consistency
and test-retest reliability. While internal consis-
tency was evaluated using Cronbach’s alpha co-
efficient (20), test-retest reliability was examined
via intraclass correlation coefficient (ICC) with its
confidence interval (21). For the evaluation of crite-
rion validity, the Spearman’s correlation coefficient
was calculated between the CFUS scores and the
JTT, and the MACS. Level of relationship was clas-
sified with Spearman’s correlation coefficient as
follows: “<0.30=small/negligible,” “0.30-0.50=low,”
“0.50-0.69=moderate,” “0.70-0.90=high,” and
“>0.90=very high” (22). Descriptive level of signif-
icance was set at p<0.05.

RESULTS

A total of 50 children (26 boys, 24 girls) with CP
were evaluated in this study. The mean age of the
children was 10.61+3.00 years (Table 1).

Structural Validity

In the present study, we performed four CFAs for the
“amount of use (AOU)” and “quality of movement
(QOM)” parts of CFUS for unimanual and bimanual
tasks. In our study, the 10 items were subjected to
one-factor CFA to confirm the structure of CFUS.
According to factor loadings and goodness-of-fit
statistics, one-factor structure was confirmed for
unimanual and bimanual tasks in terms of “amount
of use” and “quality of movement”. Three of the
four goodness of fit statistics examined demon-
strated good model fit for bimanual and uniman-
ual subscales. The CFI values were 0.933, 0.946,
0.958, and 0.976 for the Bimanual AOU and QOM

Table 1: Demographic Characteristics of the Participants.

Subscales and the Unimanual AOU and QOM Sub-
scales, respectively. Similarly, the TLI values were
0.973, 0.979, 0.986, and 0.990 the Bimanual AOU
and QOM Subscales and the Unimanual AOU and
QOM Subscales, respectively. All SRMR values were
<0.08, and these were acceptable values. In con-
trast, the RMSEA was larger than the desired in
all subscales. Recent studies have shown that this
marker may be sensitive to the distribution of the
underlying data set (23). Items, factor loadings and
goodness-of-fit measures are given in Table 2.

Criterion Validity

In order to analyze criterion validity, correlation
analysis was conducted between the CFUS and the
JTT. The score of the Bimanual AOU and QOM sub-
scales had a negative correlation with JTT (r=-0.606,
p<0.001 and r=-0.652, p<0.001 respectively). While
the Unimanual AOU Subscale score showed a neg-
ative correlation with the JTT (r=-0.576, p<0.001),
the Unimanual QOM Subscale score had a negative
correlation with JTT (r=-0.613, p<0.001). There was
a negative and strong correlation between MACS
and all subscales of CFUS (Table 3). When all these
values are analyzed, it was seen that the CFUS has
sufficient criterion validity (Table 3).

Internal Consistency

As a result of the internal consistency analy-
sis, Cronbach’s alpha coefficient was found to be
a=0.928 for the Bimanual AOU Scale and a=0.936
for the QOM Scale. In addition, Cronbach’s alpha
coefficients were a=0.945 and «=0.947 for the
unimanual AOU Scale and Unimanual QOM Scale,
respectively. These values indicated that the scale
has a high level of internal consistency.

Characteristics CP (n=50)
Age (years), Mean+SD 10.61+3.00
Gender (Female/Male) (n) 24/26
Side of Hemiplegia (Right/Left) (n) 28/22
Manual Ability Classification System, n (%)

Level | 20 (40)
Level Il 10 (20)
Level lll 5(10)
Level IV 3(6)
Level V 12 (24)
Usual Therapy Included Upper Limb Training, n (%) 50 (100)
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Table 2: Results of the Confirmatory Factor Analysis.

Yildiz A., Yildiz R., Erol E., Apaydin U., Gékmen D., Elbasan B.

Items Bimanual Bimanual Unimanual Unimanual
AOU Scale QOM Scale AOU Scale QOM Scale
Item 1 0.758 0.764 0.848 0.899
Item 2 0.874 0.910 0.852 0.877
Item 3 0.852 0.879 0.801 0.830
Item 4 0.821 0.818 0.851 0.856
Item 5 0.865 0.853 0.916 0.900
Item 6 0.794 0.813 0.883 0.915
Item 7 0.842 0.885 0.832 0.868
Item 8 0.850 0.891 0.885 0.896
Item 9 0.668 0.677 0.810 0.790
Item 10 0.681 0.616 0.880 0.877
Goodness of Fit Bimanual Bimanual Unimanual Unimanual
Measures AOU Scale QOM Scale AOU Scale QOM Scale
x?/df 3.5 3.56 3 2.73
CFI 0.933 0.946 0.958 0.976
TLI 0.973 0.979 0.986 0.990
RMSEA 0.193 0.195 0.172 0.161
SRMR 0.070 0.064 0.062 0.057

x?: Chi-square test of model fit, df: degrees of freedom. CFl: Comparative Fit Index, TLI: The Tucker Lewis Index, SRMR: Standardized Root Mean Square

Residual, RMSEA: Root Mean Square Error of Approximation. AOU: Amount of Use, QOM: Quality of Movement.

Reliability

The test-retest ICC scores of the CFUS were
found as ICC=0.939 for the Bimanual AOU Scale,
ICC=0.966 for the Bimanual QOM subscale,
ICC=0.901 for the Unimanual AOU Scale and
ICC=0.969 for the Unimanual QOM subscale. When
all the ICC values were analyzed, the questionnaire
was found to have high test-retest reliability. The
results of the reliability analysis are summarized in
Table 4.

DISCUSSION

We found that the Turkish version of the CFUS is
reliable and valid in children with unilateral CP. The
study was of critical importance to define the psy-
chometric properties of the CFUS.

The CFUS was developed as an outcome measure

in a study to investigate the effectiveness of con-
straint-induced movement therapy (CIMT). This
version involved 14 bimanual items. “How Well” and
“How Much” scales were parent-rated on 6-point
(0-5) ordinal scales with 0.5 unit increments (5).
Another study, using a similar version of the CFUS
examined the relationship between the efficacy
of the CIMT and age on involved upper-extremity
function (24). Gordon et al. reported a modified
version of CFUS containing 10 unimanual and 10
bimanual items (7). In the literature, there is no ev-
idence for development or psychometric properties
of the CFUS. Therefore, this study was of critical
importance to define the psychometric properties
of the CFUS.

In clinical environments, there are clinical mea-
sures such as Quality of Upper Extremity Skills Test

Table 3: Correlation between the Caregiver Functional Use Survey and the Jebsen Taylor Hand Function Test, and the

Manual Ability Classification System.

Subscales of CFUS JTT MACS
Bimanual AOU Scale -0.606* -0.798*
Bimanual QOM Scale -0.652* -0.825*
Unimanual AOU Scale -0.576* -0.784*
Unimanual QOM Scale -0.613* -0.804*

*p<0.001. CFUS: Caregiver Functional Use Survey, JTT: Jebsen Taylor Hand Function Test, MACS: Manual Ability Classification System, AOU: Amount of Use,

QOM: Quality of Movement.
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Table 4: Internal Consistency (Cronbach’s alpha) and Test-retest Reliability Intraclass Correlation Coefficients (ICC) For the

CFUS.

Subscales of CFUS Cronbach’s Alpha Coefficient ICC (95% Confidence Interval)
Bimanual AOU Scale 0.928 0.939 (0.862-0.973)
Bimanual QOM Scale 0.936 0.966 (0.923-0.985)
Unimanual AOU Scale 0.945 0.901 (0.777-0.956)
Unimanual QOM Scale 0.947 0.969 (0.929-0.986)

ICC: Intraclass Correlation Coefficient. CFUS: Caregiver Functional Use Survey, AOU: Amount of Use, QOM: Quality of Movement.

(25) and Melbourne Assessment (26) that evalu-
ate the capacity of the upper limb or the ability to
use the upper limbs of children. However, children
with CP are less likely to spontaneously use their
affected upper limbs during daily living activity or
self-care tasks (27). Therefore, it is more appropri-
ate to evaluate the use of upper limbs of children
with CP during daily living activities rather than
clinical-based assessment or therapy sessions. The
importance of evaluating the performance of the
upper limb in their environment is reflected by spe-
cific self- or parent report measures such as Chil-
dren’s Hand-use Experience Questionnaire (CHEQ)
(28) and the Pediatric Motor Activity Log (PMAL)
(29). The CHEQ consists of bimanual activities and

evaluates children’s perceived experiences during
bimanual performances. The CHEQ measures hand
usage during the activity. It also evaluates the ex-
perience of performance (efficiency of grasp), and
the need for extra time to perform activities. The
questionnaire also assesses the sense of feeling
of bothered (28). The PMAL and the CFUS eval-
uate unilateral and bilateral tasks for capturing
fine to gross motor functions in children with CP.
Both assessments include subscales documenting
the amount of hand use and quality of hand use.
The CFUS would contribute to clinical and research
studies as it provides the opportunity to evaluate
the wider age range.

