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YAZARLARIN DiKKATINE
Genel Bilgiler

Genel Bilgiler
Turkiye Fizyoterapistler Dernegi'nin resmi yayin organi olan Tirk Fizyoterapi ve
Rehabilitasyon Dergisi, bagimsiz, tarafsiz ve cift kor hakemlik ilkelerine uygun bir sekilde
elektronik ve basili olarak yayimlanan agik erigimli, ucretsiz, bilimsel bir yayin organidir.
Dergi, Nisan, Agustos ve Aralik olmak Uzere yilda 3 kez yayimlanir. Yazim dili Turkge ve
Ingilizcedir. Bununla birlikte Ingilizce gonderilen makalelere yayimlanma asamasinda dncelik
verilecektir. Dergi, bzgiin arastirmalar, cagrili derlemeler, sistematik derleme ve meta-analiz
calismalari, ilging olgu sunumlari ve editore mektuplari yayimlamaktadir.
Derginin amaci fizyoterapi ve rehabilitasyon ile ilgili en yiksek bilimsel, etik ve klinik
degere sahip orijinal ¢alismalari yayimlamaktir. Turk Fizyoterapi ve Rehabilitasyon Dergisi,
yayimladigr makalelerin daha dnce bagka bir yerde yayimlanmamis veya yayimlanmak iizere
gbnderilmemis olmasi, ticari kaygilarda olmamasi sartini gbzetmektedir. Yayimlanacak
makalenin tim yazarlar tarafindan ve galismanin yapildigi yerdeki sorumlu kisi tarafindan
dolayl olarak veya acik bir sekilde onaylandigini ve kabul edilmesi halinde ayni bicimde
Turkge, Ingilizce veya baska bir dilde bagka bir yerde yayimlanmayacagini taahhit eder.
Dergi, bilimsel kalitesi yilksek ve atif potansiyeline sahip bir yazinin yayina kabul edilmesi
icin en dnemli kriter olan dzgiinluk ilkesini benimsemektedir.
Derginin yazim kurallari Uniform Requirements for Manuscripts Submitted to Biomedical
Journals - International Committee of Medical Journal Editors (http://www.icmje.org)
ve Committee on Publication Ethics (COPE) (https:/publicationethics.org) tarafindan
yayimlanan rehberler ve politikalar dikkate alinarak hazirlanmigtir.
Tirk Fizyoterapi ve Rehabilitasyon Dergisi (Tirk Fizyoter Rehabil Derg / Turk J Physiother
Rehabil), diinyanin her yerinden makaleler yayimlamaktadir ve asagidaki ozelliklere sahip
makalelere dncelik vermektedir:
e Fizyoterapi ve rehabilitasyon uygulamalar {izerinde etkisi olacak onemli arastirma
sorularini ele alan ve hipotezleri giigli yontem ve arastirma tasarimi ile test eden dzgiin
calismalar

e Klinik veya saha uygulamalari icin temel teskil edebilecek laboratuvar tabanli calismalar

e Rehabilitasyon uygulamalari, politikalari, egitimleri veya arastirmalarda karar vermeyi
kolaylastirmaya ve gelistirmeye yardimci olabilecek calismalar.

ETIK SORUMLULUK

Editor ve Alan Editorleri

Editor ve alan editorleri, acik erisim olarak Committee on Publication Ethics (COPE)

tarafindan yayimlanan “COPE Code of Conduct and Best Practice Guidelines for Journal

Editors” ve “COPE Best Practice Guidelines for Journal Editors” rehberleri temelinde etik

gorev ve sorumluluklara sahiptirler. Editorler ve alan editorleri:

e Dergide yayimlanan her makalenin dergi yayin politikalari ve uluslararasi standartlara
uygun olarak yayimlanmasindan,

o Derginin kalitesini, 6zgunlugint ile okunurlugunu gelistirmekten,

e Fikri mulkiyet haklan ile etik standartlardan taviz vermeden seffaf bir sekilde is
sureclerini yurutmekten,

e Makalelerin tarafsiz ve bagimsiz olarak degerlendirme siireclerinin tamamlanmasi icin
yazarlar, hakemler ve Uigiincil kisiler arasinda olugabilecek ¢ikar iliskisi ve ¢atismalarina
karsi onlem almaktan sorumludurlar.

Editorler, calismalarin dnemi, 6zgin degeri, gecerliligi, anlatimin acikligi ve derginin amag

ve hedeflerine dayanarak olumlu ya da olumsuz karar verirler. Dergi yayin politikalarinda yer

alan “Kor Hakemlik ve Degerlendirme Sireci” politikalarini uygulamaktadirlar. Bu baglamda
editorler her calismanin degerlendirme surecinin ¢ikar catismasi olmadan, adil, tarafsiz ve
zamaninda tamamlanmasini saglarlar.

Derginin editor veya editor kurulu tiyelerinin yazar olduklari makalelerin degerlendirme

sureclerinin yonetilmesi igin disaridan bagimsiz bir editor davet edilebilir.

Hakemler

Turk Fizyoterapi ve Rehabilitasyon Dergisi'ne gonderilen yazilar cift kor hakem degerlendirme

surecinden gecer. Tarafsiz bir degerlendirme siirecini saglamak icin her gonderi, alanlarinda

uzman olan en az iki bagimsiz hakem tarafindan incelenir. Hakemler yaziya iliskin bilgileri
gizli tutmakla yukiimludir. Hakemler, ¢ikar catismasi olmasi halinde bu konu hakkinda Tirk

Fizyoterapi ve Rehabilitasyon Dergisi'ne bildirimde bulunur.

Hakemler kendilerine gonderilen calismayi degerlendirme sureci tamamlanincaya ve yayina

verilinceye kadar herhangi bir amag icin kullanamaz. Hakemler makaleyi degerlendirirken

nazik ve yapici bir dil kullanmali, kbtil yorum ve ifadelerden kaginmalidirlar. Hakemler
makaleyi zamaninda ve etik kurallara dikkat ederek degerlendirmekle sorumludurlar.

Yazarlar

Yazilarin bilimsel icerigi ve etik kurallara uygunlugu yazar/yazarlarin sorumlulugundadir.
Deneysel ve klinik caligmalar ile olgu sunumlarinin arastirma protokollerinin uluslararasi
anlagmalara (World Medical Association Declaration of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects” www.wma.net) uygun olarak, etik
kurul tarafindan onaylanmasi gerekmektedir. Dergiye, etik kurul onayr almis ve Helsinki
Bildirgesi'nin en giincel versiyonuna uygun yuritilimiis arastirmalar kabul edilir. Yazarlar,
insan 0gesi ile yapilmig calismalarda makalenin “YONTEM” boluminde bu prensiplere
uygun olarak ¢alismayi yaptiklarini, kurumlarinin etik kurullarindan ve calismaya katilmis
insanlardan “bilgilendirilmis olur veya onam formlarin’” (informed consent) aldiklarini
belirtmek zorundadirlar. Yazarlar gerektiginde hastalara veya katilimcilara ait bilgilendirilmis
olur veya onam formlarini belgeleyebilmelidir. Katilimcinin onayi ile ilgili bilgiler, etik
kurulun adi ve etik komite onay numarasi da yazinin “YONTEM” bolumiinde belirtilmelidir.
Etik kurul onayr gerekmeyen calismalar icin calismanin tasarimi ve igerigine uygun etik
kurullardan alinan muafiyet belgesi veya sorumlu yazar tarafindan yazilan bilgi amacl bir
beyanin (meta-analiz, sistematik derleme, cagrili derleme icin) sisteme yiiklenmesi gerekir.
Calismada hayvan dgesi kullanilmis ise yazarlar, makalenin “YONTEM” bolumiinde Guide
for the Care and Use of Laboratory Animals (http://www.nap.edu/catalog/5140.html)
prensipleri dogrultusunda ¢alismalarinda hayvan haklarini koruduklarini ve kurumlarinin
etik kurullarindan onay aldiklarini belirtmek zorundadir.

Yazar olarak listelenen her kisi, International Committee of Medical Journal Editors (ICMJE-
www.icmje.org) tarafindan dnerilen ve asagida gosterilen yazarlik kriterlerinin dordini de
kargilamalidir:

. Calismanin  planlanmasina, verilerin toplanmasina veya verilerin analizine ve

yorumlanmasina katkisi olmalidir,

o Makale taslaginin hazirlanmasi veya revize edilmesine katkida bulunmalidir,

o Makalenin dergiye gonderilecek ve yayinlanacak son halini okuyup kabul etmelidir,

e (Calismanin herhangi bir bolumunin dogrulugu veya butunlugi ile ilgili sorularin
uygun bir sekilde arastinldigi ve ¢dziimlendigi konusunda diger yazarlarla hemfikir
olmali ve calismadan tim yonleriyle sorumlu olmalidir.

Makalelerin bilimsel icerigi ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Tim

calismalar lisansli bir benzerlik tespit yazilimi (CrossCheck tarafindan iThenticate/Turnitin

vb.) tarafindan taranip ilgili rapor belge olarak basvuru sirasinda sisteme yuklenmelidir.

Kaynaklar, tablo ve sekil icerikleri haricindeki yazinin igeriginde benzerlik orani %20

‘nin Uizerinde olmamali ve yazarlarin onceki ¢alismalariyla bir benzerligi bulunmamalidir.

Benzerlik orani %20'nin {izerindeki makaleler hakeme gonderiimeden reddedilir. Intihal,

alinti manipiilasyonu ve veri sahteciligi/uydurma gibi durumlardan siiphelenilmesi veya

tespit edilmesi halinde yayin kurulu COPE yonergelerini izleyecek ve bunlara gore hareket
edecektir.

lletisimden sorumlu yazar makalenin sunum agamasindan basimina kadar olan sureglerde

her tirll yazismalari gerceklestiren yazardir. lletisimden sorumlu yazar:

e Ftik kurul onay belgesi,

e Telif hakki devir formu (e-imza veya islak imzali olmalidir. Bu formda imzasi bulunanlar
diginda sonradan yazar ismi eklenemez ve yazar siras degistirilemez.)

e Yazar katki formu

. Cikar catismasi formu belgelerini sisteme taratip yuklemelidir.

Makalede, kitaplarda veya dergilerde daha once yayimlanmis alinti yazi, tablo, sekil vb.

mevcutsa, yazarlar ilgili yazi, tablo, sekil, anket ve dlgegin (gecerlilik, giivenirlik calismalari

ile kullammi icin ozel izin, sertifika istenen anket/dlgekler) telif hakki sahibinden ve

yazarlarindan yazili izin almak; izin yazisini makale ile birlikte gondermek ve bunu makalede

belirtmek zorundadir. Hastalarin kimligini aciga ¢ikarabilecek fotograflar icin hasta veya

yasal temsilcisinin imzali izinleri eklenmeli ve “YONTEM” bolumiinde bu izinlerin alindigi

ifade edilmelidir. Bilimsel toplantilarda sunulan bildiler 6zet seklinde daha dnce sunulmus

ve/veya basilmis ise baslik sayfasinda mutlaka belirtilmelidir.

Yazim Kurallan

Makaleler, ICMJE -Recommendations for the Conduct, Reporting, Editing and Publication

for Scholarly Work in Medical Journals (updated in December 2019 - http://www.icmje.org/

icmje-recommendations.pdf ) uyarinca hazirlanmalidir. Yazarlarin CONSORT'a uygun olarak

makale hazirlamasi gerekmektedir. Orijinal aragtirma calismalari igin STROBE kilavuzlari,

sistematik incelemeler ve meta-analiz icin PRISMA yonergeleri, deneysel hayvan galismalari

icin ARRIVE yonergeleri kullaniimalidir.

Turkce makalelerde Turk Dil Kurumu’nun Turkge Sozlugu esas alinmalidir. Ingilizce makaleler

ve Ingilizce dzetlerin, dergiye gonderilmeden once dil uzmani tarafindan degerlendirilmesi

gerekmektedir. Editor veya alan editorleri gerekli gordikleri hallerde Ingilizce makale veya

Ingilizce dzet igin redaksiyonun sertifikasini talep edebilirler.

0zgiin Makale: Guncel ve dnemli bir konuda temel veya klinik bilgi sunan, dnceki calismalari

genisletip ilerleten veya klasik bir konuda yeni bir yaklagim getiren tirde arastirmalardan

olusur. 0zgiin makaleler 4000 kelimeyi ve kaynak sayisi 40’1 asmamalidir.

Olgu Sunumu: liging olgular, yeni fikirleri ve teknikleri tanimlamaktadir. Sekiller, tablolar ve

kaynaklar yaziy1 agiklamaya ve desteklemeye yetecek en az sayida olmalidir. Kelime sayisi

2000, kaynak sayisi 20yi gegmemelidir.

Editoryal Yorum: Editorler Kurulu, egitim ve klinik uygulamalar konusunda uzman bir yazari

belli bir konuda bilgilendirici bir yazi yazmak veya yorum yapmak {izere davet edebilir.

Kelime sayisi 1000'i, kaynak sayisi 10’u gegmemelidir.

Cagnli Derleme/Sistematik Derleme/Meta-Analiz: Sistematik derleme ve meta-analizler

dogrudan, cagrili derlemeler ise davet edilen yazarlar tarafindan hazirlanmaktadir.

Fizyoterapi ve rehabilitasyon bilimi ve klinik uygulamalar hakkinda olabilecek her turlu

konu igin giincel literatirin de icine alacak sekilde hazirlanmalidir. Yazarlarin o konu ile ilgili

basilmig yayinlarinin olmasi ozellikle tercih nedenidir. Kelime sayisi 6000'i, kaynak sayisi

100’0 gegmemelidir.

Editore Mektup: Editorler Kurulunun onayi ile yayimlanmaktadir. Mektup, dergide

yayimlanmis bir makaleye yorum niteliginde ise hangi makaleye (sayi, tarih verilerek) ithaf

edildigi kaynak olarak belirtiimelidir. Mektuba cevap, editor veya makalenin yazar (larr)

tarafindan, yine dergide yayimlanarak verilir. Mektuplarda kelime sayisi 500, kaynak sayisi

beg ile sinirhdir.

Dergide yayimlanmak tizere gonderilen makaleler;

e Yazim sayfasi A4 boyutunda olacak sekilde, PC uyumlu Microsoft Word programi ile
yazilmaldir.

o “Times New Roman” yaz tipi kullanilarak 12 punto ve makalenin tim bolumleri 1,5
satir aralikl yapiimalidir.

. Sayfanin her kenarinda en az 2,5 cm bogluk birakilmalidir.
e Sayfalar (sag alt kbsede) ve satirlar numaralandiriimaldir.

e Makalenin ana basliklari (Giris, Yontem, Sonuglar, Tartisma, Kaynaklar) biyik harf
kullanilarak ve koyu olarak belirtilmelidir.

e Altbaglklar ise bag harf biyilk ve koyu renk olacak sekilde yazilmalidir.

e Metin icinde verilen sayisal degerlerde Tirkce makalelerde virgil (,); Ingilizce
makalelerde nokta (.) kullaniimahdir. Verilen bu sayisal degerlerde virgil veya
noktadan sonra p ve r degerleri hari¢ sayinin iki basamagi daha verilmeli (Ornek: 13.31
veya 15,21); p ve r degerleri ise virgiilden/noktadan sonra {i¢ basamak olacak sekilde
yazilmahdir.

. Kisaltmalar, kelimenin ilk gectigi yerde parantez icinde verilir ve tim metin boyunca
0 kisaltma kullanilir. Uluslararasi kullanilan kisaltmalar igin ‘Bilimsel Yazim Kurallar”
kaynagina bagvurulabilir.

Baslik Sayfasi

Makalenin baghg kisa fakat icerigi tanimlayici ve amagla uyumlu olmalidir. Baglikta kisaltma

kullaniimamalidir. Makale baghgi Turkce ve Ingilizce yazilmalidir. Turkce ve Ingilizce

bagliklarin tamami biyiik harfler ile koyu olarak yazilmaldir. Ayrica yazinin 40 karakterlik
kisa bir baghgr da Turkge ve Ingilizce olarak baslik sayfasinda belirtilmelidir. Makalenin
kelime sayisi (baslik sayfasi, kaynaklar, tablolar, sekiller hari¢) yaziimaldir. Tum yazarlarin
acik adlan, soyadlan (buyuk harf ile yazilacak) ve akademik unvanlari, calistiklari kurum,



iletisim bilgileri, Open Researcher and Contributor 1D (ORCID) numaralari, calismanin
yurutldug kurumun veya kurumlanin agik adi ve adresi belirtiimelidir. Her yazar igin
st numaralandirma kullaniimalidir. lletisimden sorumlu yazarin iletisim bilgileri ayrica
sunulmalidir. Baglik sayfasi her yazarin iletisim bilgilerini, adres, giincel e-posta adresi ve is
telefon numarasini igermelidir.

Dzetler

Her makale Tirkge ve Ingilizce dzet icermelidir.

Tiirkce Dzet ve Anahtar Kelimeler

Turkge Ozet ayn bir sayfadan baglamall ve 250 kelimeden fazla olmamalidir. Turkge dzet
bodlimu calismanin amacini, uygulanan yontemi, en dnemli bulgulari ve sonucu icermelidir.
Ozet, “0z” bagligini tasimali ve “Amag”, “Yontem”, “Sonuglar” ve “Tartisma” alt basliklarina
ayrilmaldir. “Sonuglar” kisminda p degeri belirtilmelidir. Tirkge makale ozetlerinde ondalik
sayilarda virgil (,) kullamiimalidir.

Anahtar kelimeler 3'ten az, 5ten ¢ok olmamalidir. Anahtar kelimeler “Turkiye Bilim
Terimleri” listesinden (http://www.bilimterimleri.com) segilmelidir. Bu listede heniiz yer
almayan yeni bir kavram icin liste digi kelimeler kullanilabilir. Anahtar kelimelerin her biri
biylik harf ile baglamali; virgl ile birbirinden ayrilmali ve alfabetik siraya gore yazilmaldir.
Makale Turkge ise Ingilizce dzet kismindaki anahtar kelimeler (keywords) Turkge anahtar
kelimelerin alfabetik siralamasina uygun siralanmalidir.