As a result of the analyzes, the CFUS has shown

Assessed for eligibility
(n=55)

Not meeting inclusion criteria (n=3)

Declined to participate (n=2)

Allocation

(n=50)

Validity

Internal Construct External Construct
Validity Validity (Spearman’s
{Confirmatory Factor Carrelation
Analysis) Coefficient
(=507 (n=50)

Figure 1: Flow Chart of Participants.
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that there is a uni-dimensional structure and ac-
ceptable item fit statistics supporting its use as
a measure of upper extremity function. Also, the
analyses indicated that the CFUS showed accept-
able criterion- validity in children with unilateral
CP. The ICC demonstrated the high test-retest reli-
ability in this study. Therefore, the Turkish version
of CFUS may be considered as a valid and reliable
tool.

A few limitations warrant consideration. Children
between the ages of five and 15 years were in-
cluded in the study. Since the JTT is not suitable
for children <five years of age, these children were
not included in the study. Another limitation of this
study was the difficulty to find the equal number of
participants in each level of MACS. Further study
may include more children on the broader age
range.

In conclusion, the results of this study showed that
the Turkish version of the CFUS is a reliable and
valid scale for the assessment of manual ability in
children with unilateral CP through parental report-
ing. Also, the CFUS represents a uni-dimensional
set of items with a good range of content appropri-
ate for application to the population of unilateral
children CP.
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ADOLESAN TENiS OYUNCULARINDA OMUZ ROTATOR
KAS KUVVETI ILE UST EKSTREMITE PERFORMANS
TESTLERi ARASINDAKI iLiSKi

ARASTIRMA MAKALESI

0z

Amag: Tenis oyuncularinda omuz performansi ile iliskili bircok faktor bulunmaktadir. Bu calismanin
amaci, adolesan tenis oyuncularinin iist ekstremite performans parametreleri ile omuz rotator kas
kuvveti arasindaki iliskiyi incelemekti.

Yontem: Calismaya 10 ile 18 yas arasi 31 adolesan tenis oyuncusu dahil edildi. Ust ekstremite
performansini belirlemede saglk topu firlatma, kapali kinetik zincir (ist ekstremite stabilite testi
ve kavrama kuvveti testi kullanildi. Omuz rotator izokinetik kas kuvveti ISOMED 2000 (D&R GmbH,
Almanya) sistemi ile degerlendirildi. istatistiksel analizde dogrusal regresyon analizi kullanildi.
Sonuclar: Saglik topu firlatma mesafesi ile 60°/s acisal hizda internal rotator (IR) tepe tork (TT)
(r=0,535, p=0,002) ve eksternal rotator (ER) TT (r=0,421, p=0,018) degerleri arasinda pozitif yénde
orta diizeyde iliski bulundu. Kavrama kuvveti ile 60°/s iR-TT (r=0,647, p=0,001) ve ER-TT (r=0,645,
p=0,001) degerleri arasinda giiclii diizeyde iliski bulundu. Kapali kinetik zincir ist ekstremite
stabilite test sonuclari ile 60°/s ER TT arasinda iliski saptandi (r=0,391, p=0,029).

Tartisma: Calismanin sonucunda; adolesan tenis oyuncularinda omuz rotator kas kuvveti artikca
omuz performansinin arttigl gorildi. Tenis oyuncularinda performansi etkileyen faktorlerin
adolesan donemde saptanmasi, performansi arttirmak ve koruyucu yoénde onlemler almak icin
oldukca énemlidir.

Anahtar Kelimeler: Adolesan; Kas Kuvveti; Omuz; Tenis.

RELATIONSHIP BETWEEN SHOULDER ROTATOR
MUSCLE STRENGTH AND UPPER EXTREMITY
PERFORMANCE TESTS IN ADOLESCENT TENNIS
PLAYERS

ORIGINAL ARTICLE

ABSTRACT

Purpose: There are many factors affect shoulder performance in tennis players. The aim of this
study was to investigate the relationship between upper extremity performance parameters and
shoulder rotator muscle strength in adolescent tennis players.

Methods: Thirty-one adolescent tennis players, who were aged between 10 to 18 years, were
included in the study. Medical ball throw, closed kinetic chain upper extremity stability test and
handgrip strength test were used to determine upper extremity performance. Shoulder rotator
muscle strength was evaluated using ISOMED 2000 (D&R GmbH, Germany) isokinetic system.
Linear regression analysis was used for statistical analysis.

Results: There was a moderate positive correlation between medicine ball throw distance and
60°/s internal rotator (IR) peak torque (PT) (r=0.535, p=0.002) and external rotator (ER) PT
(r=0.421, p=0.018). A strong correlation was found between the handgrip strength and 60°/s IR-PT
(r=0.647,p=0.001) and ER-PT (r=0.645, p=0.001). The closed kinetic chain upper extremity stability
test results were related with 60°/s ER-PT (r=0.391, p=0.029).

Conclusion: Upper extremity performance increased as the shoulder muscle strength increased
in adolescent tennis players. Determining the factors affecting performance in tennis players in
adolescent period is very important to increase performance and to prevent future injuries.

Key Words: Adolescent; Muscle Strength; Shoulder; Tennis.
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Adolesan Tenis Oyuncularinda Omuz Rotator Kas Kuvveti ile Ust Ekstremite Performans Testleri Arasindaki iliski

GiRiS

Tenis, optimal Gst ekstremite kuvveti, motor be-
ceriler, hiz ve ceviklik gerektiren firlatma sporlari
arasinda yer alan, teknik ve taktige dayali bir spor
turtdar (7). Kas iskelet sistemi gelisiminin devam
ettigi adolesan donemde sik tekrarli hareketler
omuz cevresi yumusak dokularda olumsuz yénde
adaptasyonlarin gelismesine neden olabilmektedir.
Asemptomatik adolesan tenis oyuncularinin domi-
nant ve dominant olmayan tarafta internal rotator
(IR) ve eksternal rotator (ER) kas kuvvet oranlarin-
da farkhliklar oldugu; bu oyuncularin farkh yaslarda
omuz cevresinde spora 6zel adaptasyonlar gelis-
tirdigi belirtilmektedir (1,2). Yas ve spor yapma yili
arttikca dominant omuzda iR kas kuvveti artarken,
antagonisti olan ER kuvveti sabit kalmakta veya
azalmaktadir (2,3). Bu durum ist ekstremitede
fonksiyonel bir kuvvet dengesizligi yaratmakta ve
omuz eklemini yaralanmalara acik hale getirmek-
tedir (4).

Teniscilerde etkili atis tekniklerinin omuz iR ve ER
kuvvet oranlari ile iliskili oldugu belirtilmektedir (3).
Agonist ve antagonist kaslarin dengeli bir sekilde
calismasini saglamak yaralanmalarin 6nlenmesi
acisindan énemlidir. Omuz IR ve ER kas kuvvetleri
arasindaki kuvvet farkliliklari, firlatma sporcularin-
da omuz yaralanmalari icin en buyik risk faktéri
olarak kabul edilmektedir (5). Bu nedenle omuz kas
kuvvetinin degerlendirilmesi yaralanmalarin énlen-
mesinde ve sportif performansin arttiriimasinda
onemli bir rol oynar.

Teniste performansin artirilmasi ve yaralanmalarin
azaltilmasi kas kuvveti, giic, esneklik, denge ve en-
durans gibi temel parametrelerle iliskilidir (5). Ust
ekstremitede bu parametreleri incelemek icin sik-
likla saglk topu firlatma (STF), kapali kinetik zincir
iist ekstremite stabilite testi (UEST) ve kavrama
kuvveti kullanilir (6,7). STF, (ist ekstremitenin pat-
layici giicti hakkinda bilgi veren, acik kinetik zincirin
degerlendirilmesini saglayan ve sahada uygulan-
masi kolay bir testtir (8). Ulbricht ve ark. STF testi-
nin, Ust ekstremite performansini belirleyen 6nemli
o6lctim yontemlerinden biri oldugunu bildirmislerdir
(9). UEST ise kapali kinetik zincire ézel kuvvet ve
enduransin degerlendirildigi bir testtir (10). Tenis
oyuncularinda omuz stabilizasyonunun saglanmasi,
isabetli atis ile iliskili oldugundan UEST siklikla kul-
lanilmaktadir (11). Kavrama kuvveti el ve 6nkolun
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izometrik giiciini test ederek ist ekstremite kuv-
veti hakkinda ¢ikarimlar yapilmasini saglamaktadir
(12). Tenis oyuncularinda kavrama kuvveti servis
atma, forehand ve backhand vuruslari icin oldukca
onemli bir parametredir; bu sebeple kavrama kuv-
vetinin degerlendirmesi performans acisindan be-
lirleyici olarak gorulmektedir (13,14).

Literatiirde adolesan tenis oyuncularinda antropo-
metrik oOzellikler, esneklik, eklem hareket acikhg,
uist ekstremite gtict, hiz ve ceviklik parametrelerinin
oyuncularin performans diizeylerine etkisi bircok
arastirmaci tarafindan farkli yontemlerle incelen-
mistir (8,9,15-17). STF, servis hizi ve kas kuvvetinin
adolesan sporcularda performansi etkileyen énemli
parametreler oldugu vurgulanmasina ragmen ado-
lesan teniscilerin tist ekstremite rotator kas kuvveti
ile performans testleri arasindaki iliskiyi incele-
yen calismaya rastlanmamaktadir. Bu calismanin
amaci, adolesan tenis oyuncularinda iR ve ER kas
kuvveti ile performans testleri arasindaki iliskinin
incelenmesiydi. Calismanin hipotezi, IR ve ER kas
kuvveti yiiksek olan oyuncularin performans test
sonuclarinin daha iyi olacagi yoniindedir.

YONTEM
Bireyler

Calismaya Ankara'da cesitli tenis kuliiplerinde oy-
nayan 9-18 yas araligindaki 31 sporcu dahil edildi.
Calismaya dahil edilen bireyler Subat 2019-Agus-
tos 2019 tarihleri arasinda Hacettepe Universitesi
Fizik Tedavi ve Rehabilitasyon Fakiiltesinde deger-
lendirildi. Calismaya dahil edilme kriterleri, en az ii¢
senedir tenis oynuyor olmak, haftada en az ii¢ saat
antrenman yapiyor olmak ve sezon dncesi donemde
olmak seklinde iken, dahil edilmeme kriterleri tist
ekstremite eklemlerinden herhangi birinde yaralan-
ma Oykist olmasi, lst ekstremitede herhangi bir
cerrahi oykisl olmasi ve en az l¢ ay sliren omuz
agrisinin olmasi seklinde belirlendi. Calismanin ya-
pilabilmesi icin Hacettepe Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu'ndan ge-
rekli izin ve onay alindi (08/01/2019, GO 19/08).
Calismaya dahil edilen adolesan tenis oyunculari ve
aileleri calisma hakkinda bilgilendirilerek, calisma-
ya katilim icin gerekli izinler alindi ve onam formu
imzalatild.



Olgiimler

izokinetik Kuvvet Testi: Bireylerin ER ve iR izokine-
tik kas kuvveti ISOMED 2000 (D&R GmbH, Hemau,
Almanya) izokinetik sistem ile degerlendirildi. De-
gerlendirme icin, bireyler glenohumeral eklem 45°
abduksiyon ve fleksiyonda (skapular pozisyon); dir-
sek 90° fleksiyondayken dik bir sekilde pozisyonlan-
di. Test 6ncesi bes dakika 120°/sn agisal hizda 10
tekrar 1sinma egzersizleri uygulandi. Kuvvet deger-
lendirmesi icin konsantrik-konsantrik modda 60°/sn
ve 180°/sn agisal hizlar kullanildi (18,19). Her bir
acisal hizda iR ve ER hareketleri dominant ve domi-
nant olmayan tarafa bes tekrar olacak sekilde 6l-
ctim yapildi. 60°/s acisal ve 180°/s acisal hizlardaki
testler arasinda bir dakika dinlenme verildi. Ol¢iim
sonunda tepe tork (TT) degeri ve tepe tork/viicut
agirligi (TT/VA) orani kaydedildi.

Saglk Topu Firlatma (STF): Bireylerden bir duvarin
oniinde, ayaklari omuz genisliginde acik iki eliyle
saglik topunu kavrayacak sekilde pozisyon almasi
istendi. Bu testte tic kg agirhgindaki saghk topu kul-
lanildi. Bireylerden saglik topunu bas tsti hizasina
getirerek ileri dogru firlatmasi istendi; dominant
taraf ile test tekrarlandi. Firlatilan mesafe kayde-
dildi (6,20). Test (¢ kez tekrarlandi ve 6lciilen me-
safenin ortalamasi alind..

Kapali Kinetik Zincir Ust Ekstremite Stabilite Tes-
ti (UEST): Bireyler sinav pozisyonunda ve yandan
bakildiginda gévdeleri diz bir cizgi olacak sekilde
hizali iken, ellerinin arasinda 90 cm mesafe olacak
sekilde pozisyonlandi. Sporculardan, 15 saniye ice-
risinde dominant el diger el dorsumuna dokunma-
lar istendi, toplam tekrar sayisi kaydedildi. Testler
arasinda 45 saniye dinlenme verilerek (¢ kez tek-
rarlandi ve sonuclarin ortalamasi kaydedildi (7,11).

Kavrama Kuvveti: Bireylerin kavrama kuvveti Jamar
(Model J00105, Sammons Preston, Bolingbrook,
lllinois, ABD) el dinamometresi ile degerlendirildi.
Olciim icin bireyler ayaktayken dominant el ile di-
namometreyi dirsek ekstansiyonda sikica tutmasi
ve mumkiin oldugunca kuvvetli bir sekilde sikmasi
istendi. Test Uc kez tekrarlandi ve lic testin ortala-
masi ortalamasi kaydedildi (12).

istatistiksel Analiz

Cahsmamiza dahil edilecek birey sayisi hesapla-
nirken yapilan 6rneklem biyikligu hesabina uygun
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olarak a=0,05 Tip | hata, $3=0,05 Tip Il hata oranlari
ile korelasyon katsayisi orta diizeyde iliski (r=0,4)
olarak kabul edildiginde en az 28 bireyin dahil edil-
mesi 6n gorildu. Gic¢ analizi G*Power (G*Power,
Franz Faul, Kiel, Almanya) programi ile yapildi.

Verilerin analizinde IBM SPSS 21.0 (SPSS Incorpo-
rated Company, Illinois, ABD) paket programi kul-
lanildi. Degiskenlerin normal dagilima sahip olup
olmadigi “Shapiro-Wilk Testi” ile incelendi. Domi-
nant omuz ve dominant olmayan omuz karsilas-
tirmalari Eslestirilmis iki Ornek T Testi ile, normal
dagilim gostermeyen bagimsiz gruplardaki veriler
Mann-Whitney U testi ile analiz edildi. Ust ekstre-
mite rotator kas kuvveti ile performans testleri ara-
sindaki iliskiyi incelemek icin dogrusal regresyon
analizi kullanildi. Faktoérlerin test sonuclari tzerine
etki orani r2 ve Beta degerleri ile hesaplandi. Kore-
lasyon katsayisi <0,2 ise cok zayif; 0,2-0,4 arasinda
ise zayif; 0,4-0,6 arasinda ise orta; 0,6-0,8 arasinda
ise yiksek; >0,8 ise cok yiiksek diizeyde iliski oldu-
gu kabul edildi (21). Yanilma olasiligi p<0,05 olarak
kabul edildi.

SONUCLAR

Calismaya dahil edilen adolesan tenis oyunculari-
nin yas ortalamasi 10,71+1,26 yil, boy ortalama-
st 148,94+0,97 cm, ortalama vicut kitle indeksi
18,09+0,37 kg/m2 ve ortalama spor yasi 5,23+0,76
yil idi.

Bireylerin 60°/sn acisal hizdaki dominant taraf ER
izokinetik kuvvet degerleri dominant olmayan ta-
raftan daha yiiksek iken (p<0,05), diger izokinetik
kuvvet degerleri her iki tarafta birbirine benzerdi
(p>0,05) (Tablo 1). STF mesafesi ve kavrama kuv-
veti dominant tarafta daha fazla idi (p<0,05) (Tablo
1).

Dominant taraf STF mesafesi ile 60°/sn acisal
hizdaki TT/VA degeri arasinda iliski bulunmazken
(p>0,05); IR-TT (r=0,535, p=0,002) ve ER-TT kuvve-
tinin (r=0,421, p=0,001) pozitif yonde orta siddette
iliskili oldugu bulundu. Bu acisal hizda IR (B=0,535)
ve ER (B=0,421) TT kuvvetlerindeki 1 Nm/kg'lik ar-
tisin, STF mesafesini 0,4-0,5 cm arasinda artirdigl
belirlendi. 180°/sn acisal hizdaki kuvvet degerle-
ri ile dominant taraf STF mesafesi arasinda iliski
yoktu (p>0,05) (Tablo 2).