Ingilizce Dzet (Abstract) ve Anahtar Kelimeler (Keywords)

Ingilizce 0zet ayri bir sayfadan baglamali ve 250 kelimeden fazla olmamalidir. Ingilizce dzette
ondalik sayilarda nokta (.) kullaniimalidir. Ingilizce dzet “Purpose”, “Methods”, “Results”
ve “Conclusion” alt basliklarina ayriimalidir. Ingilizce bzet ve anahtar kelimeler, Turkce
otzet ve anahtar kelimelerin birebir aymisi olmalidir. Anahtar kelimeler “MeSH (Medical
Subject Headings)” terimlerinden segilmis olmalidir. MeSH listesinde heniiz yer almamig
yeni bir kavram icin liste digi kelimeler kullanilabilir. Anahtar kelimelerin her biri buyilk harf
ile baglamali; virgul ile birbirinden ayrilmali ve alfabetik siraya gore yazilmalidir. Makale
Ingilizce ise Ingilizce anahtar kelimelerin (keywords) alfabetik siralamasina gore, Turkce
anahtar kelimeler siralanacaktir.

Aragtirma Makalesinin Bolumleri

Makale metni Tirkce makalelerde “Girig”, “Yontem”, “Sonuglar” ve “Tartisma” bolimlerinden
olusur. Ingilizce makalelerde ise “Introduction”, “Methods”, “Results” ve “Discussion”
bolimleri yer alir. Metin icinde bes defadan fazla tekrar eden ifadeler igin standart kisaltmalar
kullanilabilir. Kisaltmanin agiklamasi metinde ilk gectigi yerde belirtilmelidir.

Girig

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

Yontem

Calismadaki Klinik, teknik veya deneysel yontemler agikga belirtiimelidir. Yontem igin
uygun kaynaklar verilmelidir. Bu bdlumde yazarlar, insanlar Uzerinde yapmis olduklari
calismalari Helsinki Bildirgesi prensiplerine uygun olarak yurittuklerini, ilgili etik kuruldan
onay aldiklarini (etik kurulun adi, tarih ve protokol numarasi yazilmalidir) ve katilimcilardan
bilgilendirilmis onam alindigini belirtmek zorundadir. Yontem bolumil “Istatistiksel analiz”
alt baghgini igermelidir. Calismada hayvan dgesi kullaniimis ise yazarlar, Guide for the
Care and Use of Laboratory Animals (http://www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda hayvan haklarini koruduklarini ve ilgili etik kuruldan onay aldiklarini belirtmek
zorundadirlar. Katilimeilarin kimligini aciga cikarabilecek fotograflar igin yayin onay
alindigina yonelik bir ifade bu bolumde yer almalidir.

Istatistiksel analiz icin herhangi bir istatistik programi kullanilmig ise kullanilan yaziim
programinin adi, suriim numarasl, yer, tarih ve firma bilgileri yaziimaldir. Istatistiksel analiz
yontemleri ve drneklem bilyikluginiin hesaplanmasi ile ilgili bilgiler gerekgeleri ile birlikte
sunulmali, gerektiginde kaynaklarla desteklenmelidir.

Sonuglar

Sonuglar sayisal verilere dayanmayan herhangi bir yorum icermemelidir. Tablolarda sunulan
verilerin, metin iginde tekrar edilmesinden kaginiimali, en dnemli sonuglar vurgulanmalidir.
Tartisma

Tartisma, calismada elde edilen en dGnemli sonuglara ait bilgiler ile baglamalidir. Calismadan

elde edilen sonuglar yorumlanmali ve dnceki ¢alismalarin sonuglari ile iliskilendirilmelidir.

Tartismada calismanin kisithliklari, literatiire ve klinik uygulamalara olan katkisi belirtilmelidir.

“Sonuglar” bolimiinde ve tablolarda yer alan bulgularin, detaylari ile tartisma boluminde

tekrar edilmesinden kaginilmaldir. Arastirmada elde edilmeyen veriler tartisiimamaldir.

Asagidaki bashklar tartisma kismindan sonra aciklamalariyla beraber eklenmelidir:

. Destekleyen Kurulug: Destekleyen kuruluglar varsa belirtilmelidir.

e (ikar Catismasi: Cikar ¢atismasi varsa belirtilmelidir.

. Yazar Katkilari: Yazarlann makaleye yonelik katkilar belirtiimelidir. Katkilar fikir/
kavram, tasarim, denetleme/ danismanlik, kaynaklar ve fon saglama, materyaller, veri
toplama ve/veya isleme, analiz ve/ veya yorumlama, literatiir taramasi, makale yazimi,
elestirel inceleme basliklari altinda toplanmalidir.

e Agiklamalar: Yazi bzet ve/veya bildiri seklinde daha nce sunulmug ise, sunuldugu
bilimsel toplanti, sunum yeri, tarihi ve basilmigsa basimi yapilan yayin organina iligkin
bilgiler “Agiklamalar” kisminda belirtilmelidir.

e Tesekkiir: Yazar olma kriterlerini kargilamayan ancak arastirma sirasinda destek
saglayan (makaleyi okuma, yazma, teknik destek, dil ve istatistik destegi vb.) bireylere
ve/veya kuruluglara iligkin bilgiler olabildigince kisa ve 0z bir sekilde “Tesekkir”
kisminda belirtilmelidir.

Kaynaklar

Kaynaklar makale ana metinden hemen sonra yer almalidir. Kaynaklar metinde gegcis

sirasina gore, ciimle sonunda (noktadan once), Arabik rakamlarla, parantez icine alinarak

numaralandinimalidir [Ornek: ....... meydana geldigi bulunmustur (21).]. Kaynak sayisinin

40’1 agmamasina ve 10 yildan eski tarihli kaynak kullaniminin toplam kaynak sayisinin

% 15'ini gegmemesine ozen gosterilmelidir. Gerekmedikge kitaplarin, web sayfalarinin,

yayinlanmamig gozlem ve kisisel gdrismelerin kaynak olarak kullanimindan kaginilmalidir.

Birden cok kaynaga atif varsa kaynaklar arasina virgiil konulmali ve virgiilden dnce ya

da sonra bogluk birakilmamalidir. Ornek olarak (3,7,15-19) verilebilir; burada “15-19”,

15. kaynaktan 19. kaynaga kadar olan bes yayini kapsamaktadir. Ana metin icinde isim

belirtilerek referans gosterilmesi gerektiginde, makalenin yazim dili Ingilizce ise “Yazar adi

etal.” (Ornek: Burtin et al.); makalenin yazim dili Turkge ise “Yazar adi ve dig.” (Ornek: Burtin
ve dig.) seklinde yazilmalidir.

Dergi adlari Index Medicus'a gore kisaltilmis olarak sunulmalidir. Standart dergide

yayinlanmis bir makalede, yazar sayisi 6 ve daha az ise tim yazarlarin adi yazilmalidir.

Yazar sayisi 6'dan cok ise, ilk 6 yazar yazilmali, diger yazarlar Tirkce makaleler icin “ve

dig.”, Ingilizce makaleler igin “et al.” olarak belirtiimelidir. Endnote, Mendeley gibi program

kullanacak yazarlar programlarin icerisinde bulunan “VANCOUVER” stilini kullanmalidir.

Vancouver stilinde verilen bir referansta mutlaka olmasi gereken bilgiler asagida

belirtilmigtir: - Yazar(lar) ad(lar), - Makale adi, - Dergi adi (Index Medicus’a gore kisaltilmig),

- Basim yili, - Dergi voliimu ve sayisi, - Sayfa araligi (Ornek:10-5).

Kaynak yazim drnekleri asagidaki gibidir:

e Makaleler; Burtin C, Saey D, Saglam M, Langer D, Gosselink R, Janssens W, et al.
Effectiveness of exercise training in patients with COPD: the role of muscle fatigue.
Eur Respir J. 2012;40(2):338-44.

e Dergi ilavesinde yayimlanan calismalar; Hielkema T, Hadders Algra M. Motor and
cognitive outcome after specific early lesions of the brain—a systematic review. Dev
Med Child Neurol. 2016;58(Suppl 4):46-52.

e Kitap; Murtagh J. John Murtagh’s general practice. 4th ed. Sydney: McGraw-Hill
Australia Pty Ltd; 2007.

. Kitap bolumis; Cerulli G. Treatment of athletic injuries: what we have learned in
50 years. In: Doral MN, Tandogan RN, Mann G, Verdonk R, eds. Sports injuries.
Prevention, diagnosis, treatment and rehabilitation. Berlin: Springer-Verlag; 2012: p.
15-9.

e Kongre Bildirisi; Callaghan MJ, Guney H, Bailey D, Reeves N, Kosolovska K, Maganaris
K, et al. The effect of a patellar brace on patella position using weight bearing magnetic
resonance imaging. 2014 World Congress of Osteoarthritis Research Society
International, April 24-27, 2014, Paris. Osteoartr Cartilage; 2014;22(Suppl):S55.

e |Web sayfasi; Diabetes Australia. Gestational diabetes [Internet]. Canberra (AU):
Diabetes Australia; 2015 [updated 2015; cited 2017 Nov 23]. Available from: https:/
www.diabetesaustralia.com.au/gestational-diabetes.

Tablolar

Tablolar, Microsoft Word dosyasi formatinda hazirlanmali, her biri ayn sayfalarda
olacak sekilde makalenin sonunda yer almali ve ana metinde gectikleri siraya gore
numaralandinimalidir. Toplam tablo ve sekil sayisi en fazla 6 olmalidir. Tablolarda her siitun
basligina kisa bir baglik yazilmalidir. Tablolarin siitunlarinda her kelimenin ilk harfi biyilk
olmalidir. Tablo numara ve baghgr tablonun Uist kisminda yer almali; tablo numarasi koyu
renk ile yazilmali, tablo bagligindan nokta (.) ile aynimalidir (Ornek: Tablo 1. Katilimcilarin
Sosyodemografik Ozellikleri). Tablolarda dikey ¢izgi kullaniimamali sadece ilk satir iistiinde,
altinda ve son satirin altinda yatay ¢izgiler olmalidir. Tabloda yer alan p degerleri *, ** ile
gosterilmelidir. Notlar ve tabloda kullanilan kisaltmalarin agiklamalari tablonun alt kisminda
yazilmalidir. Kisaltmalarin aciklamasinin yaziminda once kisaltma yazilmali, iki nokta ust
Uste () isaretinden sonra kisaltmanin agik hali yazilmalidir. Kisaltmalar birbirinden virgill
ile ayniimaldir. Tabloda kullanilan degiskenlerin birimleri parantez icinde belirtiimelidir.
Belirli bir araligi kapsayan birimler aralik dilimi ile sayisal olarak ifade edilmelidir. Tabloda
verilen ondalik sayilarda, Turkce makalelerde virgiil (,); Ingilizce makalelerde nokta (.)
kullanilmalidir. Tablolarda verilen ondalik sayilarda virgiil veya noktadan sonra iki basamak
yazilmaldir (Ornek: 31,12 veya 20.10). Ortalama, yiizde ve ortanca degerleri disindaki
degerler (p, r, vb.) virgillden/noktadan sonra tic basamak olarak yazilmalidir. Tablo 6rnegi
asagida bulunmaktadir.

Tablo 1. Gruplarin Bilgi Testi Sonuglari

Bilgi Testi TU Grubu SH Grubu TU-SH Grubu

(n=20) (n=20) (n=20) t ps
On Test 60,50+13,17  69,05¢14,11  67,14:14,54 0,002 0,051
Son Test 83,00£14,18  73,50+9,33 83,33+10,17 0,002 0,001

*p<0,05. SKruskal Wallis Analizi. TU: Teorik/uygulamali ders grubu, SH: Simile hasta
grubu, TU-SH: Teorik/uygulamal ders ve simille hasta grubu.

Sekiller

Sekil bagliklar tablolardan sonra ayn bir sayfada yer almaldir. Sekiller ise ayri bir
dosya olarak JPEG, TIFF, PNG formatinda yilksek kalitede yuklenmelidir. Makale icinde
kullanilan fotograflar net olmalidir. Fotograf ve sekiller metin icinde gegis sirasina gore
numaralandinimalidir. Yazarlar, insan 0gesinin bulundugu fotograflarda, kisiden yazili
izin ve kimligini gizleyecek onlemler almalidirlar. Izin metni makale ile birlikte dergiye
gonderilmelidir. “YONTEM” boluminiin ilk paragrafinda yayin onayr alindigina dair bilgi
verilmelidir.

Makale Gonderme Formati

Makaleler Microsoft Office Word dosyasi formatinda hem yazar isimleri olan hem de yazar
isimleri icermeyen iki kopya seklide DergiPark (http://dergipark.gov.tr/tjpr) sistemine
kullanici olarak kayit olunduktan sonra yuiklenecektir. Yazar isimlerinin bulunmadigi Word
dosyasinda adi gegen tiim kurumlarin (etik kurul onayin alindigi kurum da dahil olmak tizere)
“X” ile kapatilmasi gerekmektedir.

Makale Degerlendirme Siireci: Derginin yayin sireci, Uluslararasi Tibbi Dergi Editorleri
Komitesi (ICMJE), Dunya Tibbi Dergi Editorleri Birligi (WAME), Bilim Editorleri Konseyi
(CSE), Yayin Etigi Komitesi (COPE), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi
Standartlari Organizasyonu (NISO) kilavuzlari ile uyumludur. Yazar makalenin degerlendirme
surecini DergiPark (http://dergipark.gov.tr/tjpr) sisteminden takip edebilmektedir. Dergiye
gonderilen yazilar ilk olarak, teknik editor tarafindan yazinin dergi yonergelerine uygunlugu
acisindan degerlendirilecektir. Derginin yonergelerine uymayan yazilar, teknik duzeltme
talepleriyle birlikte yazara tekrar gonderilecektir. Makaleler ilgili alanda uzman en az iki dig
hakem tarafindan degerlendirmeye tabi tutulacak ve hakem raporlari, iletisimden sorumiu
yazara bildirilecektir. Revizyon gerektiren makalelerde yazarin hakem yorumlarini birebir
yanitlamasi ve makalenin revize edilmis versiyonunu yiklemesi gerekir. Bu siireg, yayin
kurulu makaleye onay verene kadar tekrarlanir.

Telif Hakki

Dergimizde yayinlanan yazilarin tim telif haklarn Turkiye Fizyoterapistler Dernegi'ne aittir.
Sorumluluk Reddi

Turk Fizyoterapi ve Rehabilitasyon Dergisi'nde yayimlanan yazilardaki ifadeler veya
gorusler, editorlerin, yayin kurulunun veya yayincinin gorislerini degil yazarlarin goriglerini
yansitmaktadir. Editorler, yayin kurulu ve yayinci bu tir materyaller icin herhangi bir
sorumluluk veya yukumliluk kabul etmemektedir. Yayinlanan icerikle ilgili nihai sorumluluk
yazarlara aittir.
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The scientific content of the manuscripts and their compliance with ethical principles are under
the responsibility of the author(s). The ethics committee must approve research protocols of
experimental and clinical studies and case reports following international agreements (World
Medical Association Declaration of Helsinki “Ethical Principles for Medical Research Involving
Human Subjects” www.wma.net). The journal accepts manuscripts which; have been approved
by the relevant Ethical Committees and are by ethical principles stated in the Declaration of
Helsinki. The authors must state that they conducted the study according to the abovementioned
principles in the “METHOD” section for studies conducted on human subjects. They also must
express ethical committee approval and obtain “informed consent forms” from volunteers
who participated in the study. Authors should document informed consent or consent forms
of patients or participants when necessary. Information about the approval of the volunteers,
the name of the ethics committee, and the ethics committee approval number should also
be stated in the “METHOD” section of the manuscript. For studies that do not require ethics
committee approval, letter of an exemption from the ethics committee in accordance with the
design and content of the study or an informative statement written by the responsible author
(for meta-analysis, systematic review, or invited review) should be uploaded to the system.
In studies involving “animals,” the author(s) should state in the “Methods” section that they
have protected the rights of the animals by the principles of “Guide for the Care and Use of
Laboratory Animals” (http://www.nap.edu/catalog/5140.html) and obtained approval from the
relevant Ethical Committees.

Each person listed as an author must meet the following 4 criteria for authorship recommended
by the International Committee of Medical Journal Editors (ICMJE-www.icmije.org:

o Substantial contributions to the conception or design of the work; or the acquisition,

analysis, or interpretation of data for the work; AND

. Drafting the work or revising it critically for important intellectual content; AND

. Final approval of the version to be published; AND

] Agreement to be accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are appropriately investigated and
resolved.

The scientific content of the articles and their compliance with ethical principles are the

responsibility of the authors. All studies must be checked by a licensed plagiarism detection

software (iThenticate/Turnitin etc., by CrossCheck) and uploaded to the system as a

supplementary document at the time of application.

The similarity rate in the content of the article should not be over 20% and should not have any
similarity with the previous works of the authors except for the references, table, and figure
contents. Articles with a more than 20% similarity rate are rejected without being sent to the
referee. In case of suspected or detected plagiarism, citation manipulation, and data forgery/
fabrication, the editorial board will follow the COPE guidelines and act accordingly.

The corresponding author carries out all kinds of correspondence from the presentation stage
to the printing of the article. The corresponding author should scan and upload the following
documents to the system.

] Ethics committee approval form,

. Copyright transfer form (must be e-signed or original signed. Another author’s name
cannot be added later, and the order of authors cannot be changed, except for those whose
signatures are on this form.)