Cift el STF mesafesi ile 60°/sn acisal hizda IR-TT
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Tablo 1: izokinetik Kas Kuvvet Testi ve Performans Degerlendirmesi Sonuclar.

Dominant Dominant olmayan
Degisken ekstremite (n=31) ekstremite(n=31) P
X+SS X+SS
o TT (Nm) 16,61+4,12 16,39+4,41 0,709
60°/s IR TT/VA (Nm/kg) 0,40+0,11 0,39+0,09 0,442
' 60°/s ER TT (Nm) 9,68+3,16 7,81+3,04 0,001*
izokinetik TT/VA (Nm/kg) 0,20+0,07 0,15+0,06 0,002*
Kuvvet 180%% IR TT (Nm) 14,26:4,85 1414,76 0,723
TT/VA (Nm/kg) 0,32+0,11 0,32+0,08 0,745
TT (Nm) 8,16+2,71 6,23+3,12 0,007*
180°/s ER

TT/VA (Nm/kg) 0,17+0,08 0,12+0,06 0,004*
Saglik Topu Firlatma (cm) 413,45+90,91 348,81+79,51 0,002*

UEST (tekrar) 22,03+4,96 - -
Kavrama Kuvveti (N) 20,22+5,29 18,45+4,32 0,001*

*p<0,05, Eslestirilmis iki Ornek T Testi, iR: internal Rotasyon, ER: Eksternal Rotasyon, TT: Tepe Tork, TT/VA: Tepe Torkun Viicut Agirligina Orani, UEST: Ust

Ekstremite Stabilite Testi.

(r=0,676, p=0,001) ve ER-TT (r=0,629, p=0,001) de-
gerleri arasinda pozitif yonde yiiksek diizeyde iliski
bulundu (Tablo 2). Bu agcisal hizda iR-TT (3=0,676)
ve ER-TT (B=0,629) kuvvetlerindeki 1 Nm/kg’hk
artisin, STF mesafesinde 0,6 cmlik artisa sebep
oldugu belirlendi. Ayni hizdaki ER-TT/VA degerleri
ile STF mesafesi pozitif yonde orta diizeyde iliskili
idi (r=0,480; p=0,006). Bu acisal hizda ER- TT/VA
(B=0,235) degerindeki 1 Nm/kg’lik artisin, STF me-
safesinde 0,2 cm'lik artisa sebep oldugu bulundu.
180°/sn acisal hizda cift el SFT mesafesi ile kuvvet
parametreleri arasinda iliski bulunmadi (p>0,05).

UEST tekrari, 60°/sn acisal hizdaki ER TT kuvveti
ile zayif diizeyde pozitif yonde iliskili idi (r=0,391,
p=0,029). Bu acisal hizda ER-TT kuvvetindeki
(B=0,391) 1 Nm/kg’lik artisin, UEST tekrar sayisini
0,3 kez artirdigi belirlendi. 180°/sn agisal hizda kuv-
vet degerleri ile UEST tekrari arasinda iligki yoktu
(p>0,05) (Tablo 2).

Kavrama kuvveti ile 60°/sn acisal hizda IR-TT
(r=0,647, p=0,001) ve ER-TT (r=0,645, p=0,001)
arasinda pozitif yonde yiksek diizeyde iliski bu-
lundu (Tablo 2). Bu agisal hizda IR-TT (B=0,648) ve
ER-TT (B=0,679) kuvvetlerindeki 1 Nm/kg'lik artisin,

Tablo 2: izokinetik Kas Kuvvet Parametrelerinin Performans Testleri ile iliskisi.

. Ust Ekstremite Stabilite .
Saglk Topu Firlatma (cm) Testi (Tekrar sayisi) Kavrama Kuvveti (N)
Parametreler Dominant Cift el Dominant Dominant
R r2 p r r2 p r r2 P R r2 p

60°/s IR | TT (Nm) 0,535 | 0,286 | 0,002* | 0,676 | 0,457 | 0,001* | 0,270 | 0,073 0,142 0,647 | 0,418 | 0,001*

I;NA (Nm/ 0,171 | 0,029 | 0,359 | 0,253 | 0,064 | 0,170 | 0,018 | 0,001 0,924 0,025 | 0,001 0,895

60°/s ER | TT (Nm) 0,421 | 0,177 | 0,018* | 0,629 | 0,396 | 0,001* | 0,391 0,153 0,029* 0,645 | 0,416 | 0,001*

Dominant I;NA (Nm/ 0,249 | 0,062 | 0,178 | 0,480 | 0,230 | 0,006* | 0,212 | 0,045 0,252 0,203 | 0,041 0,274
Omuz S

izokinetik ;RSO s TT (Nm) 0,139 | 0,019 | 0,456 | 0,235 | 0,055 | 0,204 | 0,059 | 0,004 0,751 0,227 | 0,052 | 0,227

Kuvveti

I;)NA (Nm/ 0,236 | 0,056 | 0,201 | 0,080 | 0,006 | 0,669 | 0,147 | 0,022 0,430 0,012 | 0,001 0,894

:ESO /s TT (Nm) 0,079 | 0,006 | 0,671 | 0,144 | 0,021 | 0,439 | 0,057 | 0,003 0,726 0,327 | 0,107 | 0,072

I;)NA (Nm/ 0,019 | 0,001 | 0,921 | 0,168 | 0,028 | 0,365 | 0,228 | 0,052 0,217 0,053 | 0,003 | 0,766

*p<0,05, Dogrusal Regresyon Analizi, IR: internal Rotasyon, ER: Eksternal Rotasyon, TT: Tepe Tork, TT/VA: Tepe Torkun Viicut Agirhgina Orani, UEST: Ust

Ekstremite Stabilite Testi.
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kavrama kuvvetinde 0.6 N'luk artisa sebep oldugu
belirlendi. Ayni hizdaki TT/VA degerleri ile kavrama
kuvveti iligkili bulunmadi (p>0,05). 180°/sn agisal
hizdaki kuvvet degerleri ile kavrama kuvveti arasin-
da iliski yoktu (p>0,05) (Tablo 2).

TARTISMA

Bu calismada, adolesan tenis oyuncularinda domi-
nant taraf internal ve eksternal rotator kas kuvveti
artikca saglk topu firlatma mesafesi ve kavrama
kuvvetinin arttigi belirlendi. Kapal kinetik zincirdeki
list ekstremite stabilizasyonu ise sadece eksternal
rotator kas kuvveti ile iliskili bulundu. Ek olarak,
adolesan teniscilerin dominant taraf eksternal ro-
tator kas kuvvetinin dominant olmayan taraf kas
kuvvetinden daha yiiksek oldugu gérildi.

Saglik topu firlatma testi literatiirde farklh proto-
kollerle (oturarak veya ayakta; bas Ustiinden veya
gogis hizasindan saglik topu firlatma gibi) uygu-
lanan giivenirligi yiiksek bir testtir (8,22,23). Bircok
arastirmaci, firlatma sporlarinda STF performansi
ile Ust ekstremite giicli ve kas kuvveti parametreleri
arasinda iliski oldugunu belirtmistir (8,24,25). STF
performansinin ve (st ekstremite kas kuvvetinin
degerlendirilmesinde kullanilan farkli protokoller
calismamizin sonuclarini literatiirle direkt olarak
kiyaslamayi zor hale getirmektedir. Calismamizda
adolesan teniscilerin STF mesafesinin sadece 60°/
sn acisal hizdaki rotator kuvvet ile iliskili oldugu
bulunmustur. Bu hizda yapilan izokinetik deger-
lendirmeler, 180°/sn acisal hiza gére daha yavas
oldugundan, sporcunun kuvvet kapasitesini daha
net gostermektedir (3). Bu sonuclar, adolesan te-
niscilerin omuz rotator kuvveti arttikca firlatma
mesafelerinin de artigini géstermektedir. Borms ve
ark.’nin 29 saglikh firlatma sporcusunun STF per-
formansi ile 60°/sn acisal hizdaki dominant omuz
iR ve ER; dirsek fleksor ve ekstansér izokinetik kas
kuvvetleri arasinda pozitif yénde orta ve yiiksek
diizeyde iliski oldugu sonucuna varmiglardir (8). Bir
baska calismada, Cronin ve ark. 12 kadin netball
sporcusunda STF testine benzer sekilde, oturarak
netball firlatma performansi ile maksimum bench
press kaldirma kuvveti arasinda yiiksek diizeyde
iliski oldugunu bildirmislerdir (24). Bu korelasyon
degerleri bizim calismamiz sonucunda ulastigimiz
degerlerden yiiksektir. Borms ve ark.nin calisma-
larinda STF performansini oturma pozisyonunda
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2 kg agirlik kullanarak degerlendirmis olmalari ve
farkli spor bransindaki bireyleri dahil etmis olmala-
ri; Cronin ve ark.nin ise firlatma performansini 400
gr'lik netball topu ile oturarak degerlendirmeleri ve
kas kuvveti icin bench press testini kullanmalari bu
farklihgin olusmasina sebep olmus olabilir. Ayrica
bu iki calismaya dahil edilen bireylerin yas ortala-
masi bizim calismamiza dahil edilen bireylerin yas
ortalamasindan yiiksektir. Adolesan sporcularda
kas kuvvet gelisiminin halen devam ediyor olmasi
calisma farkliliklari aciklayabilir.