. Author contribution form

. Conflict of interest form
Publication rights agreement form

Suppose there are cited articles, tables, and figures previously published in articles, books, or
journals. In that case, the authors must obtain written permission from the copyright holder for
the table, figure, survey, and scale (validity, reliability studies and special permission for its use,
certificate/scales), send the permission letter together with the article, and indicate this in the
article. In addition, the signed permission of the patient or his legal representative should be
attached for the photographs that may reveal the identity of the patient, and it should be stated in
the “METHOD” section. Finally, if the papers are presented in scientific meetings and presented
and/or published in the abstracts book, authors must be stated on the title page.

Instructions for Authors

Articles should be prepared following ICMJE -Recommendations for the Conduct, Reporting,
Editing, and Publication for Scholarly Work in Medical Journals (updated in December 2019 -
http://www.icmje.org/icmje recommendations.pdf). In addition, authors are required to prepare
an article in accordance with the Consolidated Standards of Reporting Trials (CONSORT)
Statement. Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
Statement should be used for original research studies, Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Statement should be used for systematic reviews and
meta-analysis, and Animal Research: Reporting of In Vivo Experiments (ARRIVE) Statement for
experimental animal studies.

Turkish dictionary of Turkish Language Institution should be considered in Turkish manuscripts.
A native speaker should edit the manuscripts and abstracts in English before being submitted
to the journal. Editors or field editors may request proofreading for English articles or English
abstracts if they deem necessary.

Original Article: It consists of research that provides basic or clinical information on a current
and essential topic, extends, and advances previous studies, or introduces a new approach to
a classic topic. Original articles should not exceed 4000 words, and the number of references
should not exceed 40.

Case Report: It describes interesting cases, novel ideas, and techniques. Figures, tables, and
references should be as minimal as possible to explain and support the text. The number of
words should not exceed 2000, and the number of references should not exceed 20.

Editorial Comment: The Editorial Board may invite an author who is an expert in education and
clinical practice to write an informative article or comment on a particular subject. The number of
words should not exceed 1000, and the number of references should not exceed 10.

Invited Review/Sy ic Review/Meta-Analysis: Systematic reviews and meta-analyses
are prepared directly, while invited authors prepare invited reviews. They should also include
the current literature for any subject about physiotherapy and rehabilitation science and clinical
applications. It is especially preferred that the authors have published publications on that
subject. The number of words should not exceed 6000, and the number of references should
not exceed 100.

Editorial Letter: It is published with the approval of the Editorial Board. If the letter is a

commentary on an article published in the journal, it should be stated as the source to which

article (number, date) it is dedicated. The answer to the letter is given by the editor or the

author(s) of the article, again by publishing it in the journal. The number of words in the letters

is limited to 500, and the number of references is limited to five.

Articles submitted for publication in the journal;

o The writing page should be A4 size, with a PC-compatible Microsoft Word program.

o “Times New Roman” font with a 12-font size should be used, and all parts of the article
should be written with 1.5 line spacing.

o At least 2.5 cm of space should be left on each side of the page.

. Pages (bottom right corner) and lines should be numbered.

. The main headings of the article (Introduction, Method, Results, Discussion, and
References) should be written in capital letters and in bold.

. Sub-headings should begin with a capital letter as a sentence case and bold.

. In the numerical values given in the text, a comma (,) should be used in Turkish articles
and a period (.) in English articles. In these numerical values given, two more digits of the
number should be given after the comma or period, excluding p and r values (Example:
13.31 or 15.21); the p and r values should be written as three digits after the comma/
period.

] Abbreviations are given in parentheses at the first occurrence of the word, and that
abbreviation is used throughout the text. Reference can be made to the scientific spelling
rules for internationally used abbreviations.

Title Page

The title of the manuscript should be brief but descriptive for the content and compatible with
the purpose. Article title should be written in Turkish and English. The Turkish and English titles
should be written in bold with capital letters. Besides, a short running title (not exceeding 40
characters) should be specified both in Turkish and English on the title page. The number of
words (excluding title page, references, tables, and figures) of the article should be written.
Full names, surnames (written in a capital letter), academic titles, institutions, and digital
identifiers Open Researcher and Contributor ID (ORCID) of the authors, full name and address
of the clinic, department, institute, hospital, or university which the study was conducted at
should be declared using superscript numbers for each author. The contact information of the
corresponding author should also be specified. The title page should include each author’s
contact information, address, current e-mail address, and business phone number.



Abstracts
Each manuscript should include both Turkish and English abstracts.
Turkish Abstract and Keywords

The Turkish abstract should begin from a separate page and not exceed 250 words. The Turkish
summary section should include the purpose of the study, the methods, the primary findings,
and the result. The abstract should be titled “Oz” and divided into subheadings of “Purpose,”
“Methods,” “Results,” and “Conclusion.” The p-value must be specified in the “Results” section.
A comma (,) should be used in decimal numbers in Turkish article summaries.

The number of keywords should not be less than 3 or more than 5. Keywords should be selected
from the “Turkey Science Terms” list (http:/www.bilimterimleri.com). The out-of-list terms may
be used for a new concept. Each keyword begins with an uppercase letter, separated by a comma
and written in alphabetical order. If the article is in Turkish, the keywords in the English abstract
should be written in the alphabetical order of the Turkish keywords.

English Abstract and Keywords:

The English abstract should begin on a separate page and not exceed 250 words. A period (.)
should be used in decimal numbers in the English summary. English abstract must be divided
into subheadings of “Purpose,” “Methods,” “Results,” and “Conclusion.” The English abstract
and keywords should be the same as the Turkish abstract and keywords. Keywords should be
selected from “MeSH (Medical Subject Headings)” terms. The out-of-list terms may be used for
a new concept that has not taken place in MeSH yet. Each keyword begins with an uppercase
letter, separated by a comma and written in alphabetical order. If the article is in English, the
keywords in the Turkish abstract should be sorted according to the alphabetical order of the
English keywords.

Sections of the Original Research Articles

The sections of Turkish Article consist of “Girig”, “Yontem”, “Sonuglar” and “Tartisma”. In
English articles, there are “Introduction,” “Methods,” “Results,” and “Discussion” sections.
Abbreviations can be used for the expressions repeated more than five times in the manuscript.
The explanation of the abbreviation should be stated in the first place in the text.

Introduction

The introduction should summarize the basic knowledge obtained from previous studies related
to the study topic. The rationale and purpose of the study should be described briefly.

Methods

The clinical, technical, or experimental methods in the study should be clearly stated.
Appropriate references should be given for the method. In this section, the authors must state
that they carried out their studies on humans in accordance with the principles of the Declaration
of Helsinki, that they received approval from the relevant ethics committee (name of the ethics
committee, date, and protocol number should be written) and informed consent was obtained.
The method section should include the subtitle as “Statistical analysis.” If an animal is used in
the study, the authors should state that they protect animal rights in line with the principles of
the Guide for the Care and Use of Laboratory Animals (http://www.nap.edu/catalog/5140.html)
and have obtained approval from the relevant ethics committee. A statement that publication
approval has been obtained for photographs that may reveal the identity of the participants
should be included in this section.

If any statistical program is used, the name of the software program, version number, location,
date and company information should be written. Information on statistical analysis methods
and the calculation of sample size should be presented and supported with references when
necessary.

Results

The results should not contain any interpretation that is not based on numerical data. In the text,
repetition of the data presented in the tables should be avoided, and the most important results
should be emphasized.

Discussion

The discussion should begin with information on the most important results obtained in the
study. Results from the study should be interpreted and correlated with the results of previous
studies. In the discussion, the limitations of the study, its contribution to the literature, and
clinical practice should be stated. It should be avoided to repeat the findings in the “Results”
section and the tables with their details in the discussion section. Data not obtained in the study
should not be discussed.

The following titles should be added after the discussion section with their explanations:

o Sources of Support: If there are supporting organizations, it should be specified.

. Conflict of Interest: It should be stated if there is a conflict of interest.

. Author Contributions: Authors’ contributions to the article should be stated. Contributions
should be gathered under the headings of idea/concept, design, supervision/consulting,
resources and funding, materials, data collection and/or processing, analysis and/or
interpretation, literature review, article writing, critical review.

. Explanations: 1f the article has been presented in the form of an abstract and/or a
conference proceeding before, information about the scientific meeting, place, and
date of the presentation, and if published, the publication organ should be stated in the
“Explanations” section.

. Acknowledgement: Information about individuals and/or organizations that do not meet
the criteria for being an author but provided support during the research (reading the
article, writing, technical support, language, and statistical support, etc.) should be stated
in the “Acknowledgements” section as briefly and concisely as possible.

References

References should be placed after the main text. References should be numbered in the order of
occurrence in the text, at the end of the sentence (before the point), with Arabic numerals, and
in parentheses [Example: ....... it was found (21).]. The number of references should not exceed
40, and the use of references older than ten years should not exceed 15% of the total number
of references. Unless necessary, the use of books, web pages, unpublished observations, and
personal interviews as references should be avoided. If more than one reference is cited, a
comma should be placed between them, and no spaces should be left before or after the comma.
An example (3,7,15-19) can be given; “15-19” covers five publications from reference 15 to
reference 19. If the article is in English, the references that the name will indicate in the text
should be specified as “Author’s name et al.” (Example: Burtin et al.); if the text is in Turkish,
the references that the name will indicate in the text should be specified as “Yazar adi ve dig.”
(Example: Burtin ve dig.).

Journal names should be presented in abbreviated form as in Index Medicus. All authors should
be written if the number of authors is six or less in the standard journal. If the number of authors
is more than 6, the first six authors should be written, and the other authors should be specified
as “ve dig.” for Turkish articles and “et al.” for English articles. Authors who will use programs
such as Endnote, Mendeley should use the “VANCOUVER” style. The information that must be
included in a reference given in Vancouver style is as follows:

- Author(s) name(s), - Article title, - Journal name (abbreviated as in Index Medicus), -
Publication year, - Journal volume and issue, - Page range (Example:10-5).

Reference writing examples are as follows:

. Article; Burtin C, Saey D, Saglam M, Langer D, Gosselink R, Janssens W, et al.
Effectiveness of exercise training in patients with COPD: the role of muscle fatigue. Eur
Respir J. 2012;40(2):338-44.

. Studies published as a supplement of the journal; Hielkema T, Hadders Algra M. Motor and
cognitive outcome after specific early lesions of the brain-a systematic review. Dev Med
Child Neurol. 2016;58(Suppl 4):46-52.

. Book; Murtagh J. John Murtagh’s general practice. 4th ed. Sydney: McGraw-Hill Australia
Pty Ltd; 2007.

] Book Section; Cerulli G. Treatment of athletic injuries: what we have learned in 50 years. In:
Doral MN, Tandogan RN, Mann G, Verdonk R, eds. Sports injuries. Prevention, diagnosis,
treatment and rehabilitation. Berlin: Springer-Verlag; 2012: p. 15-9.

. Congress Papers; Callaghan MJ, Guney H, Bailey D, Reeves N, Kosolovska K, Maganaris
K, et al. The effect of a patellar brace on patella position using weight bearing magnetic
resonance imaging. 2014 World Congress of Osteoarthritis Research Society International,
April 24-27, 2014, Paris. Osteoartr Cartilage; 2014;22(Suppl):S55.

. Web pager; Diabetes Australia. Gestational diabetes [Internet]. Canberra (AU): Diabetes
Australia; 2015 [updated 2015; cited 2017 Nov 23]. Available from: https://www.
diabetesaustralia.com.au/gestational-diabetes.

Tables

Tables should be prepared in Microsoft Word file format, placed at the end of the article on
separate pages, and numbered according to the order in which they occur in the main text.
The total number of tables and figures should be at most 6. A short title should be written
for each column heading in the tables. The first letter of each word in table columns must be
capital. Table number and title should be at the top of the table; “table” should be written in bold,
separated from the table title by (.) (Example: Table 1. Sociodemographic Characteristics of
the Participants). Vertical lines should not be used in tables, and only horizontal lines should be
used above and below the first line and below the last line of the table. The p values in the table
should be indicated with *, **. Notes and explanations of abbreviations used in the table should
be written at the bottom of the table. While writing the explanation of the abbreviations, the
abbreviation should be written first, and the open version of the abbreviation should be written
after the colon (:) sign. Abbreviations should be separated by commas. The units of the variables
used in the table should be specified in parentheses. Units covering a certain range should be
expressed numerically by the range segment. In decimal numbers given in tables, comma (,)
in Turkish articles; point (.) in English articles should be used. In the decimal numbers given in
the tables, two digits should be written after the comma or the point (Example: 31,12 or 20.10).
Values other than a mean, percent, and median values (p, r, etc.) should be written as three digits
after the comma/point (Please see the example table below).

Table 1. Knowledge Test Results of the Groups

Group TP Group SP Group TP-SP
Knowl Test
nowledge Test 1) (n=20) (n=20) t pe
Pre Test 60.50+13.17  69.05+14.11 67.14+14.54  0.002 0.051
Post Test 83.00+14.18  73.50:9.33 83.33+10.17  0.002 0.001

*p<0,05. SKruskal Wallis Analysis. TP: Theoretical/practical course group, SP: Simulated patient
group, TP-SP: Theoretical/practical course, and simulated patient group.

Figures

A list of figures should be placed on a page after the list of tables. The authors are expected to
submit good quality figure(s) in JPEG, TIFF, or PNG versions as separate files. The photographs
used in the manuscript should be clear. The photographs and figures should be numbered in
the order in which they are referenced. If the manuscript involves humans, written consent of
the participants should be collected, and precautions should be taken to disguise individuals’
identities. The text of the consent form should be sent to the journal with the manuscript. It
should be indicated in the first paragraph of the “METHOD” section that the written consent was
collected from the participants.

Manuscript Submission

Two copies of the manuscript should be prepared for submission as Word files. One file must
have all author details included, and the other must be anonymized. Both versions should
include the title, abstract, body, and references. All institutions mentioned in the anonymous file
(including the institution where the ethics committee approval was obtained) must be written as
“X.” Both copies will be uploaded (after registering as a user) in the DergiPark (http:/dergipark.
gov.tr/tjpr) system.

Peer Review Process: The editorial and publication process of the journal is shaped following the
guidelines of the International Committee of Medical Journal Editors (ICMJE), World Association
of Medical Journal Editors (WAME), Council of Science Editors (CSE), Committee on Publication
Ethics (COPE), European Association of Science Editors (EASE), and National Information
Standards Organization (NIS0). The author(s) will be able to follow the evaluation process of
the article from the DergiPark system (http:/dergipark.gov.tr/tjpr). Manuscripts submitted to
the journal will first go through a technical evaluation process where the editorial office staff
will ensure that the manuscript has been prepared and submitted following the journal’s
guidelines. Submissions that do not conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests. The articles will be evaluated by at least
two external referees who are experts in the relevant field, and the referee reports will be sent
to the corresponding author. If a revision is required, the author should respond to all referee
comments and upload the revised version of the manuscript. This process will be repeated until
the editorial board approves the manuscript.

Copyrights

Copyrights of all published articles will be held by the publisher: Turkish Physiotherapy
Association.

Disclaimer

The information, opinions, and views presented in the Turkish Journal of Physiotherapy and
Rehabilitation reflect the views of the authors and contributors of the articles and not of the
editors, the editorial board, or the publisher. The editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materials. The final responsibility regarding the
published content rests with the authors.
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EDITORDEN

Degerli Okurlarimiz,

Turk Fizyoterapi ve Rehabilitasyon Dergisinin 2023 yili Agustos sayisinda 12
arastirma makalesi, iki sistematik derleme ve bir olgu sunumu ile karsiniza ¢ikiyoruz.

Arastirma makalelerinde COVID-19 pandemi doneminin hastaligi geciren/
gecirmeyen, egzersiz yapan/yapmayan ve skleroderma tanili bireylerdeki
etkileri; coklu engele sahip cocuklarin motor performanslari; fizyoterapistlerin
kardiyopulmoner resiisitasyon bilgi diizeyleri; Dereceli Kronik Agri Olcegi 2.0'nin
Tirkce uyarlamasy; stajyer fizyoterapistlerde spesifik olmayan bel agrisinin etkileri;
spesifik olmayan bel agrili hastalarda terapétik egzersizlere uyum; giirescilerde
Q acisi ve esneklik; obstetrik brakiyal pleksus yaralanmasi olan c¢ocuklarda
postural salimm; uzaktan fizyoterapi ve rehabilitasyon egitiminde e-6grenme
stilleri; fizyoterapi ve rehabilitasyon bélimi son sinif 6grencilerinde tiikenmislik,
umutsuzluk ve sosyal destek algisi iliskisi incelenmistir.

Sistematik derlemeler modifiye posterior omuz germe egzersizleri ile kas enerji
tekniklerinin etkinligine yonelik olup olgu sunumunda Shprintzen-Goldberg
sendromunda cevresel zenginlestirme ve nérogelisimsel tedavi hakkinda kiymetli
veriler sunulmaktadir. Bu degerli calismalar ile fizyoterapi ve rehabilitasyon alaninda
gtincel konular sizlere sunmak editéryal ekip olarak bizlere kivang vermektedir.

Okuyucularimizin 8 Eylil Diinya Fizyoterapistler Guniind kutlar, 9. Ulusal Fizyoterapi
ve Rehabilitasyon Kongresinin 26-28 Ekim 2023 tarihlerinde Pamukkale
Universitesi Fizik Tedavi ve Rehabilitasyon Fakiiltesi tarafindan diizenlenecegini
bildirmek isteriz. Ulusal ve uluslararasi is birliklerini arttiracagini diistindtigiimiiz bu
onemli toplantida bulusabilmek umuduyla hepinize saglik, basari ve mutluluk dolu
gunler dileriz.

23-24 Eylil tarihleri arasinda istinye Universitesinde diizenlenecek olan
SCOSYM 2023 Sempozyumu'nda sunulan bildirilerin Ekim ayinda ek sayi olarak
yayinlanacagini bildirmekten mutluluk duyariz.