Elit adolesan tenis sporcularinda SFT performansi-
nin sporcularin basar diizeyini belirleyen en énemli
etkenlerden birisi oldugu iki farkh calismada bil-
dirilmistir (9,15). Arastirmacilar sporcularin erken
yastan itibaren degerlendirilmelerinin performans
gelisimlerini takip etmek acisindan 6nemli oldu-
gunu vurgulamistir (9,15). STF acik kinetik zinciri
degerlendirmesi ve patlayici giic hakkinda bilgi ver-
mesi acisindan teniste servis hizi gibi parametreler
hakkinda yorum yapabilmemizi saglamaktadir. Ca-
lismamizda omuz IR kas kuvvetindeki 1 Nmlik arti-
sin STF mesafesinde 0,6 cm'lik bir artis sagladigi
belirlendi. Daha énce yapilan ¢calismalar géz éniine
alindiginda bu sonug, IR kas kuvvetinin artmasi ile
dolayh olarak STF performansi gelistirilerek tenis
sporcularinin servis hizi ve basari diizeylerinde artis
saglanabilecegini diisiindiirmektedir. Ote yandan
IR kas kuvvetinin azalmasi tenis sporcularinin te-
nise 6zgi performanslarinin azalmasina sebep ola-
caktir. Bu acidan adolesan dénemde omuz rotator
kuvvetinin degerlendirilmesi elit dénemde karsila-
silabilecek yaralanmalarin 6nlenmesinde énemlidir.

Kavrama kuvveti adolesan sporcularda ist ekstre-
mite kuvvetini ve genel kuvvet gelisimini yansita-
bilecek sahada siklikla kullanilan bir testtir (12).
Sonuclarimiz, omuz IR ve ER TT unun artmast ile do-
minant taraf kavrama kuvvetinin arttigini gésterdi.
Soglit ve ark. adolesan teniscilerde (yas ortalamasi
11,8 yil) kavrama kuvvetinin performans seviyesine
gore degisebilecegini bulmuslardir (26). Fett ve ark.
ise kavrama kuvveti ve STF mesafesinin servis hizi
ile orta diizeyde iliskili oldugunu bulmuslardir (27).
Bonato ve ark. tenis servis performansini etkileyen
faktorleri inceledikleri calismalarinda kavrama kuv-
vetinin servis hizini etkiledigini ve kavrama kuvveti
ile Gst ekstremite kuvvetinin iliskili oldugunu sapta-
mistir (28). Alizadehkhaiyat ve ark. calismalarinda
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kavrama kuvveti 6lciilirken infraspinatus ve supras-
pinatus kas aktivasyonunu elektromiyografik él¢iim
(EMQ) ile degerlendirmisler ve kavrama kuvveti ile
bu kaslarin aktivasyonu arasinda pozitif yonde iliski
bulmuglardir (29). Calismamizin sonuclari, mevcut
calismalarin sonuclari ile paralellik géstermektedir.
Teniste etkili teknik uygulamalar icin raketin guclu
tutulmasi gerekmektedir (30). Stabiliteyi saglayan
faktérlerden biri de 6n kol kaslarinin kuvvetidir. On
kol kaslarinin dogru paternde kasilabilmesi icin,
proksimal kuvvet aktariminin yeterli olmasi gerek-
mektedir (30). Kavrama kuvveti testinin, maliyeti-
nin olmamasi, hizli sonug vermesi, sahada kolaylik-
la uygulanabilir olmasi ve STF, servis hizi ve omuz
eklemi kas kuvveti ile iliskili olmasi g6z 6niine ali-
nacak olursa, tenis sporcularinda degerlendirilmesi
gerektigi sonucuna varilabilir. Ayni zamanda servis
atisi, forehand ve backhand vuruslari icin oldukca
onemli bir parametre oldugundan, tenis sporcula-
rinda kavrama kuvvetinin degerlendirilmesi, per-
formansi belirlemek icin 6nemlidir (14,15). Omuz
rotator kas kuvveti ile iliskili buldugumuz kavrama
kuvveti degerlendirmesinin 6zellikle adolesan tenis-
cilerde sezon dncesinde uygulanarak risk altindaki
sporcularin belirlenmesinde 6nemli bir yeri oldugu-
nu distinmekteyiz.

Kapali kinetik zincir Gst ekstremite stabilite tes-
ti proksimal eklem stabilitesi hakkinda bilgi ver-
mektedir (10). Literatiirde adolesan tenisciler icin
verilen norm deger ortalama 27,60 tekrar olarak
belirtilmistir. Calismamiza dahil edilen adolesan
teniscilerin kapali kinetik zincir UEST ortalama-
lar (ortalama 22,03 tekrar) literatiir ile paralellik
gostermektedir (31). Ayrica calismamizin sonuglari
omuz ER kuvveti artik¢a, Ust ekstremite stabilite
sonuclarinin artigini gosterdi. Kapali kinetik zincir
aktiviteleri, glenohumeral eklemde aproksimasyon
ve kaslarin ko-kontraksiyonu yolu ile dinamik stabi-
litenin gelistiriimesine ve mekanoreseptérleri uya-
rarak propriyosepsiyonu gelistirmeye yardimci olur
(7). Reinold ve ark. lst ekstremite fonksiyonel egiti-
mi icin izometrik press-ups ve agirlik aktarmali ka-
pali kinetik zincir egzersizlerini énermislerdir (32).
Bu egzersizler ile UEST uygulama sekilleri birbirine
paraleldir. Bu nedenle UEST sonuclarinin omuz ku-
saginin dinamik stabilizasyonunda énemli rol oyna-
yan ER kuvveti ile iliskili cikmasi aciklanabilir.

Calismanin sonuclari, omuz rotator kas kuvvetinde-
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ki 1 Nm'lik artisin saglik topu firlatma mesafesi-
ni 0,4-0,6 cm arasinda artirdigini; tist ekstremite
stabilite testi tekrar sayisini 0,3 kez artirdigini ve
kavrama kuvvetini ise 0,6 N artirdigini gosterdi.
Bu sonuclar, adolesan dénemde performans artisi-
na yonelik planlanacak egzersiz programlarina yol
gosterici niteliktedir.

Calismamizin limitasyonlarindan biri, STF testinde
sporcularin firlatma esnasinda gévde stratejilerini
kullanmamasi sozel olarak belirtilse dahi, objektif
bir 6lcim yapilmamis olmasidir. Gévde stratejile-
rini dnlemek icin otururken SFT testinin yapiima-
si énerilebilir. Diger bir limitasyonumuz ise, UEST
sirasinda sadece dominant taraftan dl¢iim alinmis
olmasidir. Dominant olmayan tarafta skapular sta-
bilite bozuklugu gibi tekrar sayisini etkileyebilecek

parametreler sonuclari etkileyebilir.

Bu calismanin sonuclari, adolesan tenis oyuncula-
rinda lst ekstremite performans parametrelerinin
omuz internal ve eksternal rotator kas kuvveti ile
iliskili oldugu gosterdi. Bu iliskinin 6zellikle sezon
oncesinde belirlenmesi, sporcu performansinin
dogru degerlendirilmesine yardimci olacaktir. Ado-
lesan donemdeki sporcularin performanslarinin
belirlenmesi, risk altindaki sporcularin saptanmasi
ve ilerleyen dénemde olusabilecek yaralanmalarin
engellenmesi icin olduk¢ca 6nemlidir. Sahada uygu-
lamasi kolay, maliyeti diistik ve hizli oldugu icin ter-
cih edilen bu testler ulasiimasi zor olan izokinetik
kuvvet testi sonuclari ile paralellik gdéstermesi bu
alanda calisan profesyonellere kolaylik saglayacak-
tir. Ayrica bu testler olasi yaralanmalari 6ngérmek
icin kullanilabilir.

Destekleyen Kurulus: Bu calisma icin herhangi bir
kurulustan destek alinmamustir.

Cikar Catismasi: Bu calismada yazarlar arasinda
cikar catismasi bulunmamaktadir.