Yayin Kurulu Adina,
Saygilarimla,

Prof. Dr. H. Serap INAL
Bas Editor
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Dear Readers,

We present to you 12 research articles, two systematic reviews, and a case report
in the August 2023 issue of the Turkish Journal of Physiotherapy and Rehabilitation.

In research articles, the effects of the COVID-19 Pandemic on convalescent
and healthy individuals, on exerciser and non-exerciser adults, and patients
with scleroderma; motor performance of children with multiple disabilities;
cardiopulmonary resuscitation knowledge level of physiotherapists; Turkish version
of Graded Chronic Pain Scale 2.0; effects of non-specific low back pain in trainee
physiotherapists; adherence to therapeutic exercises in patients with non-specific
low back pain; Q angle and flexibility in wrestlers; postural sway in children with
obstetric brachial plexus injury; e-learning styles in distance physiotherapy and
rehabilitation education; relationship of burnout, hopelessness and social support
perception in senior physiotherapy and rehabilitation students were investigated.

Systematic reviews are focused on the effectiveness of modified posterior shoulder
stretching exercises and muscle energy techniques, and in the case report, valuable
data on environmental enrichment and neurodevelopmental therapy in Shprintzen-
Goldberg syndrome are presented. As the editorial team, we are proud to present
you these valuable studies and current issues in the field of physiotherapy and
rehabilitation.

We congratulate the September 8 - World Physiotherapists Day of our readers and
would like to inform you that the 9th National Physiotherapy and Rehabilitation
Congress will be organized by Pamukkale University Faculty of Physical Therapy
and Rehabilitation on October 26-28, 2023. We wish you all days full of health,
success, and happiness with the hope of meeting at this important meeting, which
we think will increase national and international cooperation.

We are pleased to announce that the abstracts presented at the SCOSYM 2023
Symposium, which will be held at Istinye University between September 23-24, will
be published as an additional issue in October.

On behalf of the Editorial Board,
Kind Regards,
Editor-in-Chief
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ARASTIRMA MAKALELERi (ORIGINAL ARTICLES)

FiZYOTERAPI VE REHABILITASYON EGITiMINDE E-OGRENME STILLERi iLE AKADEMiK PERFORMANS VE
ALGILANAN OGRENME DUZEYLERi ARASINDAKI iLiSKINiN INCELENMESI
INVESTIGATION OF THE RELATIONSHIP BETWEEN E-LEARNING STYLES AND ACADEMIC PERFORMANCE AND PERCEIVED
LEARNING LEVELS IN PHYSIOTHERAPY AND REHABILITATION EDUCATION

Satuk Bugrahan YINANC, Anil OZUDOGRU

COMPARISON OF MOTOR PERFORMANCE BETWEEN CHILDREN WITH MULTIPLE DISABILITIES AND TYPICAL
DEVELOPMENT ... T 157
COKLU ENGELE SAHIP COCUKLAR ile TiPIK GELISIM GOSTEREN YASITLARI ARASINDA MOTOR PERFORMANSIN
KARSILASTIRILMASI

Zeynep GUVEN, Vesile YILDIZ KABAK, Arzu DEMIRCIOGLU KARAGOZ, Nurcan GEVIK, Songiil ATASAVUN UYSAL

INVESTIGATION OF PHYSICAL ACTIVITY, SLEEP QUALITY, ANXIETY AND DEPRESSION LEVELS AMONG
EXERCISER AND NON-EXERCISER ADULTS IN THE COVID-19 PANDEMIC_ . — 165
COVID-19 PANDEMISINDE EGZERSIZ YAPAN VE YAPMAYAN YETISKINLERIN FIZIKSEL AKTIVITE, YASAM KALITESI,
ANKSIYETE VE DEPRESYON DUZEYLERININ INCELENMESI

Ayse ZENGIN ALPOZGEN, Cigidem EMIRZA, Saliha GURDAL KARAKELLE, Aybike SENEL, Zeynal YASACI, Ozge ERTAN HARPUTLU

TURKIYE'DEKi FiZYOTERAPISTLERIN KARDIYOPULMONER RESUSITASYON BiLGi DUZEYLERININ
DEGERLENDIRILMESi 173
EVALUATION OF CARDIOPULMONARY RESUSCITATION KNOWLEDGE LEVELS OF PHYSIOTHERAPISTS IN TURKEY

Rabia Tugba KILIC, Melike MESE- BURAN, Hayri Baran YOSMAOGLU

FUNCTIONS, SLEEP, FATIGUE AND QUALITY OF LIFE IN PATIENTS WITH SCLERODERMA DURING COVID-19:
CROSS - SECTIONAL STUDY
COVID-19 PANDEMISi SIRASINDA SKLERODERMALI HASTALARDA FONKSIYON, UYKU, YORGUNLUK VE YASAM KALITESI:
KESITSEL _CALISMA

Tugba CiVi KARAASLAN, Ela TARAKCI, Ozal KELES, Yasemin ASLAN KELES, Serdal UGURLU

THE COMPARISON OF THE PHYSICAL AND SOCIAL INFLUENCES OF THE COVID-19 PANDEMIC IN
CONVALESCENTS AND CONTROLS: A CASE-CONTROL STUDY.
COVID-19 GECIRIP IYILESMIS KiSILER VE KONTROLLERDE COVID-19 PANDEMISININ FIZIKSEL VE SOSYAL ETKILERININ
KARSILASTIRILMASI: BIR VAKA KONTROL CALISMASI

Gozde [YIGUN, Sevim OKSUZ, Zehra GUGHAN TOPCU, Ozde DEPRELI, Aytiil OZDIL

RELIABILITY AND VALIDITY OF THE TURKISH VERSION OF THE GRADED CHRONIC PAIN SCALE 2.0 ...ccocrvre 199
DERECELI KRONIK AGRI OLCEG 2.0° NiN TURKCE VERSIYONUNUN GUVENIRLIK VE GECERLILIGI
Hiisniye YOL AGIL, Rasmi MUAMMER

STAJYER FIZYOTERAPISTLERDE NONSPESIFiK BEL AGRISININ POSTUR, KOR ENDURANS VE LUMBOPELVIK
STABILITE iLE ILI§KISI
THE RELATIONSHIP OF NONSPECIFIC LOW BACK PAIN WITH POSTURE, CORE ENDURANCE AND LUMBOPELVIC STABILITY
IN INTERN PHYSIOTHERAPISTS

Hiiseyin Tolga ACAR, Pinar YASAR, Rumeysa ATES, Ahmet Said UYAN, Ayhan CANBULUT, Sabriye ERCAN, Zeliha BASKURT
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FiZYOTERAPI VE REHABILITASYON EGIiTiMINDE
E-OGRENME STILLERI iLE AKADEMiK PERFORMANS
VE ALGILANAN OGRENME DUZEYLERi ARASINDAKI

ILISKININ INCELENMESI

ARASTIRMA MAKALESiI

0z
Amag: Arastirmamizda uzaktan egitimle yiriitilen fizyoterapi ve rehabilitasyon egitiminde 6grencilerin baskin

ogrenme stillerinin arastiriimasi, 6grenme stilleri ile akademik performans ve algilanan 6grenme diizeylerinin
karsilastirimasini amaglamistir.

Yontem: Calismamizin verileri 2020-2021 egitim 6gretim yili bahar dénemi final sinavlari haftasinda cevrimici
ortamda toplanmistir. Kirsehir Ahi Evran Universitesi fizik tedavi ve rehabilitasyon bélimiindeki 352 6grenciye
cevrimici ortamda ulasiimistir. Arastirmamizda demografik bilgiler ve akademik performansi degerlendirmek icin
agirlikl dénemsel not ortalamasi bilgisine ek olarak Elektronik Ortamlar icin E-Ogrenme Stilleri Olcegi ve Algilanan
Ogrenme Diizeyi Olcegi ile veriler topland.

Sonuglar: Calismamiza cevrimici ortamda uygulanan ankete tamamlayan ve calisma kriterlerine uyan 300
égrenci dahil edilmistir. Dahil edilen 8grencilerin %75'i kadin, %25'i erkek 6grencilerden olusmaktadir. Ogrencilerin
cogunlugunun mantiksal 6grenme stilini (%35,7) kullandigl bulunmustur. Akademik performans 7830 + 19,20;
algilanan 6grenme diizeyi ise 42,08 + 7,96 olarak bulunmustur. Aktif 6grenme ve sezgisel 6grenme stilleri ile akademik
performans ve algilanan 6grenme diizeyleri arasinda bir iliski bulunmamustir (p>0,05) ancak diger 6grenme stilleri
ile pozitif yonlu iliski bulunmustur. Sosyal 6grenme ve bagimsiz 6grenme stilini baskin olarak kullanan 6grencilerin
algilanan psikomotor 6grenme diizeyleri gérsel-isitsel 6grenme stilini kullanan 6grencilere gére anlamli olarak yiiksek
oldugu gorilmiisttir (p=0,02).

Tartisma: Uzaktan egitim doneminde fizyoterapi 6grencilerinin yaygin olarak mantiksal égrenme stilini tercih
etmelerine ragmen gorsel-isitsel ve sozel 6grenme stillerini tercih eden o6grencilerin daha yiiksek akademik
performans gosterdigi goriilmustir. Akademik acidan daha basarili olan gorsel-isitsel égrenme stilinde fizyoterapi
egitiminde 6nemli yere sahip olan algilanan psikomotor 6grenme puanlari ise sosyal ve bagimsiz 6grenme stilini
tercih eden 6grencilere gore diisiik oldugu goriilmektedir. Fizyoterapi egitiminde psikomotor 6grenme 6nemli bir yere
sahiptir. Psikomotor 6grenmede yasanan problemler fizyoterapistlik meslegindeki uygulamalarin gerceklestirilmesinde
problemlere yol acabilir.

Anahtar kelimeler: Akademik Basari, Algilanan Ogrenme, Ogrenme, Uzaktan Egitim

INVESTIGATION OF THE RELATIONSHIP BETWEEN
E-LEARNING STYLES AND ACADEMIC PERFORMANCE
AND PERCEIVED LEARNING LEVELS IN
PHYSIOTHERAPY AND REHABILITATION EDUCATION

ORIGINAL ARTICLE

ABSTRACT

Purpose: In our research, we aimed to investigate the dominant learning styles of students in physiotherapy and
rehabilitation education conducted with distance education, to compare learning styles with academic performance
and perceived learning levels.

Methods: The data of our study were collected online during the spring semester final exams week of the 2020-2021
academic year. 352 students in the physical therapy and rehabilitation department of Kirsehir Ahi Evran University
were reached online. E-Learning Styles Scale for Electronic Media, Perceived Learning Level Scale, and demographic
information form were used in our research. In order to evaluate academic performance, weighted semester grade
point average information was obtained. Results: 300 students who completed the online questionnaire and met the
study criteria were included in our study. 75% of the included students are female and 25% are male. It was found
that the majority of the students used the logical learning style (35.7%). Academic performance 78.30 + 19.20; the
perceived learning level was found to be 42.08 + 7.96. There was no relationship between active learning and intuitive
learning styles with academic performance and perceived learning levels (p>0.05), but a positive relationship was
found with other learning styles. It was observed that the perceived psychomotor learning levels of the students using
social learning and independent learning styles were significantly higher than the students using the audio-visual
learning style (p=0.02).

Conclusion: Although physiotherapy students commonly prefer logical learning styles during the distance education
period, it has been observed that students who prefer audio-visual and verbal learning styles have higher academic
performance. Although it was observed that the academic performance levels of the students using the audio-
visual learning style were higher, the perception of psychomotor learning was found to be low when compared
with the students using the social and independent learning style. Psychomotor learning has an important place in
physiotherapy education. Problems experienced in psychomotor learning may cause problems in the realization of
practices in the physiotherapist profession.

Key words: Academic Success, Perceived Learning, Learning, Distance Education
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Fizyoterapi ve Rehabilitasyon Egitiminde E-Ogrenme Stilleri ile Akademik Performans ve Algilanan Ogrenme Diizeyleri Arasindaki iliskinin incelenmesi

GIRIS

Ogrenme stilleri yeni bir bilgiyi ya da beceriyi al-
gilama, isleme ve akilda tutmak icin tercih edilen
yontemleri aciklayan genel bir terimdir. Ogrenme
stili cevre ve aliskanliklara gore sekillenmekte, ki-
siden kisiye farkliliklar géstermektedir (1). Ogren-
me stillerinin temelinde 6grencinin ne 6grendigi
degil nasil 6grendigi yatmaktadir. Ogrenme stille-
rini tanimlamak icin bircok model ve teori ortaya
atilmistir (2). Ogrenme stillerini tanimlamada sik
tercih edilen modellerden biri Kolb’un deneyimsel
6grenme teorisidir (3). Kolb kitabinda 6grenmeyi
“deneyimin bilgiye doniisturildigd” bir strec olarak
tanimlar. Bu teori dort farkli 6grenme stiline dayan-
maktadir. Bunlar somut deneyim, yansitici gézlem,
soyut kavramlastirma ve aktif deneyimdir. Somut
deneyim, 6grenme siirecinde geri bildirim alma,
hissetme gibi etkenleri; yansitici gézlem, goézlem-
ler, deneme-yanilma gibi etkenleri; soyut kavram-
lastirma, olaylar arasindaki baglantilar diisiinme,
neden-sonug gibi etkenleri; aktif deneyim ise yapa-
rak 6grenme gibi etkenleri kapsar. Kolb’un teorisine
gore etkili 6grenme icin bu dort modelin birlikteli-
gi gerekmektedir (3). Bu modelin amaci, 6gretimin
en dnemli parcalarindan biri olan 6grencinin tercih
ettigi 6grenme stilini saptamak ve 6grenme siire-
cinin daha verimli olmasini saglamaktir. Sinif orta-
minda gerceklestirilen 6§renme siirecinde, 6grenci
merkezli egitimin kullanilmasi gerektigini belirten
bircok calisma vardir (4). Bu dogrultuda egiticilerin,
6grenme stillerine uygun bir sekilde egitim verme-
si, 6grenme stillerinin bilincinde olmasi 6grenme
siirecinin kalitesini arttirmaktadir. Ogrenme siire-
ci siniftan ¢ikip elektronik ortama gectigi zaman,
ogrencilerin de kendi 6grenme stilleri hakkinda bi-
linclenmesi, 6grenme siirecini daha verimli bir hale
getirebilir (5).

Dijitallesen dinya ile internet temelli araclarin
egitimdeki yeri gittikce artmaktadir. Bu araclar
herhangi bir zaman ve herhangi bir yerde kolayca
bilgiye ulasmayr mimkiin kilmaktadir. E-68renme,
uzaktan egitimin bir parcasi olup, 6grenme eyle-
mini desteklemek amaciyla egitim materyallerine
dijital ortamdan erismek olarak tanimlanmustir (6).
E-68renmede kullanilan materyaller icinde seslen-
dirilen/okunan yazilar, hareketli/hareketsiz resim-
ler, videolar, interaktif uygulamalar ve semalar gibi
bircok ara¢ bulunmaktadir (7). Uzaktan egitimin
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yayginlasmasiyla birlikte 6grenci memnuniyeti ve
6grenmede 6nemli rol oynayan faktorleri belirleme-
ye yonelik arastirma ihtiyaci da artmistir (8). Algi-
lanan 6grenme diizeyi, 6grenmenin ve ders deger-
lendirmenin bir gostergesi olarak kullaniimaktadir
(9). Bu alanda yapilan bir calismada yazarlar algila-
nan 6grenmeyi, “6grencinin 6grenme deneyiminden
once ve sonra beceri ve bilgi diizeylerine iliskin al-
gilarindaki degisiklikler” olarak tanimlamaktadirlar
(8). Egitmenlerin, egitim tasarimi, sunumu ve de-
gerlendirmesi gibi yonler acisindan uzaktan egiti-
min kalitesini artirmak ve sonuc olarak 6grencilerin
6grenme deneyimini gelistirmek icin 6grencilerin
6grenme dizeylerini nasil algiladiklarini degerlen-
dirmesi 6nemlidir. Algilanan 6grenme diizeylerini
nelerin arttirdigini 6grenmek, egitmenlerin daha
basarili ve kaliteli uzaktan egitim vermesini sagla-
yabilir (8).

Fizyoterapi egitimi temel tip egitimleri (zerine
insa edilen klinik problem ¢6zme ve uygulama egi-
timlerinin yogun olarak islendigi 4 yillik bir sireci
icermektedir. Fizyoterapi egitiminde &grencilerin
6grenme stillerini degerlendiren bir sistematik der-
lemede oOgrencilerin farkli 6grenme stilleri tercih
ettigi belirtilmistir. Bu calismaya gore fizyoterapi
ogrencilerinin en cok tercih ettikleri 6grenme stili
acik teorik kavramlarla desteklenen aktif katimdir.
Buna ek olarak basarili bir fizyoterapi egitimi icin
teorik bilgilerle birlikte yeterli uygulamali egitim
verilmesi gerektigi bildirilmistir. Uygulama odakli
egitimlerde teorik dersleri minimal diizeyde tutup
egitimin problem cézme ve uygulamali egitimlerle
harmanlanmasi gerektigini ifade etmislerdir (6).
Ancak uzaktan egitimle verilen fizyoterapi egitim-
lerinde nasil bir yol izlenecegi ile ilgili literatiirde
yeterli bilgi bulunmamaktadir.

Gecmiste yapilan calismalar daha cok e-6grenmede
kullanilan teknoloji ile ilgiliyken, teknolojideki gelis-
meler ve artan ulasilabilirlikle birlikte glinimuzdeki
calismalar 6grenci ve egitmenlerin e-6grenmeye
karsi yaklasim ve etkilesimlerine, egitimin kalitesi
ve akademik basariya yonelmistir (10). Bu ylizden
calismamizin amaci uzaktan egitimin vazgecilmez
bir hal aldigi bu dénemde fizyoterapi ve rehabili-
tasyon &grencilerinin uzaktan egitim doéneminde
baskin 6grenme stillerini belirlemek, 6grenme stili



skorlari ile akademik performans ve algilanan 6g-
renme diizeyleri arasindaki iliskiyi incelemek, baskin
kullanilan 6grenme stilleri ile akademik performans
ve algilanan 6grenme dizeylerini karsilastirmaktir.

YONTEM

Bu arastirma nicel yontemlerden tarama modeli ile
yapilmistir. Arastirmanin evrenini Covid-19 salgini
nedeniyle uzaktan egitimin zorunlu oldugu 2020-
2021 egitim 6gretim yili giiz déneminde Kirsehir
Ahi Evran Universitesi Fizik Tedavi ve Rehabilitas-
yon Yiiksekokulunda 6grenim géren 390 fizyoterapi
ogrencisi olusturmaktadir. G*Power 3.1 programi
ile yapilan analizde %95 giiven araliginda ve %80
glic ile 6rneklem biylklGgunin minimum 68 kisiden
olusmasi gerektigi hesaplanmistir. Katilimcilara
e-posta, WhatsApp ve kisa mesaj yollari ile ulasildi.
Dahil etme kriterleri arasinda 18 veya uzeri yasta
olmak, 2020-2021 yili bahar déneminde derslere
katilmis olmak ve calismaya katilmaya goéndlli ol-
mak bulunmaktadir. Dislama kriterlerinde ise calis-
maya katilmaya gonlli olmamak, ana dili Tirkce
olmamak bulunmaktadir. Arastirmanin yapiimasin-
da etik agcidan herhangi bir sakinca olmadigina ya-
zarlarin gorev yaptigi niversiteye ait etik kurulun
2020-17/129 karar numaral ve 24/11/2020 tarihli
karari ile onay verilmistir. Calismaya katilmayi ka-
bul eden gondllii 6grencilerden online onam alinmis
ve arastirma Helsinki Bildirgesine uygun sekilde ya-
pilmistir.

Katilimcilar 2020-2021 egitim &gretim yili gliz ve
bahar déneminde egitimlerini elektronik ortamda
uzaktan egitim ile almislardir. Derslerde kullanilan
egitim materyalleri de bir 6grenme ydnetim sis-
temi olan Ahi Yeterlige Dayal Egitim Projesi (AY-
DEP) lizerinden 68rencilere sunulmustur. Kullanilan

Yinang S.B., Oziidogru A.,

6grenme ydnetim sistemi canli (senkron) ders ve
sinavlara imkan saglayan bir sistemdir. Derslerde
kullanilan materyaller 6grenme yonetim sistemi
uzerinden 6grencilere ulastirimistir ve canl dersle-
rin tekrarlarina erisilebilmektedir. Derslerin deger-
lendirilmesinde videolu 6devler, performans 6dev-
leri, ara sinavlar ve final sinavi kullanilmistir.

Verilerin Toplanmasi

Calismada kullanilan biitiin veriler internet tizerin-
den (Google Formlar; Google LLC, Mountain View,
Kaliforniya ABD), bahar egitim-6gretim déneminin
final sinavlari haftasinda toplanmistir. Katihmcilar-
dan genel bilgiler, Elektronik Ortamlar icin e-Og-
renme Stilleri Olcegi ve Algilanan Ogrenme Diizeyi
Olgegi formlarini doldurmalari istendi.

Genel bilgiler formunda demografik bilgilerin ya-
ninda agirlikh not ortalamasi (dénemsel perfor-
mans) cevaplanmasi istendi. Demografik bilgiler
icerisinde cinsiyet, yas ve sinif bilgileri toplanmistir.

Ogrencilerin e-6grenme stillerini belirlemek icin
Gulbahar vd. tarafindan gelistirilen, gecerlilik ve
guvenilirlik analizleri yapilmis olan “Elektronik Or-
tamlar icin E-Ogrenme Stilleri Olcegi” kullanilmistir
(11). Bu 6grenme stilleri 6lcegi, 6grenme stillerini
gorsel-isitsel 6grenme, sozel 6grenme, aktif 6gren-
me, sosyal 6grenme, bagimsiz 6grenme, mantiksal
0grenme ve sezgisel 6grenme olmak lzere toplam
yedi alt gruba ayirmistir. Bu alt boyutlar tablo 1'de
aciklanmistir. Olgegin cronbach alfa degeri 0,94
olarak tespit edilmistir. E-Ogrenme Stilleri Olcegin-
de 38 madde bulunmaktadir. 1-Kesinlikle katiimiyo-
rum, 2-Katilmiyorum, 3-Kararsizim, 4-Katiliyorum,
5-Kesinlikle katiliyorum gibi degerlere sahip bes
dereceli likert tipi bir élcektir (11).

Tablo 1. Elektronik Ortamlar icin E-Ogrenme Stilleri, Aciklamalari ve iliskili Oldugu Maddeler

Ogrenme Stili Aciklamasi

iliskili Oldugu Maddeler

Gorsel-isitsel 6grenme:
Sozel 6grenme:

Aktif 6grenme:

Sosyal 6grenme:
Bagimsiz 6grenme:
Mantiksal 6grenme:

Sezgisel 6grenme:

En iyi duyarak ve gorerek 6grendigini dlisundir.

En iyi okuyarak 6grendigini disunir.

En iyi uygulayarak 6grendigini disunir.

En iyi etkilesimli grup etkinlikleri ile 6grendigini dusundir.
Kendi basina calismayi tercih eder.

En iyi detayh dustinerek 6grenir.

En iyi duygulari ile iliskilendirerek 6grendigini dustnar.

12,13,15,16,18,19,24,34
25,26,27,28,29,30,31
11,14,20,21,22,23
5,6,7,8,9,10

1,2,3,4

17,32,33

35,36,37,38
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Algilanan 6grenme diizeyini belirlemek icin Rovai
vd. tarafindan gelistirilen, Albayrak vd. tarafindan
Tirkce formu uyarlanan “Algilanan Ogrenme Dii-
zeyi Olcegi” kullanilmistir (12). Bilissel (3 madde),
duyussal (3 madde) ve psikomotor (3 madde) ol-
mak Uizere li¢c boyuttan olusan yedili likert tipi 6lcek
toplamda 9 madde icermektedir. ilgili alt boyutla-
rin cronbach alfa degerleri sirasiyla 0,65, 0,66 ve
0,727dir. ikinci ve yedinci maddeler ters kodlanmis-
tir. Alt boyutlar icinde alinabilecek en distk puan 3
en yiiksek puan 21°dir. Toplamda ise alinabilecek en
diisiik puan 9, en yiiksek puan 63'tiir (12). Olcekten
alinan yiiksek puan, algilanan 6grenme diizeyinin
yiksek oldugunu gdstermektedir.

Cahsmamizda kullanilan 8lceklerin kullanimi icin
gerekli yazili izinler ahinmistir.

istatistiksel Analiz

Elde edilen verilerin analizinde “IBM SPSS Statis-
tics for Windows, version 24.0 (IBM Corp., Armonk,

N.Y., USA)” paket programi kullaniimistir. Verilerin
normal dagilima uyup uymadigina Shapiro Wilk tes-
ti ile test edildi ve normal dagilima uymadigi go-
rildd. Tanimlayici istatistikler ortalama + standart
sapma ve yiizde (%) degeri olarak hesapland. ince-
lenen degiskenler arasindaki korelasyon Spearman
Korelasyon Analizi ile degerlendirildi. r degerleri
0-0,19 arasi ¢ok zayif korelasyon, 0,20-0,39 arasi
zayif korelasyon, 0,40-0,69 arasi orta siddette ko-
relasyon, 0,70-0,89 arasi kuvvetli korelasyon, 0,90
ve Uzeri ise cok kuvvetli korelasyon olarak aciklan-
di (13). Ogrenme stili ile akademik performans ve
algilanan 6grenme diizeyleri arasindaki iliski Krus-
kal-Wallis testi ile degerlendirildi. istatistiksel an-
lamhlk degeri p<0,05 olarak kabul edildi.

SONUCLAR

Calismamiza 352 6grenci davet edilmistir. 52 68-
renci calismaya dahil edilme kriterlerine uymadigi
icin dislanmistir. 300 68renci arastirmaya dahil

Tablo 2. Calismaya Dahil Olan Ogrencilerin Genel Bilgileri ve Baskin Olarak Tercih Edilen Ogrenme Stilleri

n=300 Ortalama Standart Sapma
Yas 20,68 + 1,72
Cinsiyet n %
Kadin 225 75,00
Erkek 75 25,00
Simif
1 87 29,00
2. 86 28,70
3 62 20,70
4. 65 21,70
Baskin Ogrenme Stili n %
Gorsel-isitsel 6grenme 15 5,00
Sozel 6grenme 15 5,00
Aktif 68renme 26 8,70
Sosyal 6grenme 26 8,70
Bagimsiz 6grenme 76 25,30
Mantiksal 6grenme 107 35,70
Sezgisel 6grenme 35 11,70
Akademik Performans Ortalama Standart Sapma
Agirlikh Not Ortalamasi 78,30 + 19,20
Algilanan Ogrenme Diizeyi 42,08 + 7,96
Algilanan Bilissel Ogrenme Diizeyi 14,49 + 2,89
Algilanan Duyussal Ogrenme Diizeyi 14,63 + 3,01
Algilanan Psikomotor Ogrenme Diizeyi 12,95 + 3,74
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Tablo 3. Elektronik Ortamlar i¢in E-Ogrenme Stillerinin Skorlari

Ogrenme Stili (n=300) Ortalama +SS Minimum Maksimum

Gorsel-Isitsel 6grenme 3,62 +0,40 2,37 4,37

Sozel 6grenme 3,33 +0,58 2,00 5,00

Aktif 68renme 3,33 +0,64 1,50 5,00

Sosyal 6grenme 3,37 £0,70 1,16 5,00

Bagimsiz 6grenme 3,75 0,62 1,00 5,00

Mantiksal 6grenme 3,85 0,81 1,66 5,00

Sezgisel 6grenme 3,46 +0,66 1,25 5,00

Tablo 4. E-Ogrenme Stilleri Alt Grup Skorlar ile Akademik Performans Arasindaki Korelasyon
;‘;?::;I- cS.)tzzel Alf‘tif §gsyal I_3_§g|m5|z M?.ntlksal §€zgisel
Ogrenme grenme  Ogrenme  Ogrenme Ogrenme Ogrenme Ogrenme

Akademik r 0564 0,219 0,063 -0,013 0,035 -0,095 -0,023

Performans p 0,024* 0,002* 0,381 0,860 0,631 0,190 0,752

AOD r 0,168 0,320 0,063 0,266 0,297 0,168 0,080
p 0,004* <0,001* 0,275 <0,001* <0,001* 0,004* 0,164

ABOD r 0222 0,313 0,100 0,265 0,245 0,198 0,075
p 0,002* <0,001* 0,162 <0,001* 0,001* 0,006* 0,296

ADOD r 0213 0,259 0,030 0,217 0,215 0,085 0,069
p 0,003" <0,001* 0,677 0,002* 0,002* 0,238 0,339

APOD r 0,064 0,208 0,024 0,209 0,174 0,150 0,117
p 0372 0,003* 0,733 0,003* 0,015* 0,036* 0,101

AOD: Algilanan Ogrenme Diizeyi, ABOD: Algilanan Bilissel Ogrenme Diizeyi, ADOD: Algilanan Duyussal Ogrenme Diizeyi, APOD: Algilanan Psikomotor Ogrenme

Duizeyi, *Spearman korelasyon analizi: p<0,05

edilmistir ve genel yanit orani %85,22'dir. Calisma-
ya dahil edilen 6grencilerin genel bilgileri ve baskin
6grenme stilleri tablo 2'de gorilmektedir. Cals-
maya dahil edilen 6grencilerin cogunlugunu kadin
ogrenciler olusturmaktadir (%75) ve 6grencilerin
yas ortalamasi 20,68 + 1,72 olarak bulunmustur.
Siniflar arasindaki 6grenci dagihmlar birinci sinif
(%29) ile ikinci sinif (%28,7) arasinda ve dclinci
sinif (%20,7) ile dordinci sinif (%21,7) olarak bu-
lunmustur. Agirlikli not ortalamasi dénem icerisinde
alinan biitin dersleri kapsamakla birlikte ortalama
olarak 78,3'tir. Elektronik Ortamlar icin E-Ogren-
me stilleri 6lcegine verilen cevaplara bakildiginda
ilk 3 sirada sirasiyla mantiksal 6grenme (%35,7),
bagimsiz 6grenme (%25,3) ve sezgisel 6grenme
(%11,7) oldugu goriilmektedir (Tablo 2).

Elektronik Ortamlar icin E-Ogrenme Stilleri alt bo-
yutlarinin skorlari tablo 3’te gosterilmistir. Elektro-
nik Ortamlar icin E-Ogrenme Stilleri alt boyutlarina
bakildigi zaman en yiiksek skor mantiksal 6grenme

alt grubunda (3,85+0,81), en disik skor ise sozel
o6grenme (3,33+0,58) ve aktif 6grenme (3,33+0,64)
alt boyutlarinda gézlenmistir (Tablo 3).

Akademik performans ile gorsel-isitsel 6grenme
skoru ve sozel 6g§renme skoru arasinda pozitif yonli
korelasyon oldugu bulunmustur (sirasiyla r=0,564,
p=0,024 ve r=0,219, p=0,002). Algilanan 6grenme
diizeyleri ile 6grenme stili skorlari arasindaki kore-
lasyon tablo 4’te verilmistir.

Ogrenciler égrenme stillerine gére gruplandiril-
diklarinda (Tablo 5), gruplar arasinda akademik
performans acisindan istatistiksel olarak bir fark
bulunmamistir (p=0,436). Algilanan 6grenme di-
zeyleri alt boyutlari arasinda ise yalnizca psiko-
motor alt boyutunda anlamli bir fark bulunmustur
(p=0,02). Sosyal 6grenme ve bagimsiz 6grenme
stilini kullanan 6grencilerin algilanan psikomotor
6grenme diizeylerinin, gorsel-isitsel 6grenme stilini
kullanan 6grencilerden anlamli olarak yiiksek oldu-
gu gorlmustir. Diger gruplar arasinda istatistiksel
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Tablo 5. Akademik Performans ve Algilanan Ogrenme Diizeylerinin E-Ogrenme Stilleri Alt Boyutlar Arasinda Karsilastirilmasi

Gorsel-

P . Sozel Aktif Sosyal Bagimsiz Mantiksal Sezgisel
I§|tse| .o . L o L o
Osrenme Ogrenme Ogrenme Ogrenme Ogrenme Ogrenme Ogrenme Kruskal-
(Ggru 1 (Grup 2) (Grup 3) (Grup 4) (Grup 5) (Grup 6) (Grup 7) Wallis
n-'||:)5 n=15 n=26 n=26 n=76 n=107 n=35 _degeri
Me_dyan Medyan Medyan Medyan Medyan Medyan Medyan p-deg
(Min-Maks) (Min-Maks)  (Min-Maks) (Min-Maks) (Min-Maks) (Min-Maks) (Min-Maks)
Akademik 75,03 79,46 72 78,53 75,5 74,56 74,33
Performans 53,33- 70,83- 43 30-93 61,50- 47,03- 20,94- 60,46- 0,436
89,26 92,30 ’ 91,60 93,46 92,76 88,33
- 39 42 41 43 43 43 40
AOD 31-50 27-53 27-54 25-58 13-58 21-61 21-54 0114
. 14 15 15 15 14 15 14
ABOD 9-19 6-20 9-20 8-21 5-21 9-21 8-19 0,684
“ 14 15 16 15 16 15 15
ADOD 12-18 8-19 10-20 8-21 5-21 5-21 6-20 0.343
APOD 9 13 12 13 13 12 12 ?<O42
5-15 3-17 3-18 6-19 3-19 3-20 3-18 1<5

AOD: Algilanan Ogrenme Diizeyi, ABOD: Algilanan Biligsel Ogrenme Diizeyi, ADOD: Algilanan Duyussal Ogrenme Diizeyi, APOD: Algilanan Psikomotor Ogrenme

Diizeyi, *Kruskal-Wallis Testi: p<0,05

bir farklilik gézlenmemistir.
TARTISMA

Yaptigimiz calisma uzaktan egitim déneminde fiz-
yoterapi ve rehabilitasyon 6grencileri arasinda en
cok tercih edilen 6grenme stilinin “detayli disu-
nerek 6grenme” olarak tanimlanan (11) mantiksal
6grenme stili oldugunu gostermektedir. Buna ek
olarak gorsel-isitsel 6grenme stili alt boyutu skor-
lari ile akademik performans arasinda pozitif yon-
I bir korelasyon bulunmasina ragmen algilanan
psikomotor 6grenme diizeyinin bu 6grenme stilini
baskin olarak tercih eden 6grencilerde daha diistk
oldugu gériulmistir. Tirkiye'de fizyoterapi ve reha-
bilitasyon 6grencileri arasinda 6grenme stillerini
arastiran bir calisma isbirlik¢i 6grenme stillerinin
yaygin olarak kullanildigini gostermektedir (14).
Ayni alanda yapilan baska bir calismada fizyote-
rapi lisans egitimi birinci sinif, son sinif ve yiiksek
lisans egitiminde daha cok dikkatlilik kavraminin
one ciktigini gostermistir (15). Bu 6grenme stili
kavrami calismamizda kullandigimiz dlcekte man-
tiksal 6grenme stiline karsilk gelmektedir. Farkl
saglik egitimlerindeki 6grenme stillerini arastiran
baska bir calismada ise fizyoterapi 6grencileri ara-
sinda 6zilimseyici ve ayristirici 6§renme stillerinin
one ¢iktigi gorilmektedir (16). Oziimseyici 6gren-
me stili kavramsal modeller yaratmayi, okumayi,
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bagimsiz arastirmalar yapmayi baskin olarak kulla-
nirken ayristirici 6grenme stilinde problem cézme,
karar verme, fikirlerin mantiksal analizini baskin
olarak kullamimaktadir. Calismamizin bulgulari ile
benzer alanda yapilan calismalar arasinda farkli-
hiklar bulunmaktadir (14-16). Bunun baglica sebebi
yliz ylize egitim ile uzaktan egitim arasindaki fark-
ihktan kaynaklaniyor olabilir. Egitim ortaminda-
ki degisimle birlikte 6grencilerin sinif ortamindan
uzaklasmasi, eski aliskanliklarinin ve égrenme stili
tercihlerinin uzaktan egitime uyum saglayacak se-
kilde farklilasmis olmasi olasidir.

ilcin ve ark. 2018 yilinda fizyoterapi 6grencilerinin
6grenme stilleri ve akademik performans arasin-
daki iliskiyi arastirdiklari calismalarinda katilimci
6grenme skorunun akademik performansi olumlu
yonde etkiledigini belirtirken pasif 6grenme skoru-
nun akademik performansi olumsuz yonde etkiledi-
gini belirtmislerdir (14). Fizyoterapi ve rehabilitas-
yon 0grencilerinde akademik performansi etkileyen
faktorleri arastiran bir calismada ise tercih edilen
6grenme stili ile akademik performans arasinda
bir iliski bulunamamistir (17). Bagka bir calismada
ise birden fazla 6grenme stilini kullanan 6grenci-
lerin tek bir 6grenme stilini baskin olarak kullanan
ogrencilere kiyasla istatistiksel olarak daha yiiksek
akademik performansa sahip olduklari ancak ter-
cih edilen 6grenme stilinin istatistiksel olarak bir



etkisinin olmadigini gostermistir (18). Yaptigimiz
calismada ise gorsel-isitsel 6grenme stili ve sozel
6grenme stili skorlari yilksek olan égrencilerin aka-
demik olarak daha basaril oldugu saptanmistir. Bu
durum uzaktan egitimin uygulanis sekli ile iliskili
olabilir. Uzaktan egitimde sinif ve uygulama orta-
mindan uzaklasan 6grencilerin okuyarak, duyarak
ve izleyerek 6grenme aliskanligi elde etmeleri so-
nucunda bu &grencilerin akademik olarak daha ba-
sarili olmalarina sebep olmus olabilir. Ancak baskin
olarak kullanilan 6grenme stili ile akademik perfor-
mans arasinda istatistiksel bir iliski bulunmamustir.
Farkli 6grenme stillerine sahip égrencilerin uzaktan
ylritilen fizyoterapi ve rehabilitasyon egitiminde
akademik basari acisindan birbirine tstinlikleri ol-
madigi sdylenebilir.