Etik Onay: Bu calismanin etik onayr Hacette-
pe Universitesi Girisimsel Olmayan Klinik Aras-
tirmalar Etik Kurulu'ndan alinmistir (Onay Tarihi:
08/01/2019 ve Onay Numarasi: GO 19/08).

Aydinlatilmis Onam: Calismaya katilan bireyler-
den ve ebeveynlerinden yazili aydinlatilmis onam
alinmistir.
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ADOLESAN TENISCILERDE KALCA KAS KUVVETI
VE FEMORAL ANTEVERSIYON ACISININ BiLATERAL
KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z

Amag: Adolesan dénemde tekrarli hareketler ve asiri yiiklenmeler ileri dénemlerde sporcularin
yaralanma riskini arttirmaktadir. Tenisin tek tarafli bir spor olmasi kalca kas kuvvetini ve kalca
biyomekanigini etkilemektedir. Bu calismanin amaci, adolesan teniscilerde kalca kas kuvvet
profillerini ve femoral anteversiyon acisini (FAA) incelemek ve bilateral olarak karsilastirmakti.

Yoéntem: Calismaya 6nceden kalca yaralanmasi gecirmemis olan 47 tenis sporcusu (yas=11,35+1,69
yil; vicut kiitle indeksi=18,42+2,64 kg/m?) dahil edildi. Kalca abduksiyonda eksternal rotasyon
(HipSIT), abduksiyon, adduksiyon, fleksiyon, ekstansiyon, internal ve eksternal rotasyon izometrik
kas kuvvetleri el dinamometresi ile dlciilerek kuvvet oranlari hesaplandi. FAA Craig’s Test ile élctildi.
Degerlendirmelerin tamami bilateral yapildi.

Sonuclar: HipSIT degerinin dominant tarafta daha yiksek oldugu bulundu (p=0,034). Kalca
eksternal rotasyon ve internal rotasyon kuvvet orani ise dominant olmayan tarafta daha yiksek
bulundu (p=0,038). FAANIN dominant tarafta 11,94+1,43° oldugu bulundu, dominant olmayan
tarafta ise 11,50+1,43° olmak lizere dominant tarafta daha yiksek oldugu gorildi (p=0,001). FAA
degerlerinin normal sinirlar icinde (<15°) oldugu gézlendi.

Tartisma: Calisma sonuglarina gore tenis sporcularinda kalca kas kuvveti, kuvvet oranlari ve FAA
bilateral farkhlik gostermektedir. Adolesan tenis sporcularinda adaptasyona bagh farkliliklarin
belirlenmesi ileri dénem potansiyel yaralanmalarin saptanmasinda olduk¢a énemlidir.

Anahtar Kelimeler: Adolesan; Femur; Kalga; Kas Kuvveti; Rotasyon; Tenis.

BILATERAL COMPARISON OF HIP MUSCLE
STRENGTH AND FEMORAL ANTEVERSION ANGLE IN
ADOLESCENT TENNIS ATHLETES

ORIGINAL ARTICLE

ABSTRACT

Purpose: In adolescent period, repetitive movements and overloading increase the risk of injury of
athlete in the future. The fact that tennis is a unilateral sport affects hip muscle strength and hip
biomechanics. The aim of this study was to examine the hip strength profiles, femoral anteversion
angles (FAA), and to compare bilaterally in adolescent tennis players.

Methods: The 47 tennis athletes (age=11.35+1.69 years; body mass index=18.42+2.64 kg/m?)
were included in the study. The isometric strength of external rotation in hip abduction (HipSIT),
abduction, adduction, flexion, extension, internal and external rotation were measured by hand
dynamometer and the strength ratios were calculated. The FAA was measured by Craig's Test. The
evaluations were performed bilaterally.

Results: The HipSIT was higher on dominant side when compared to the nondominant side
(p=0.034). Hip external rotation and internal rotation strength ratio were higher on the
nondominant side (p=0.038). The FAA was 11.94+1.43° on the dominant side and 11.50+1.43° on
the nondominant side (p=0.001) and found higher in dominant side. The FAA values were within
normal limits (<15°).

Conclusion: According to the study results; hip muscle strength, strength ratios and FAA differ
bilaterally in tennis athletes. The determination of adaptive differences in adolescent tennis
players is very important for future potential injuries.

Key Words: Adolescent; Femur; Hip; Muscle Strength; Rotation; Tennis.
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Adolesan Teniscilerde Kalca Kas Kuvveti ve Femoral Anteversiyon Agisinin Bilateral Karsilastirilmasi

GIRIS

Tenis, bir firlatma sporu olmasina ragmen asimet-
rik rotasyonel hareketler, ani durma, kosma, yana
kayma ve sicrama hareketleri kalca eklemini etki-
lenmektedir (1,2). Teniscilerde en sik yaralanan bél-
geyi % 31-67 oraninda alt ekstremite yaralanma-
lari olusturmaktadir (1). Elit adolesan teniscilerde
alti yilhk takip sonucunda kalca yaralanmasi sikligi-
nin 1000 sportif performans basina 0,80 oraninda
oldugu belirtilmektedir (2). Bu nedenle teniscilerde
kalca biyomekanigi ve kas kuvvetlerinin incelenme-
si onemlidir.

Farkl spor dallarinda, kalca abduktor ve eksternal
rotator kaslarindaki kuvvet kaybinin diz biyomeka-
nigini olumsuz yénde etkiledigi ve yaralanma riskini
arttirdigl bilinmektedir (3). Kalgca abduktor ve ad-
duktor kaslarinin kuvvet oranlari adduktor kas ya-
ralanmalari ile iliskili olup etkilenmis ekstremitede
bu oranin yiiksek oldugu belirtilmektedir (4). Kalca
eksternal rotator ve internal rotator kaslarinin kuv-
vet orani daha giincel bir konudur ve son yillarda
yapilan calismalarda kalca sikisma sendromu ile
bu kuvvet oraninin iliskili oldugunu vurgulamakta-
dir (5). Kalca fleksor ve ekstansor kaslarinin kuvvet
oraninin ise osteositis pubis ile iliskili oldugu gos-
terilmistir (6).

Alt ekstremitedeki problemler ile iliskili faktorler-
den bir digeri ise femoral anteversiyon acisi (FA-
A)Yndaki degisimlerdir (7). Dogumdan sonra 30°
olan FAAnIn, yetiskinlik donemine kadar 15°ye diis-
mesi beklenir (8). FAAnin 20°nin tizerine ¢ikmasinin
teniste sikca tekrarlanan bir hareket olan kalca ro-
tasyonunu etkiledigi ve kalca eksternal rotatér ve
ekstansor kaslarinin kuvvet kontroliinde azalmaya
yol actigi bilinmektedir (9).

Bu bilgiler 1siginda teniscilerde adolesan dénemde
kalca biyomekanigini etkileyen faktérlerin incelen-
mesi 6nemlidir (4-6,9). Literatiir incelendiginde te-
niscilerde kalca kas kuvvet profillerinin ve FAAnIn
bilateral farkliliklarini inceleyen calismalar sinirli-
dir. Moreno-Perez ve ark. yetiskin teniscilerde tenis
misabakalari sonrasi kalca adduktor ve abduktor
kas kuvvetindeki akut etkileri arastirmak amaciyla
teniscileri oyun dncesi ve sonrasi degerlendirmis ve
dominant kalca adduktor kas kuvvetinin mag sonra-
st azaldigini bulmuglardir (10). Calismamizin amaci,
adolesan teniscilerde kalca kas kuvvetini, kas kuv-
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vet oranlarini ve FAA'yi incelemek ve bilateral fark-
hliklar ortaya koymakti. Calismamizin hipotezi ise;
tenisin asimetrik bir spor olmasi nedeni ile adole-
san teniscilerde kas kuvvet profilleri ve FAAnin bila-
teral farklilik gosterebilecegi olarak belirlendi.

YONTEM

Calismanin yapilabilmesi icin Hacettepe Universite-
si Girisimsel Olmayan Klinik Arastirmalar Etik Kuru-
lu'ndan izin ve onay alindi (Onay Tarihi: 22/01/2019
ve Onay Numarasi: GO 19/108). Calisma Hacettepe
Universitesi Fizik Tedavi ve Rehabilitasyon Fakiil-
tesi'nde Aralik 2018-Mayis 2019 tarihleri arasinda
gerceklestirildi. Calismaya Ankaranin cesitli te-
nis kulliplerinden 47 adolesan tenis¢i dahil edildi.
Uygulama 6ncesinde calismaya katilmaya goniilli
sporculara ve ailelerine uygulanacak testler ve ca-
lisma hakkinda bilgilendirme yapilip, ¢calismaya go-
niilli olarak katildiklarina dair bilgilendirilmis onam
formu imzalatildi.