Arastirmamizda 6grenme diizeyi sadece akademik
performans (agirlikli donemsel not ortalamasi) ile
degil 6grencinin bilgiyi nasil algiladigini 6lcen Al-
gilanan Ogrenme Diizeyi Olcegi ile de degerlendi-
rilmistir. Algilanan 6grenme diizeyi uzaktan egitim
uygulamalarinda 6nemli bir yere sahiptir (19, 20).
Rovai ve ark. yaptiklar calismada okullarda yapilan
sinavlarin 6grenmeyi tam olarak degerlendireme-
yecegini, daha cok bilissel 6grenme dizeyini test
edecegini bildirmistir. Algilanan 6grenme diizeyi-
nin bilissel, duyussal ve psikomotor alt boyutlariyla
olctilmesinin egitim ciktilari acisindan faydal ola-
cagini savunmustur (21). Uzaktan egitim, egitimin
bilissel ve duyussal alanlarini basariyla ele alirken
psikomotor alanda geri kalabilmektedir (22). Lite-
ratir tarandiginda uzaktan fizyoterapi egitiminde
6grencinin 6grenme algisi ile 6grenme stilleri ara-
sindaki iliskiyi inceleyen calisma bulunamamistir.
Bu da calismamizin sonuclarini tartismayi giicles-
tirmektedir. Arastirmamizda sezgisel 6grenme ve
aktif 6grenme stilleri skoru ile algilanan 6grenme
diizeyi ve alt boyutlar arasinda; gorsel-isitsel 68-
renme stili skoru ile algilanan psikomotor 6grenme
diizeyi arasinda da bir iliski bulunmamistir. Aras-
tirmamiz “en iyi uygulayarak 6grendigini distinen”
aktif 6grenme stilinde ve “en iyi duygularyla iliski-
lendirerek 6grendigini duslinen” sezgisel 6grenme
stilinde yiiksek puan alan 6grencilerin 6grenme al-
gisi arasinda iliski bulmamistir. Aktif 6grenme stili
puanlari ile algilanan 6grenme dizeyleri arasinda
pozitif yonli bir iliski bulunmamasi, 6grencilerin
uzaktan egitimde yeterli uygulama alanina sahip
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olmamasi ile aciklanabilir. Sezgisel 6g§renme sti-
linde diger 6grenme stillerinde oldugu gibi pozitif
yonli korelasyon goriilmemesinin sebebi 6gretim
ve egitim ile ilgili algilarinin uzaktan egitimde azal-
masi sonucu olarak gorilebilir (23).

Baskin olarak kullanilan 6grenme stilleri ile algila-
nan 6grenme dlzeylerini karsilastirdigimiz zaman
ise sosyal 6grenme ve bagimsiz 6grenme stilini
kullanan 6grencilerde algilanan psikomotor 6gren-
me diizeyi acgisindan gorsel-isitsel 6grenme stilini
kullanan 6grencilere gore anlamli olarak yiiksek ol-
dugu gorilmektedir. Bagimsiz 6grenme stili “kendi
basina calismayi tercih eden” 6grencileri tanimla-
maktadir. Uzaktan egitimde bu 6grenme stiline sa-
hip 6grencilerin psikomotor 6grenme algisi agisin-
dan yiiksek sonuclar vermesi tahmin edilebilir bir
durumdur. Her ne kadar uzaktan egitimde sosyal
6grenmenin azalacag! dustnilse de calismamizda
sosyal 6grenme stilini baskin olarak kullanan 6g-
rencilerin gorsel-isitsel 6grenme stiline gore algi-
lanan psikomotor 6grenme diizeyi agisindan yiiksek
skora sahip olmasi, sosyal 6grenme stilinin uzaktan
egitimde kullanilabilir oldugunu gdstermektedir.
Fredericksen ve ark. ders icerigini iyi 6grendiklerine
inanan 6grencilerin uzaktan egitimlere aktif olarak
katilmalari daha olasi olacagini belirtmistir (20).
Ancak bunun gerekceleri daha detayli olarak calis-
malarla arastirilabilir.

Yiz yiize fizyoterapi ve rehabilitasyon egitiminde
teorik sinavlara ek olarak vaka ornekleri ve uygu-
lamali sinavlar kullanilmaktadir. Teorik sinavlar ile
bilissel 6grenmenin degerlendirilmesi; vaka 6rnek-
leri ve klinik problem ¢6zme yéntemleri ile duyussal
6grenmenin degerlendirilmesi, uygulamali sinavlar
ile psikomotor 6grenmenin degerlendirilmesi he-
deflenmektedir. Egitimin uzaktan egitimle ydritdil-
mesi sonucu ve egitim ¢iktilarinin ahsilmisin disin-
daki yontemlerle degerlendiriimeye baslanmasiyla
psikomotor 6grenmenin degerlendirmesinde eksik-
likler meydana gelmis olabilir. Bu yiizden uzaktan
egitimde egitimin ve akademik basarinin deger-
lendirilmesinde gorsel testler ve video ddevler gibi
birden fazla yéntemin kullanilmasi akademik basa-
rinin ve psikomotor 6grenme algisinin artiriimasina
yardimci olabilir.

Calismamizin limitasyonlari bulunmaktadir. Calis-
manin tek bir okuldaki 6grencilerle gerceklestirilmis
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olmasi genellenebilirligi azaltan bir faktérdiir. Buna
ek olarak akademik performansi uzaktan egitimin
gerceklestirildigi dénemdeki agirlikli not ortalama-
sini (déonemsel) kullanmamiz, teorik ve uygulama
agirhkli dersleri ayirmamamiz bu iki tir dersin ayri-
mini yapmamizi zorlastirmaktadir.

Sonu¢ olarak yaptigimiz calisma fizyoterapi ve
rehabilitasyon uzaktan egitiminde 6grencilerin
6grenme stili olarak mantiksal &grenme stilini
benimsedigini gostermistir. Psikomotor 6grenme
fizyoterapistlik mesleginin dogasinda bulunan uy-
gulamalar icin olmazsa olmaz bir 6n sart olarak go-
rilebilir. Uzaktan egitimde psikomotor 6grenmeyi
gelistirmek ve 6grenme asamalarini tamamlamak
icin uzaktan egitim ile sunulan uygulama dersleri-
nin sinif ortaminda tekrarlanmasi faydali olabilir.
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COMPARISON OF MOTOR PERFORMANCE BETWEEN
CHILDREN WITH MULTIPLE DISABILITIES AND
TYPICAL DEVELOPMENT

ORIGINAL ARTICLE

ABSTRACT

Purpose: Individuals with multiple disabilities have two or more disabilities at the same time, and
these impairments can cause qualitatively and quantitatively insufficient motor performance. This
study aimed to compare the motor performance of children with multiple disabilities to children with
typical development.

Methods: This prospective study included 26 children with multiple disabilities who had visual
impairment according to the International Statistical Classification of Diseases and Related Health
Problems: 11th Revision, and 20 children with typical development. The Bruininks-Oseretsky Test of
Motor Proficiency Second Edition Short Form was used to examine motor proficiency. A standard hand
dynamometer and pinchmeter were used to assess hand and finger grip strength. The Nine-Hole Peg
Test was used to evaluate performance-based hand functions.

Results: Children with multiple disabilities had lower scores for balance control (p<0.001), running
speed agility (p<0.001), shoulder and arm strength (p=0.042), and abdominal strength (p=0.007). Hand
grip strength scores for the dominant (p=0.006) and non-dominant hands (p=0.008) were significantly
lower compared to children with typical development. Dominant hand placing (p=0.026) and removing
(p=0.035) times were longer for children with multiple disabilities compared to the corresponding
times for the children with typical development.

Conclusion: Data obtained from the current study reveal that children with multiple disabilities
have poorer motor proficiency, grip strength, and hand functions compared to children with typical
development. Inadequacy of visual input in addition to their existing disabilities may cause insufficient
motor performance in children with multiple disabilities.

Key Words: Children, Hand Strength, Motor Skills, Vision Disorders

COKLU ENGELE SAHIP COCUKLAR iLE TiPiK
GELISIM GOSTEREN YASITLARI ARASINDA MOTOR
PERFORMANSIN KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z
Amac: Coklu engele sahip bireyler ayni anda iki ya da daha fazla engele sahiptir ve bu durum niteliksel

ve niceliksel olarak yetersiz motor performansa neden olabilir. Bu ¢alisma, coklu engele sahip cocuklarin
motor performansini tipik gelisim gosteren yasitlariyla karsilastirmayi amaclamaktadir.

Yontem: Bu prospektif calismaya, Hastaliklarin ve ilgili Saglik Sorunlarinin Uluslararasi Istatistiksel
Siniflamasi: 11. Revizyon'una gére gérme bozuklugu tanisi almis coklu engele sahip 26 cocuk ve tipik
gelisim gosteren 20 cocuk dahil edilmistir. Motor yeterliligin degerlendirilmesinde Bruininks-Oseretsky
Motor Yeterlilik Testi ikinci Versiyon Kisa Formu kullanilmistir. EI ve parmak kavrama kuvvetlerinin
degerlendirilmesinde el dinamometresi ve pingmetre kullaniimistir. Performansa dayali el becerilerinin
degerlendirilmesi icin Dokuz Delikli Peg Testi uygulanmistir.

Sonucglar: Coklu engele sahip cocuklar daha diisiik denge kontrolii (p<0,001), hareket hizi ve ceviklik
(p<0,001), omuz ve kol kuvvet (p=0,042) ve abdominal kuvvet (p=0,007) skorlarina sahipti. Tipik gelisim
gosteren cocuklar ile karsilastirildiginda, dominant (p=0,006) ve non-dominant (p=0,008) el kavrama
kuvvetleri 6nemli derecede daha zayifti. Coklu engele sahip cocuklarin peg testi takma (p=0,026) ve
cikarma (p=0,035) stireleri tipik gelisim gosteren cocuklara gore daha uzundu.

Tartigma: Calismadan elde edilen bilgiler coklu engele sahip cocuklarin tipik gelisim gosteren
cocuklara gore daha zayif motor yeterlilik, kavrama kuvveti ve el fonksiyonlarina sahip olduklarini
ortaya koymaktadir. Mevcut engellerine ek olarak gorsel girdilerin yetersizligi, coklu engele sahip
cocuklarda yetersiz motor performansa neden olabilir.

Anahtar Kelimeler: Cocuklar, EI Kuvveti, Motor Beceriler, Gérme Bozukluklari
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INTRODUCTION

Motor and sensory developments are closely re-
lated processes; once peripheral sensory stimuli
are perceived in the brain, the appropriate motor
responses are generated. When considered from
this point of view, vision plays an important role
in a child’s developmental process because it pro-
vides feedback to the vestibular and proprioceptive
system (1) and helps to coordinate and improve
movement (2). In addition, the visual ability of a
child facilitates awareness of objects and motions
in the environment (3) and enables the execution
of voluntary goal-directed movements (4). Vision is
therefore important to be able to plan and perform
the child’s motor skills.

Visual impairment is a general term that includes
both low vision and blindness (5). According to
the International Statistical Classification of Dis-
eases and Related Health Problems: 11th Revision
(ICD-11) published by the World Health Organiza-
tion (WHO), those individuals whose visual acuity
is equal to or better than 20/400 but worse than
20/70 can be identified as having low vision, while
those with visual acuity worse than 20/400 can be
identified as blind (5). The vision of children with
visual impairment may be partially or completely
limited owing to different factors, including pre/
postnatal conditions, structural impairments, re-
fractive errors, or cortical visual impairment (6).

Visual impairment negatively affects motor perfor-
mance and leads to a delay in the development of
motor skills (7). Gross motor milestones like head
control, sitting, crawling, and typically emerge
within the first year of a child’s life (1), but visually
impaired children tend to acquire motor skills later
in their life compared to children with typical de-
velopment (8, 9). Furthermore, visual information is
required for specifying body position and maintain-
ing balance, and the static balance of the visually
impaired children is worse than it is for children
without visual impairment (7). It has also been sug-
gested that individuals with visual impairment are
less proficient in performing various movements
under different conditions, such as those involving
variations in amplitude and orientation, or those
that involve the identification of a target location
(10).
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To be considered person with multiple disabilities,
one must have two or more disabilities at the same
time; these individuals generally have a combina-
tion of various impairments, such as hearing im-
pairment, visual impairment, mental retardation, or
physical impairments (6). It has been shown that
there are deficiencies in motor development as well
as in all other developmental areas among children
with multiple disabilities, and their motor develop-
ment has been shown to be qualitatively and quan-
titatively different in comparison with the children
with typical development (4, 11, 12). Although suit-
able motor skills are required for independence in
terms of function, motor skills are severely limited
in these children (13).

Due to the multiple impairments and poor motor
skills, children with multiple disabilities limit their
participation in functional motor activities, and
community-based sports and physical activities
(14, 15). Limited functional performance can lead
to less opportunities to learn from movement expe-
rience and exploration, and hinder the development
of other skills and functional activities (16). Thus,
these individuals experience limitations and ob-
stacles in daily functioning, such as unsafe move-
ments and limited participation (2, 17). Therefore,
these children are at an increased risk of progres-
sive motor impairments, inactivity, and preventable
health conditions throughout their life. By means
of therapeutic interventions, these children have
the potential to (a) increase competency of motor
skills, (b) increase function, (c) increase self-effica-
cy of participating in recreational activities, and (d)
decrease secondary conditions and unhealthy body
compositions (13). However, to our knowledge, no
study has examined the motor performance of
children with multiple disabilities besides visual
impairment. Therefore, the purpose of the pres-
ent study was to compare the motor performance
and skills of children with multiple disabilities to
children with typical development by focusing spe-
cifically on motor proficiency, hand and finger grip
strength, and performance-based hand dexterity.



METHODS
Participants and Recruitment

Children with multiple disabilities attending Ankara
Goreneller Visually Impaired School were included
in this study. Individuals with multiple disabilities
between the ages of 9 and 18 years who had visual
impairment according to the ICD-11 were included
in this study. Information on disability status was
obtained from medical reports of each child with
multiple disabilities. Individuals were excluded if
they had severe cardiological or pulmonary prob-
lems, were diagnosed with epilepsy, were non-am-
bulant, had severe communication problems that
could affect study participation, or had undergone
eye surgery or another important operation with
general anesthesia in the last six months. In ad-
dition, children with typical development were
included as a control group. Children with typical
development between the ages of 9 and 18 years
who volunteered to participate in this study were
included.

This project was designed as a prospective study
and was conducted between March 2018 and June
2018. Children with multiple disabilities were eval-
uated in an empty class of Ankara Goreneller Visu-
ally Impaired School. Children with typical develop-
ment were evaluated in an examination room at
Hacettepe University Faculty of Physical Therapy
and Rehabilitation. Evaluation of each child took
forty minutes and was completed on the same day.
The protocol of this study was approved by Hac-
ettepe University Non-Interventional Clinical Re-
searches Ethics Board with GO 18/753 registration
number. Informed written consent was obtained
from both the children and their parents to the re-
search and to participate in the research and to be
included in the publication of the results.