Calismaya dahil edilme kriterleri, 10-18 yas arali-
ginda olmak, en az g yildir aktif olarak tenis spo-
ru yapmak, son bir yil icerisinde kalca yaralanmasi
gecirmemis olmak olarak belirlendi (11). Degerlen-
dirmeler sirasinda kalca eklem hareket kisithligi ve
alt ekstremitelerinde agr sikayeti olan tenisciler
calismadan cikarildi.

Alt ekstremite dominanthigini belirlemek icin tenis-
cilere topa vurma, 20 cm platforma adim alma ve
20 cm platformdan inme testleri uygulandi (12). Bu
lic testten en az ikisinde ilk kullanilan ekstremite
dominant taraf olarak belirlendi.

Kalca adduktor, abduktor, eksternal ve internal
rotator, fleksor ve ekstansor kaslarinin kuvveti el
dinamometresi (Nicholas Manuel Muscle Tester,
Lafayette Indiana Instruments, Lafayette, Indiana,
ABD) ile Thorborg ve ark.nin calismasinda belirttigi
sekilde uzun kuvvet kolu kullanilarak ve izometrik
olarak degerlendirildi (13). Degerlendirmeler tenis-
ciler sirtiistui yatis, ylziikoyun yatis ve oturma po-
zisyonunda kompansatuar hareketler engellenerek
yapildi. Teniscilerden istenilen hareketi tim kuvveti
ile yapmasi istenirken; degerlendiren fizyoterapist
teniscinin uyguladig kuvvetle orantili olarak ters
yonde direnc uygulad.. ilk olarak deneme yapildik-
tan sonra her kas grubuna iki kez degerlendirme



yapildi ve iki élciimiin ortalamasi alindi. Ayni kas-
larin degerlendirilmesi sirasinda tekrarlar arasi 30
saniye ara verilirken, farkli kas gruplarina gecis ya-
pilirken bes dakika dinlenme arasi verildi.

Kalca postero-lateral grup kaslarini daha fonksiyo-
nel bir pozisyonda degerlendirmek amaciyla son yil-
larda gelistirilen midye egzersizi pozisyonunda izo-
metrik kas kuvveti 6lctimi yapildi. Bu test (HipSIT),
kalca stabilizasyonu hakkinda detayl bilgi veren ve
gecerlilik ve guvenilirligi kanitlanmis bir testtir (14).

Kuvvet oranlarinin belirlenmesinde ayni taraf ago-
nist-antagonist kas kuvvetleri birbirine oranlandi.
Kalca adduktor/abduktor orani (ADD/ABD) icin;

(ADD Rolatif Kas Kuvveti+ABD Rélatif Kas Kuvve-
ti)x100

Kalca eksternal rotasyon/internal rotasyon orani
(ER/IR) icin;

(ER Rolatif Kas Kuvveti<ER Roélatif Kas Kuvve-
ti)x100

Kalca fleksor/ekstansor orani (FLEKS/EKST) icin;

FLEKS Rolatif Kas Kuvveti+EKST Rolatif Kas Kuv-
vetix100

formulleri kullanild.

FAA o6lcimii Souza ve ark.’nin gecerlik ve giivenirli-
gini yiksek buldugu Craig’s Test ile yapildi (15). Te-
nisciler yiizlistli pozisyonda yatirildi, test yapilacak
diz 90° fleksiyona alindi ve nétral pozisyondan in-
ternal rotasyona dogru getirilirken trokantor majo-
rin en belirgin hissedildigi noktada kalca internal

Tablo 1: Teniscilerin Tanimlayici Ozellikleri.

Yalki S., Giiney Deniz H., Tan F.,, Colakoglu F.F., Baltaci G.

rotasyonu gonyometre (Baseline Evaluation Inst-
rument, Fabrication Enterprises, Inc., White Plains,
NY, ABD) ile élciildu ve kaydedildi. Degerlendirme
lic tekrar olacak sekilde yapildi ve ortalamasi alin-
di. FAAnin 150 altinda olmasi normal olarak kabul
edilir.

istatiksel Analiz

Teniscilerin FLEKS/EKST kas kuvvet ortalamala-
r ve standart sapmalari kullanilarak yapilan giic
analizinde etki biyukliginiin 0,45 oldugy; tip | hata
orani 0,05 diizeyinde, dahil edilen 47 sporcu ile ca-
hismanin giicd (Tip Il hata 1-=0,85) % 86 olarak
hesaplandi. Hesaplamalar icin G*Power (G*Power
Ver. 3.0.10, Franz Faul, Universitat Kiel, Kiel, Aliman-
ya) programi kullanildi. Verilerin analizi IBM SPSS
22.0 (SPSS Inc., Chicago, ABD) paket programi ile
yapildi. Degiskenlerin normal dagilhima uygunlugu-
nu belirlemek icin gorsel (histogram ve olasilik) ve
analitik (Kolmogrov- Smirnov) testler uyguland.
Dominant ve dominant olmayan tarafta degisken-
lerin karsilastirilmasi icin paired t-testi kullanildi.
istatiksel yaniima olasiligi p<0,05 olarak kabul edil-
di.

SONUCLAR

Calismaya dahil edilen teniscilerin tanimlayici 6zel-
likleri Tablo 1'de gbosterilmistir. Teniscilerin kal¢a
kas kuvveti profilleri incelendiginde dominant taraf
kalca postero-lateral kas kuvveti (p=0,001); fleksor
(p=0,048) ve internal rotator kas kuvveti (p=0,018)
dominant olmayan tarafa goére daha yiiksek bulun-
du (Tablo 2).

Adolesan Tenisciler

Ozellikler (n=47)

X+SS Min-Maks
Yas (yil) 11,35+1,69 8,00-15,00
Boy (cm) 151,38+10,89 131,00-178,00
Viicut Agirhig: (kg) 42,19+9,42 25,50-68,00
VKi (kg/m?) 18,42+2,64 12,78-25,99
Spor Yasi (yil) 5,51+1,69 3,00-9,00
Antrenman Siiresi (saat/hafta) 7,38+3,94 3,00-24,00
Tanner Evresi 3,31+1,66 1-5
Cinsiyet (K/E) 12/10
Dominant taraf (Sag/Sol) 19/3

VKi: Viicut Kiitle indeksi, K: Kadin, E: Erkek
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Tablo 2: Teniscilerin Kalca Kas Kuvveti ve Kuvvet Orani Degerleri.

Adolesan Tenisciler
(n=47)
Parametreler Dominant Dominant Olmayan p
XSS Min-Maks

Abduktor Kaslar (Nm/kg) 1,81+0,05 1,87+0,31 0,101
Adduktor Kaslar (Nm/kg) 1,85+0,55 1,79+0,43 0,324
Fleksor Kaslar (Nm/kg) 1,99+0,41 1,88+0,48 0,048*
Ekstansor Kaslar (Nm/kg) 1,58+0,56 1,50+0,48 0,161
Eksternal Rotator Kaslar (Nm/kg) 1,66+0,50 1,65+0,47 0,843
internal Rotator Kaslar (Nm/kg) 1,43+0,35 1,30+0,39 0,018*
Postero-Lateral Kuvvet (Nm/kg) 2,49+0,70 2,24+0,58 0,001**
ABD/ADD (%) 102,88+22,54 108,17+23,44 0,144
ER/IiR (%) 117,85+28,06 132,34+34,29 0,038*
FLEKS/EKST (%) 137,44+40,44 132,06+37,68 0,374

*p<0,05. **p<0,001. Paired t Testi. ABD/ADD: Abduktor-Adduktor kaslarinin kuvvet orani, ER/IR: Eksternal Rotator-internal Rotator kaslarinin kuvvet orani,

Y

FLEKS/EKST: Fleksor-Ekstansor kaslarinin kuvvet orani.

Teniscilerin kalca kas kuvveti oranlari incelendigin-
de ER/IR dominant tarafta diger tarafa gore daha
dustik iken (p=0,038); ADD/ABD ve FLEKS/EKST de-
gerleri benzerdi (p>0,05) (Tablo 2).

Dominant taraf FAA degeri ortalama 11,93° (8°-
15°) iken, dominant olmayan tarafta bu deger orta-
lama 11,59° (8°-14°) bulundu. Dominant taraf FAA
diger tarafa gore yiiksek goriinmekle birlikte, her
iki taraf FAA degerleri normal sinirlar icerisindeydi
(<15°) (Tablo 2).