Procedure

Demographic information of the children was ob-
tained from the participants or their parents. The
Bruininks-Oseretsky Test of Motor Proficiency Sec-
ond Edition Short Form (BOT-2 SF) was used for
evaluating motor proficiency, and a standard hand
dynamometer (Jamar® Plus + Digital Hand Dyna-
mometer from Patterson Medical by Sammons
Preston, Bolingbrook, USA) and a pinchmeter (Ja-
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mar® Pinch Gauge, TEC, Clifton, New Jersey, USA)
were used for measuring hand grip strength and
pinch grip strength, respectively. The Nine-Hole
Peg Test for evaluating performance-based hand
functions was also used.

The BOT-2 SF is a common measurement tool
used for evaluating motor proficiency. The short
form of the longer test consists of 14 items cho-
sen from the 53 items of the complete form. This
measurement tool is suitable to use in children be-
tween the ages of 4 and 21 years (18, 19). The
“Balance,” “Running Speed Agility,” and “Strength”
subtests were used in the present study. The dura-
tion of standing on one leg on a balance beam was
measured for the balance subtest, the number of
one-legged stationary hops over 15 seconds was
measured for the running speed agility subtest, and
the number of knee push-ups and sit-ups over 20
seconds was measured for the strength subtest.

The Jamar hydraulic hand dynamometer was used
to measure hand grip strength by following the
guidelines of the American Society of Hand Thera-
pists (ASHT) (20). The Jamar hydraulic pinch gauge
was used to measure pinch grip strength. Each
measurement was repeated three times, and the
children rested for approximately one minute be-
tween each measurement. The test was repeated
for the other hand in the same way.

The Nine-Hole Peg Test (9-HPT) was used to eval-
uate performance-based hand functions and finger
dexterity. Before starting, information about the
test was given to the children by the researchers.
The peg board was centered in front of the child,
and nine pegs were placed near the board on the
same side as the hand being tested. The children
who are blind used tactile sense when they were
placing the pegs into the holes and removing them.
The test was repeated for the other hand in the
same way.

Statistical Analysis

Statistical analyses were performed using IBM
SPSS Statistical Software (IBM Corporation, Ar-
monk, New York) version 23. Measured outcomes
were tested for normality. Descriptive statistics
were given as median and interquartile range for
the non-parametric data. The Mann-Whitney U
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Test was used to compare two non-parametric data
sets. The significance level was set at 0.05. When
describing the level of evidence-based on the size
of a p-value, the preferred terminology is as fol-
lows: a p-value around 0.05 shows “weak evidence”,
while a p-value less than 0.01 shows “strong evi-
dence” and a p-value less than 0.001 shows “very
strong evidence”. The power of study was calcu-
lated according to dominant hand grip results. As
a result of power analysis, the power of the study
was calculated as 0.97 with alpha of 0.05 (21).

RESULTS

In the present study, 59 individuals with multiple
disabilities were assessed, and 33 children who
did not meet the criteria were excluded. In total,
26 children with multiple disabilities (mean age:
13.96+3.14 years) were included in the study. In ad-
dition, 20 children with typical development (mean
age: 12.90+2.79 years) were included in the control
group. The study flowchart was shown in Figure 1.
There was no significant difference in terms of age
between the groups (p=0.293). None of the children

Table 1. Comparison of the BOT2-SF, Grip Strength, and 9-HPT Results between the Groups

Children with Multiple

Children with Typical

Disabilities (n=26) De"(f,'fgg;ent P

BOT-2 SF Scores
Balance (0-4 points)
Standing on One Leg on a Balance 0 (0-0) 4 (3-4) <0.001"

eam - Eyes Open
Running Speed Agility (0-10 points)
One-legged Stationary Hop 0 (0-0) 8 (8-8) <0.001"
Strength (0-9 points)
Knee Push-Ups 2 (0-2) 2 (2-2) 0.042"
Sit-Ups 2 (0-2) 2 (2-2) 0.007

Hand and Finger Grip Strength (Kilogram-Force)

Dominant Hand

Hand Grip 12.39 (8.66-14.84) 17.78 (12.33-21.49) 0.006"
Palmar Grip 3.33 (2.00-3.50 3.33 (2.62-4.33) 0.169
Pinch Grip 1.83 (1.16-2.75) 2.13(1.83-2.46) 0.317
Lateral Grip 3.88 (2.75-5.25) 4.29 (3.66-5.75) 0.166
Non-Dominant Hand

Hand Grip 10.77 (7.18-14.46) 16.63 (11.18-18.32) 0.008"
Palmar Grip 2.75 (2.00-4.10) 3.38 (2.33-3.92) 0.471
Pinch Grip 1.66 (1.00-2.16) 1.67 (1.00-2.58) 0.748
Lateral Grip 3.00 (2.16-5.00) 3.80 (3.42-4.33) 0.074
9-HPT (Second)

Dominant Hand

Placing Time 33.22 (0-62.00) 14.26 (12.70-16.15) 0.026"
Removing Time 11.11 (0-19.00) 7.14 (6.10-8.00) 0.035"
Non-Dominant Hand

Placing Time 36.32 (0-70.72) 14.45(12.9-18.11) 0.196
Removing Time 10.95 (0-14.00) 6.98 (6.40-8.72) 0.201

Abbreviation: BOT-2 SF: The Bruininks-Oseretsky Test of Motor Proficiency Second Edition Short Form, 9-HPT: The Nine-Hole Peg Test. Data were expressed

as median (interquartile range). Mann-Whitney U test, *p <0.05
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Children with multiple disabilities
directed by the school administration

(n=59)

Children with typical development
who volunteered for participation

(n=20)

Excluded

Have severe disabilities and could not
complete the assessment (n=33)

|
J

h 4

Y

The total number of included

|

(n=26)

children with multiple disabilities

The total number of included
children with typical development
(n=20)

)

Figure 1. Flowchart of the Study Sample

had any difficulty during the motor performance
measurements. The measured outcomes are shown
in Table 1 in terms of medians and interquartile
ranges.

Analysis of the motor proficiency indicated that
there was very strong evidence of lower balance
and running speed agility scores (p<0.001); strong
evidence of lower abdominal strength scores
(p=0.007); and weak evidence of lower shoulder
and arm strength scores (p=0.042) for the children
with multiple disabilities in comparison with the
scores of children with typical development.

According to the results of the hand and finger
grip strength tests, there was strong evidence
that the children with multiple disabilities had low-
er hand grip strength scores for both the domi-
nant (p=0.006) and non-dominant hand (p=0.008)
when compared to the corresponding scores of
the children with typical development. There was
no evidence of any significant differences with
respect to dominant palmar grip (p=0.169), pinch
grip (p=0.317), and lateral grip (p=0.166) as well
as non-dominant palmar grip (p=0.471), pinch
grip (p=0.748), and lateral grip strength (p=0.074)
scores for the children with multiple disabilities in
comparison with those of the children with typical
development.

When comparing the 9-HPT durations of the
groups, there was weak evidence that the domi-
nant hand placing (p=0.026) and removing times
(p=0.035) were longer for the individuals with mul-
tiple disabilities. There was no evidence indicative

of longer placing (p=0.196) and removing times
(p=0.201) for the non-dominant hand.

DISCUSSION

This study aimed to exhibit the motor performance
of the children with multiple disabilities who had
visual impairment and compare with children with
typical development in different areas. To our
knowledge, this is the first study comparing the
motor performance of children with multiple dis-
abilities who have visual impairment to children
with typical development. In this study, motor
performance was assessed with respect to var-
ious movements, such as motor proficiency, grip
strength, and performance-based hand functions.
The results confirmed that children with multiple
disabilities had poorer motor performance, includ-
ing decreased motor proficiency, hand and finger
grip strength, and performance-based hand dexter-
ity, in comparison with the corresponding perfor-
mance of children with typical development.

Visually impaired children face difficulties in per-
forming various activities in their daily lives be-
cause of their motor and sensorial impairments
(22, 23). Previous studies have indicated that there
are specific differences in motor performance and
sensorimotor control between children with visual
impairment and children with typical development
(7-10); visually impaired children have also been
found to exhibit delayed motor development (6,
22). These limitations, which have been observed
in children with visual impairment, are similar to
those demonstrated by children with multiple dis-
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abilities who had visual impairment in the present
study. The present study showed that the individ-
uals with multiple disabilities had lower scores
on activities assessed for balance, running speed
agility, shoulder and arm strength, and abdominal
strength compared to individuals with typical de-
velopment.

It has been indicated that children with visual im-
pairment have lower balance scores (3, 24). In the
present study, children with multiple disabilities
had poorer balance performance compared to chil-
dren with typical development. Thus, inadequacy or
absence of visual input in addition to their existing
disabilities may cause decreased balance perfor-
mance in children with multiple disabilities.

Agility is one of the most important perfor-
mance-based physical fitness parameters and
affects the quality and efficiency of motor per-
formance; it also requires a combination of pa-
rameters such as balance, coordination, speed,
reflexes, strength, and endurance (25). It has been
found that children who are blind have performed
worse on agility performance tests than children
with typical development (3). In a similar manner,
the present study has shown that the children with
multiple disabilities had lower scores for agility
performance.

As with the previous parameters, children with vi-
sual impairment had poorer muscle strength com-
pared to children with typical development (3, 7).
Both children with low vision and children who are
blind had lower strength scores when tested for
hip and knee extension compared with the scores
of children with typical development, and individ-
uals who are blind had the lowest strength scores
among these three groups (26). In this study, the
results have shown that the individuals with mul-
tiple disabilities had lower strength scores for the
shoulder, arm, and abdominal muscles in compari-
son with children with typical development.

In the present study, the hand grip strength scores
of the children with multiple disabilities were lower
than children with typical development for both the
dominant and non-dominant hands. A study that
compared the grip strength of judokas with and
without visual impairment indicated that the indi-
viduals with visual impairment had lower hand grip
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strength scores (27). This difference between the
groups may be due to the individuals with visual
impairment were not being able to use their hands
for active exploration and manipulation because of
decreased or inexistent visual knowledge (28).

Fine motor skills require more effort and time for
children with multiple disabilities, and there are
generally performance differences between the
dominant and non-dominant sides (4). In the pres-
ent study, it was found that both placing and re-
moving times were longer for the dominant hand,
but there was no evidence of longer times for the
non-dominant hand. Previous studies have indicat-
ed that upper extremity speed and dexterity were
decreased for children with visual impairment in
comparison with the performance of children with
typical development (4, 28). It has been demon-
strated that inadequate eye-hand coordination,
decreased visual perception, and compensatory
mechanisms such as increased tactile stimuli and
reduced distance of vision influence activity per-
formance (10, 28).

Implications for Practice

The results of the study make it clear that children
with multiple disabilities besides visual impairment
had poorer motor performance when compared to
children with typical development. In addition, an-
other main purpose of the authors was to draw the
attention of politicians and authorities to the de-
velopment of health policies and practices for sup-
porting children with multiple disabilities. There is a
specific need to develop health policies that will in-
crease the number of healthcare professionals and
physiotherapists working with these children (29-
31). Because all children with multiple disabilities
have different abilities, disabilities, and therapeutic
goals, there is a specific need for the therapist’s ex-
perience of the child’s motor abilities (29). Besides,
the success of this process depends on knowledge
about limiting factors affecting the participation
of each child in order that intervention to change
limiting factors should be guided appropriately (29,
31). By means of training programs conducted by
physiotherapists, the motor proficiency of children
with multiple disabilities can increase. Although the
lack of internal motivation of children with multiple
disabilities, stimulation of motor abilities will help



them to participate in daily life activities and pro-
vide control over their own life (15). In light of the
results of this study, the authors recommend that
the treatment program of children should include
vestibular stimulation training, upper extremity
muscle strengthening, functional fine motor activi-
ties to improve motor skills. Besides, group aquatic
aerobic exercise programs can help these children
to improve cardiorespiratory endurance (14). It is
expected that the findings of the present study will
contribute to the development of clinical approach-
es for children with multiple disabilities who have
visual impairment.

Study Limitations and Future Perspective

The present study had some limitations to be taken
into account. The “multiple disabilities” is an um-
brella term used for individuals who have a com-
bination of various impairments at the same time.
However, it should be considered that the partici-
pant heterogeneity in this study makes the findings
generalizable for individuals with multiple disabil-
ities. Besides, this study cannot give information
about the developmental and/or cognitive stages,
sex norms, and reference to age. Because the mea-
surement tools which were used in this study do
not contain norm values for children with multiple
disabilities.

Another issue was the lack of reliable measure-
ment tools for students with multiple disabilities.
Reliability and validity studies of the used measure-
ment tools have not been conducted for children
with multiple disabilities. The measurement tools
used in this study have been designed and stan-
dardized for individuals with typical development.
However, The BOT-2 SF and a hand dynamometer
have been used in previous studies in individuals
with visual impairment (27, 32). Due to the lack
of reliable measurement tools, it is necessary to
develop and use specific test batteries for children
with multiple disabilities.

It should also be noted that sensory integration
problems and decreased physical activity might
also affect the motor skill performance of these
children, but these factors were not examined in
this study. Future studies are needed to investigate
the relationship between sensory integration, phys-
ical activity level, and motor performance in chil-
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dren with multiple disabilities.
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INVESTIGATION OF PHYSICAL ACTIVITY, SLEEP
QUALITY, ANXIETY AND DEPRESSION LEVELS
AMONG EXERCISER AND NON-EXERCISER ADULTS IN
THE COVID-19 PANDEMIC

ORIGINAL ARTICLE

ABSTRACT

Purpose: To assess physical activity (PA), perceived exercise benefits, perceived sleep quality,
anxiety and depression levels of adults who exercised and did not exercise during the pandemic.

Methods: 1226 voluntary participants who lived in the community (age range 18-55 years)
were included in this cross-sectional study. Demographic information was recorded, and exercise
motivators and barriers were evaluated through questions prepared by the researchers. PA levels
[International Physical Activity Questionnaire-Short Form (IPAQ-SF)], perception about the benefits
of exercise [Exercise Benefits and Barriers Scale-Benefits Subscale (EBBS-BS)], sleep quality
[Pittsburgh Sleep Quality Index (PSQI)], and anxiety and depression levels [Hospital Anxiety and
Depression Scale (HADS)] were assessed.

Results: There were statistically significant differences in scores of IPAQ-SF, PSQI, EBBS-BS, and
HADS between those who did and did not exercise (p<0.001). Fifty-two percent of the participants
had low PA levels during the pandemic. It was found that the main motivating factor of exercise
was to improve performance and/or strength (81.54%), and the main barrier was preferring to do
other things (lack of motivation) (84.8%).

Conclusion: Those with low PA levels have worse anxiety, depression, and poor sleep quality.
Knowing the motivators and barriers of PA can guide the determination of intervention and
prevention strategies.

Keywords: Anxiety, Covid-19, Depression, Physical Activity, Sleep

COVID-19 PANDEMISINDE EGZERSIZ YAPAN VE
YAPMAYAN YETiSKINLERIN FiZiKSEL AKTIVITE,
YASAM KALITESI, ANKSIYETE VE DEPRESYON
DUZEYLERININ INCELENMESI

ARASTIRMA MAKALESI

0z
Amag: Pandemi sirasinda egzersiz yapan ve yapmayan yetiskinlerin fiziksel aktivite (FA), algilanan
egzersiz yararlari, uyku kalitesi, anksiyete ve depresyon diizeylerini degerlendirmektir.

Yontem: Kesitsel tipteki bu calismaya, toplumda yasayan (18-55 yas araligi) 1226 goniilli katilimci
dahil edildi. Demografik bilgiler kaydedildi ve arastirmacilar tarafindan hazirlanan sorularla egzersiz
motivatorleri ve bariyerleri degerlendirildi. FA seviyeleri [Uluslararasi Fiziksel Aktivite Anketi-Kisa
Form UFAA-KF)], egzersizin yararlari hakkinda algi [Egzersiz Faydalari ve Engeller Olcegi-Faydalar
Alt Olcegi (EFEO-FO)], uyku kalitesi [Pittsburgh Uyku Kalitesi indeksi (PUKI)], anksiyete ve depresyon
diizeyleri [Hastane Anksiyete ve Depresyon Olcegi (HAD)] degerlendirildi.

Sonuglar: Egzersiz yapan ve yapmayanlar arasinda UFAA-KF, PUKI, EFEO-FO ve HAD skorlarinda
istatistiksel olarak anlamli fark vardi (p<0,001). Katilimcilarin %52’si pandemi sirasinda diisiik FA
seviyelerine sahipti. Egzersizin ana motive edici faktoriinin performansi-giicii artirmak (%81,54)
ve ana bariyerinin ise baska seyler yapmay tercih etmek (motivasyon eksikligi) (%84,8) oldugu
bulundu.

Tartisma: Diisiik FA seviyelerine sahip yetiskinlerin anksiyete, depresyon ve uyku kalitesi skorlari
daha kotiydi. FAnin motive eden faktorlerini ve bariyerlerini bilmek, miidahale ve 6nleme
stratejilerinin belirlenmesine rehberlik edebilir.

Anahtar kelimeler: Anksiyete, Covid-19, Depresyon, Fiziksel Aktivite, Uyku
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) spread rap-
idly among countries and was declared a pandemic
by the World Health Organization in March 2020
(1). Due to the high transmission rate of COVID-19,
the general population has become anxious and
fearful, and positively diagnosed people have expe-
rienced physical and emotional isolation in addition
to stress or insomnia (2). The current extraordinary
situation of the world, changing the daily routines
of people, and being away from social life, neg-
atively affected the mental health such as sleep
quality, anxiety and depression levels of individuals

(3).

The health benefits of adequate or more physical
activity (PA) have irrefutable evidence for improv-
ing physical, psychological, and social conditions
(4). PA has beneficial effects on sleep quality and
contributes to the prevention of chronic diseases,
reduces anxiety, and depressive symptoms (5, 6).
Thus, factors affecting PA such as exercise habits,
attitudes toward exercise, and current motivational
conditions may change the perception of exercise
benefits, sleep quality, anxiety, and depression lev-
els of individuals in the COVID-19 pandemic.