TARTISMA

Calismamizin birincil bulgusu teniscilerin dominant
olmayan taraf ER/IR kuvvet oraninin diger tarafa
gore daha yiiksek olmasiydi. Buna ek olarak, domi-
nant taraf internal rotator, postero-lateral ve flek-
sor kas kuvveti diger taraf ile karsilastirildiginda
daha yiiksek bulundu. Her iki kalca eklemindeki FA-
Anin normal sinirlar icinde oldugu gortldu.

Sporcularda kalca rotator kas kuvvetindeki farkli-
liklar bircok alt ekstremite yaralanmasi ile iliskili
bulunmustur (5,16,17). Diamond ve ark. femoroa-
setabular sikisma sendromu (FSS) belirtileri gos-
teren ve rekreasyonel spor yapan erkek bireyler
lizerinde yaptiklari calismada izometrik ER/IR kuv-
vet oraninin, saglikli bireylerle karsilastirildiginda
FSS grubunda daha yiiksek oldugunu bulmustur.
Bu farklilik FSS grubundaki izometrik IR kas kuvvet
kaybinin daha fazla olmasindan kaynaklanmakta-
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dir. Arastirmacilar, agonist/antagonist kas kuvvet
oranlarindaki farklarin femur basina etkiyen kas-
larin uzunluk gerilim iliskisini etkileyebilecegini be-
lirtmistir (5). Benzer olarak, calismamizin sonuclari
adolesan teniscilerde izometrik ER/IR kuvvet ora-
ninin dominant olmayan tarafta daha yiiksek oldu-
gunu gosterdi. izole kas kuvvet farkliliklari incelen-
diginde, dahil edilen sporcularin dominant olmayan
taraf IR kas kuvveti daha diisiik iken; her iki taraf
ER kas kuvvetinin benzer gorildi. Teniste meydana
gelen asimetrik rotasyonel hareketlerin, tek tarafli
yliklenmelerin bu kuvvet farkliliklarina neden olabi-
lecegini diistinmekteyiz. Diamond ve ark.’nin calis-
malari goz éniinde bulunduruldugunda teniscilerde
dominant olmayan taraf femura etkiyen rotasyonel
kuvvetlerdeki imbalansin FSS acisindan risk olustu-
rabilecegi sdylenebilir (5).

Tenisteki rotasyonel hareketler sadece (st ekstre-
mitede degil govde ve kalcada da meydana gel-
mektedir (18). Abdelmohsen ve ark. saglikli inaktif
bireylerle yaptiklari calismada kalca kas kuvvetini
izokinetik sistem ile bilateral karsilastirmis ancak
dominant ve dominant olmayan taraf arasinda fark
olmadigini belirtmislerdir (19). Kellis ve ark. ise,
futbolcularda diz ekleminde fleksor kas kuvvetini
dominant tarafta yikksek bulmus ve futbolda alt
ekstremite dominanthginin kas kuvveti acisindan
onemli olduguna dikkat cekmislerdir (20). Moysi ve
ark. ise profesyonel teniscilerde, futbolcularda ve



saglkli sedanterlerde gluteal kaslar ile iliopsoas
kasi hacmi ve kas uzunluklarinin bilateral farkhhkla-
rini manyetik rezonans gorintiileme ile incelemis-
lerdir (21). Calisma sonunda teniscilerin dominant
olmayan taraf gluteal kaslarinin % 8 daha fazla
hipertrofik bulmus; ayrica futbolcularda ve kontrol
grubunda benzer oldugunu belirtmislerdir. iliopsoas
kas hacimlerinin ise teniscilerde yine daha hipert-
rofik oldugu gosterilmistir (21). Bizim calismamizda
ise, kalca IR, fleksor ve postero-lateral kas kuvveti
dominant tarafta daha fazla idi. Buldugumuz so-
nucun tenis antrenman ve misabakalarinda vurus
sirasinda dominant ekstremiteye daha fazla agirlik
aktarimi ve rotasyonel hareketler sonrasinda 6ne
adim alma hareketlerine bagh oldugunu disiinmek-
teyiz.

Kalca ekleminde tenise 6zel adaptasyonlar ve ro-
tasyonel degisikliklerle ilgili birbirinden farkli go-
risler bulunmaktadir (22,23). Ellenbecker ve ark.
teniscilerde kalca eklem hareket acikligini (EHA)
incelemis ve glenohumeral eklemde tenise 0Ozel
meydana gelen rotasyonel degisikliklerin kalca ek-
leminde gorilmedigini belirtmislerdir (22). Farkh
olarak, Palmer ve ark. teniscilerde servis kullanma
hizi ile dominant olmayan taraf eksternal rotasyon
EHA arasinda pozitif bir iliski bulmuslardir. Arastir-
macilar, bu sonucu dominant olmayan tarafta art-
mis eksternal rotasyonun dinamik hazirlik ve akse-
lerasyon fazinda yardimci olmasina baglamislardir
(23). Ozellikle adolesan dénemde gelisim siirecinde
kaslarin kuvvet ve esnekligindeki dengesizlige bagli
olarak meydana gelen asiri yiklenmeler, ileri do-
nem yaralanma risk faktérlerini arttirmaktadir (24).
Govde ve kalca rotasyonunun sikca tekrarlandigl,
tek tarafli yiiklenmelerin gerceklestigi teniste ise,
kalca eklemindeki rotasyon degisiminin incelenme-
si gerektigi gorisiindeyiz. Ancak literatiirde tenis-
cilerde FAAy! inceleyen ve bilateral karsilastiran
calismaya rastlanmamistir. Powers, patellafemoral
sendromlu bireyler ile yaptigi bir calismada FAAda-
ki artisin diz ekleminde Q agisini artirdig§ini ve dizde
valgusa neden oldugunu belirtmistir (9). Ayni calis-
mada FAAdaki anormal artisin eksternal rotator ve
ekstansor grup kas kontroliinde azalmaya neden
olacagl vurgulanmaktadir. Calismamiza dahil edi-
len teniscilerin FAA degerleri her iki kalcada normal
sinirlardaydi (<15°). Bilateral karsilastirildiginda,
dominant tarafin daha yiksek oldugu belirlendi.

Yalki S., Giiney Deniz H., Tan F.,, Colakoglu F.F., Baltaci G.

FAA yikseldikce kalcanin internal rotasyonunun
arttig1 bilinmektedir. Ozellikle adolesan dénemde
tenis oyuncularinin kalca FAA degerlerinin takip
edilmesi ve olasi risk faktorlerinin belirlenmesinin
onemli oldugunu dusiinmekteyiz.

Bu calismanin en 6nemli limitasyonu, 10-18 yas
araliginda olan sporcularin adolesan dénemin farkli
evrelerinde olmalaridir. Tanner evresini dikkate ala-
rak planlanan bir calisma kas kuvvet profili ve risk
faktorleri ile ilgili daha belirleyici olacaktir.

Sonug olarak, sporcularin kalca kas kuvveti, kuvvet
oranlari ve FAA degerlerinde bilateral farkhhk oldu-
gu bulundu. Bu farkliliga teniste asimetrik yiiklen-
melerin ve rotasyonel hareketlerin sik¢a tekrar edil-
mesinin neden oldugunu distinmekteyiz. Bu yiizden,
teniscilerin 6zellikle adolesan dénemde degerlen-
dirilmesi ve risk altindaki sporcularin belirlenmesi
oldukca 6nemlidir. Ayrica, antrenman programlari
planlanirken bilateral kas kuvvetleri ve agonist/an-
tagonist kuvvet ciftleri arasindaki dengenin saglan-
masi ve buna yonelik egzersizlerin programa eklen-
mesi gerektigi gorustindeyiz.

Destekleyen Kurulus: Destekleyen kurulus yoktur.

Cikar Catismasi: Bu calismada yazarlar arasinda
cikar catismasi bulunmamaktadir.

Etik Onay: Bu calismanin etik onayr Hacettepe
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu'ndan 22/01/2019 tarihinde GO 19/108
kayit numarasi ile alinmistir.

Aydinlatilmis Onam: Calismaya katilan sporcular-
dan ve ebeveynlerinden yazili aydinlatilmis onam
alinmistir.

Hakem Degerlendirmesi: Dis bagimsiz hakemler
tarafindan degerlendirilmistir.

Yazar Katkilari: Fikir/kavram: SY, HGD; Tasarim:
SY, HGD; Denetleme/Danismanhk: HGD, FC, GB;
Kaynaklar ve Fon Saglama: HGD, FC, GB; Materyal-
ler: SY, FT; Veri Toplama ve i§leme: SY, HGD, FT;
Analiz ve Yorumlama: SY, HGD; Literatiir Taramasi:
SY; Makale Yazimi: SY, HGD, FT; Elestirel inceleme:
HGD, FC, GB.

Aciklamalar: Bu calisma Siimeyya YALKI'nin yiik-
sek lisans tez calismasinin bir parcasidir.
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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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