Various motivators and barriers were reported in
different populations for the participation of PA
because the age of the individual is an important
factor to consider when developing programs to
promote PA (7). Losing or maintaining weight was
reported as the main motivator for physically active
adults, and a lack of time was reported as the most
frequently barrier for inactive adults (7). These mo-
tivators and barriers vary according to sociodemo-
graphic characteristics, perception of exercise, and
general health status (8). The pandemic brings a
new and extraordinary lifestyle for every individual,
and the question of how motivators and barriers
have changed due to factors such as social isola-
tion, and health-related concerns comes to mind.
The pandemic primarily affected individuals’ life-
styles, such as participation in PA and sedentary
behavior (1, 9). Many motivators and barriers may
have caused this lifestyle. Although lack of motiva-
tion and lack of appropriate facilities/equipment/
space are shown as barriers to the emergence of
these behaviors, studies evaluating both motiva-

166 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2)

tors and barriers for adults are limited in the liter-
ature. In addition, although there are some studies
investigating PA, sleep quality, anxiety, and depres-
sion levels during the pandemic period, there is no
study revealing their findings among exerciser and
non-exerciser adults.

The primary aim of this study was to assess the
perception of exercise benefits, sleep quality, and
anxiety and depression level of individuals who did
and did not do exercise during pandemic. Anoth-
er aim was to evaluate PA levels and to determine
motivators and barriers to PA of adults who were
isolated due to COVID-19.

METHODS
Study Design

This cross-sectional study was conducted between
April 2020 and May 2020 via an online form cre-
ated by the researchers. The voluntary participants
answered the questions regarding motivator and
barrier factors about their exercise habits and
continuousness of exercise, perception of exercise
benefits, PA level, sleep quality, and emotional sta-
tus. The research protocol was conducted in accor-
dance with the Declaration of Helsinki. Informed
consent was received from all participants before
their enrollment into the study. The protocol of this
study was registered to a clinical trials database
(clinicaltrials.gov) (NCT04339491) and this study
was granted by the Istanbul Bilgi University Human
Research Ethics Committee (2020-40030-52).

Sample

The calculation of the sample size was carried out
with a 95% confidence level and a 5% of precision,
the expected proportion of the change in popu-
lation was 0.5. Since Turkey’s population is more
than 100.000, according to these values, as the
sample size should be at least 400 people (10).

The sample selection was made using the con-
venience sampling strategy method. The study
sample consisted of people living in urban areas
and who have internet access, who were respon-
dents of posting invitations through social media
and e-mail during the early period of coronavirus
restrictions imposed in the country. The lockdown



measures were enforced by the government for the
entire country starting from March 11th 2021 (11).

Participants reached the self-administered ques-
tionnaires online. Before proceeding to the ques-
tionnaires, in the first part of the study, the partic-
ipants were given information about the research.
Individuals who lived in the community with an age
range of 18-55 years were included. Participants
were excluded if they self-reported the following
conditions; visual or auditory impairment, cardio-
respiratory insufficiency, orthopedic, rheumatologic
and neurological disease that prevented the partic-
ipation of exercise; or if they could not communi-
cate in the native language.

Participants were asked to confirm that they met
these criteria and voluntarily participated in the
study. Two thousand eleven people were reached
during initial contact, and 39.2% of these people
refused to participate in the study. One thousand
two hundred twenty-two participants completed
the questionnaire. Sixteen individuals’ data were
excluded because of missing data.

Outcomes

To collect the data, a survey was administered with
questions about several demographic variables
such as age, sex, education, smoking habits, chron-
ic diseases, and working status in the pandemic
period and motivators of and barriers to PA. The
participants were questioned about their exercise
habits during the pandemic and were separated
into two groups as those who exercised during the
pandemic (group 1) and those who did not (group
2). Also, they were questioned about whether they
exercised regularly before the pandemic (defined
as exercising for 30min or longer, twice per week
or more frequently for at least 1year) (12).

PA Level: International Physical Activity Question-
naire-Short Form (IPAQ-SF) which was developed
by Craig et al. (2003) (13), was used to assess
the PA level of participants. The IPAQ-SF includes
seven items and assesses the activity type, fre-
quency (days), and duration (h) of various activi-
ties. PA scores are estimated using the calculated
total metabolic equivalent task (MET). After the
calculation of total MET scores, PA level of par-
ticipants was divided into three categories as low
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(0-600 MET-minutes/week), moderate (600-3000
MET-minutes/week) and high (3000 MET MET-min-
utes/week and above) (13). The Turkish version of
IPAQ-SF has shown to be a reliable and valid ques-
tionnaire by Saglam et al. (2010) (14).

Perception of Exercise Benefits: The Exercise Ben-
efits and Barriers Scale-Benefits Subscale (EBBS-
BS) was used to assess the perception of exercise
benefits in this study. The EBBS-BS consists of
29 items. Higher scores indicate the individual’s
feelings of stronger positive benefits of exercise.
The Turkish adaptation and reliability of EBBS-BS,
which was developed by Sechrist et al. (1987), have
been reported by Ortabag et al (15, 16).

Sleep Quality: The Pittsburgh Sleep Quality Index
(PSQI), developed by Buysse et al. (1989), was used
to evaluate sleep quality (17). The Turkish validi-
ty and reliability of the PSQI has been studied by
Agargiin et al. (1996) (18). The PSQI consists of
19 questions or items. A global score =5 indicates
clinically impaired sleep quality.

Anxiety and Depression: The Hospital Anxiety and
Depression Scale (HADS) was developed by Zig-
mond and Snait (1983) (19). The Turkish version
of HADS, which, 14-item descriptive and self-re-
port questionnaire. HADS is divided into an anxi-
ety subscale (HADS-A) and a depression subscale
(HADS-D). Higher scores indicating greater fre-
quency and severity of symptoms of anxiety and
depression (20).

Motivators and Barriers: The motivators and barri-
ers to PA were evaluated with items that have al-
ready been investigated and shown to significantly
affect PA levels in previous studies (8, 21-23). The
items, having been used to investigate motivators
and barriers to exercise of the participants, were
provided as Appendix A.

The permissions were obtained for using Turkish
versions of all questionnaires.

Statistical Analysis

The Statistical Package for the Social Sciences
22.0 (SPSS Inc., Chicago, IL, USA) program was
used for all statistical analyses. The descriptive
statistics (mean, standard deviation, skewness,
kurtosis) and Shapiro-Wilk’s test were used for
testing the assumption of normality. The data
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were not normally distributed, thus nonparametric
tests were used for statistical analysis. Descriptive
statistics (mean, frequency, and percentage) were
used to describe the demographic characteristics
of the participants. Variables were compared be-
tween the groups using the Mann-Whitney U test
for continuous variables and the Chi-square test
for categorical data. The significance level was set
at p<0.05.

RESULTS

A total of 1206 participants were included in the
study (group 1: n=428; group 2: n=778). The demo-
graphic and clinical features and comparisons of
the groups are presented in Table 1. No differences
were found in terms of education, chronic disease,
days of isolation, and the working status between
the groups (p=0.166, p=0.163, p=0.06, p=0.115 re-
spectively). There were differences in terms of age,
sex, body mass index (BMI), smoking status, and
doing regular exercise before the pandemic be-
tween the groups (p<0.001) (Table 1).

There were statistically significant differences in

Table 1. Demographic and Clinical Features of the Participants

the scores of IPAQ-SF, PSQI, EBBS-BS, HADS de-
pression (p<0.001) and HADS anxiety (p=0.004)
between group 1 and group 2. All parameters were
found to be higher in group 2, except for the score
of IPAQ-SF (Table 2).

The most prevalent motivator for exercisers (group
1) was to improve performance and/or strength
(81.5%) and the most prevalent barrier for non-ex-
ercisers (group 2) was to prefer to do other things
(lack of motivation) (84.8%). The exercise motiva-
tors of group 1 and exercise barriers of group 2 are
presented in Table 3.

The participants in both groups were investigated
according to their exercise habits during and before
the pandemic (Table 1). In group 1, 54.7% (n=234)
of the participants were found to already have
regular exercise habits and continued to exercise
during the pandemic, and 45.3% of the participants
(n=194) had not exercised before and started ex-
ercising during the pandemic restrictions (at least
for 4 weeks). In group 2, 22% of the participants
(n=171) stopped exercising during the pandemic

Total (n=1206) Group | (n=428) Group Il (n=778) p
Age (years) Mean (SD) 27.23 (6.89) 26.19 (6.14) 27.80(7.22) <0.001°
BMI (kg/m?) Mean (SD) 23.41 (3.89) 22.78 (3.67) 23.74 (4.05) <0.001"
Sex n (%)
Female 759 (62.9) 300 (70.1) 459 (59.0) <0.001"
Male 447 (37.1) 128 (29.9) 319 (41.0)
Education, (= High school / > High school) 384 (31.8)/822 147 (34.3)/281 237 (30.5)/541 0.166"
n (%) (68.2) (65.7) (69.5) '
. 300 (24.9)/906 82 (19.2)/346 218 (28.0)/560 "
0
Smoking Status (Y/N) n (%) (75.1) (80.8) (72.0) <0.001
. 115 (9.5)/1091 34 (7.9)/394 81 (10.4)/697 .
(o)
Chronic Disease (Y/N) n (%) (90.5) (92.1) (89.6) 0.163
Isolation (days) Mean (SD) 20.60 (7.93) 21.29(7.13) 20.22 (8.32) 0.06
Work Status During the Pandemic n (%)
No change 110 (9.1) 35(8.2) 75 (9.6)
Work at home 422 (35.0) 163 (38.1) 259 (33.3)
Less than before the pandemic 152 (12.6) 43 (10.0) 109 (14.0) 0.115"
e-Learning 522 (43.3) 187 (43.7) 335(43.1)
Regular Exercise Before the Pandemic, n (%) 405 (33.6) 234 (54.7) 171 (22.0) <0.001"
Frequency (days), Mean (SD) 3.71 (1.33) 3.81(1.38) 3.57 (1.24) :
Time (minutes), Mean (SD) 62.37 (27.98) 59.70 (28.61) 66.02 (26.74)
Duration (months), Mean (SD) 15.11 (26.47) 14.81 (24.13) 15.53 (29.44)
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p<0.05, SD: Standard Deviation, n (%): Number (Percent), Y/N: Yes/No, BMI: Body Mass Index, : Mann-Whitney U Test, ™x? Test
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Table 2. Physical Activity, Sleep Quality, Perception of Exercise Benefits, Anxiety and Depression Scores of the Participants

Group | (n=428) Group Il (n=778) p
IPAQ-SF (total MET), Mean (95% Cl) 1793.75 (1654-1933) 773.97 (661-886) <0.001"
IPAQ-SF (category), n (%)
Low-active 86 (20.1) 547 (70.3) <0.001™
Moderate 168 (39.3) 176 (22.6)
High-active 174 (40.7) 55(7.1)
EBBS-BS (total score), Mean (95% Cl) 48.12 (47-49) 55.54 (54-56) <0.001"
PSQI (total score), Mean (95% Cl) 423 (3.99-4.47) 5.14 (4.94-5.34) <0.001"
HADS (anxiety score), Mean (95% Cl) 7.85 (7.45-8.24) 8.67 (8.35-8.99) 0.004"
HADS (depression score), Mean (95% Cl) 6.26 (5.93-6.59) 7.94 (7.66-8.21) <0.001"

p<0.05, IPAQ-SF: International Physical Activity Questionnaire Short Form, MET: Metabolic Equivalent Threshold, PSQI: Pittsburgh Sleep Quality Index, EBBS-
BS: Exercise Benefits and Barriers Scale-Benefits Subscale, HADS: Hospital Anxiety and Depression Scale, : Mann-Whitney U Test, "™ x? Test

Table 3. Exercise Motivators/Barriers of the Groups

Exercifer?'l:jgt:vators n (%) Exergl;zuga.l:riers n (%)
improve performance and/or strength 349 (81.5) prefer to d%ggkgtit:ri]?gs (lack of 660 (84.8)
lose or maintain weight 315(73.6) lack of money 225 (28.9)
avoid or manage a health condition 286 (66.8) lack of enjoyment 147 (18.9)
improve mood 132 (30.8) nobody to exercise with 134 (17.2)
improve appearance 72 (16.9) lack of confidence 130 (16.7)
lack of time 98 (12.5)

other 13 (3.0) other 32 (4.)

%: percent, n: Number of participants

restrictions (at least for 4 weeks) although they had
a habit of exercising regularly before the pandemic,
while the 78% (n=607) had not exercised before
and or during the pandemic. The most essential
motivators for participants who had exercise hab-
its and continued to exercise were to improve per-
formance and/or strength (82.1%), lose or maintain
weight (66.2%), and improve mood (64.9%). The
most essential motivators for participants who did
not exercise before but started exercising with the
pandemic restrictions were as follows: to lose or
maintain weight (82.5%), avoid or manage health
conditions (76.2%), and improve performance and/
or strength (66%). The most common barriers for
the participants who stopped exercising were the
preference to do other things (lack of motivation)
(79.5%), lack of money (57.3%), and lack of confi-

dence (24%). The common barriers for participants
who did not exercise before or during the pandemic
were as follows: the preference to do other things
(lack of motivation) (86.3%), lack of time (22.8%),
and lack of money (20.9%).

DISCUSSION

The findings of the current study indicated that PA
levels and sleep quality were higher, and anxiety
and depression levels were lower in individuals who
exercised. It was found that about half of the par-
ticipants had low PA levels in the pandemic. The
most prevalent motivator for individuals who ex-
ercised even during the pandemic was to improve
performance and/or strength, and the most preva-
lent barrier was the preference to do other things
(lack of motivation) for individuals who did not do
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exercise in this period.

In this research, although age and BMI were sig-
nificantly different between the groups, it was ob-
served that the participants in both groups were
similar age range and were in the normal weight
range in terms of BMI. In a systematic analysis
investigating smoking prevalence (22), it was re-
ported that the majority of the smokers were men.
Similarly, the difference in smoking status between
the groups may be due to the larger male popula-
tion of group 2 (41.0%) than in group 1 (29.9%).
Also, a high rate of ‘avoiding or managing health
condition” motivators in participants who exer-
cised (group 1) may have related to low smoking
behavior. The work status of participants in the
two groups was found to be similar. It could be
suggested that there was no association between
working status and PA levels. In addition, because
the participants were young adults, the percentage
of chronic diseases was low in both groups.

It was shown that PA levels decreased during the
COVID-19 outbreak period (24). In this study, 52%
of the participants were found to have low PA lev-
els. The majority of those who did not exercise
during the pandemic stated that they did not ex-
ercise regularly before the pandemic (78%), and
22% of the participants stopped exercising during
the pandemic restrictions. Therefore, in line with
other studies (1, 9, 24), it can be concluded that
besides the sociodemographic and lifestyle charac-
teristics of the population, the COVID-19 outbreak
negatively affected the PA levels of healthy adults.
As expected, the PA level of participants who ex-
ercised was found to be significantly higher than
in the non-exercising group. Moreover, most of the
participants who exercised were in the high-ac-
tive category, and most of the non-exercising par-
ticipants were in the low-active category. This is
probably a consequence of the fact that exercis-
es performed regularly were included in moder-
ate-vigorous PA.

Interestingly, when we looked at our findings, we
found that those who did not exercise had higher
EBSS scores than those who did. In other words,
although they knew the benefits of exercise, they
did not do exercise, and their PA levels were low.
Although the opposite was expected, finding such a
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result led us to conclude that knowing the benefits
of exercise might not be sufficient for exercise be-
havior. As Williams and French concluded, exercise
habits can be acquired using behavioral models
that include a specific goal, motivation, and time
management (25).

Regardless of other factors that may affect sleep,
exercise has been proved to have a positive effect
on sleep in the short and long term (5). The cur-
rent study showed that individuals who exercised
had higher sleep quality scores. We also found that
participants who exercised had lower anxiety and
depression scores. The difference in sleep quality,
anxiety and depression scores between the “exer-
ciser group” and “non-exerciser group” may have
resulted from the positive effects of doing exercise
or the negative effects of stopping exercising. In
the non-exerciser group, there were individuals who
stopped exercising even though they had exercise
habits, at a rate of almost one fourth. It was stat-
ed that the measures taken during the pandemic
had a significant differential effect, particularly on
participants who were physically active before and
experienced a significant decline in their PA levels,
sleep quality, and well-being; there were no signif-
icant changes in physically inactive participants
(24). Although our study is unable to determine
causality of the significant difference due to its de-
sign, this finding is important in terms of empha-
sizing the relationship between exercise and these
mental health-related factors, whether it is due to
the positive effect of doing exercise or the negative
effect of stopping exercising.

According to our findings, for participants who
continued to exercise during the pandemic and
for participants who started exercising, the most
prevalent motivators were related to physical per-
formance and body weight. Differently, the other
motivator was to improve mood for participants
who continued, and motivators about health con-
ditions were some of the essential motivators for
participants who started exercising. Marashi et
al. (2021) reported that participants who stayed
active during the pandemic were more motivated
by mental health outcomes and less motivated by
physical health outcomes (23). In line with this find-
ing, individuals in our study who seemed motivated
for PA were also intrinsically motivated for well-be-



ing during COVID-19 restrictions.

Barriers to participation in PA are affected by the
inter-relations between the individuals and their
social and physical environments. Our findings
show that it is possible to define the preference
to do other things (lack of motivation) and lack of
money as the most prevalent barriers to PA during
the pandemic. Hoare et al. (2017) found that lack
of time was the most frequent reported barrier to
PA in the adult population before the pandemic (8).
Based on our results, the lack of time for exercise
was the sixth most reported barrier during the pan-
demic. In this period, working from home or con-
tinuing education as e-Learning may have enabled
more time for people and may have lessened the
lack-of-time barrier. Barriers, such as lack of mo-
tivation are related to an individual’s psychologi-
cal factors. Stults-Kolehmainen and Sinha (2014)
reported that people try to engage in less strenu-
ous activities and avoid exercising during stressful
times (26). Therefore, psychological support could
help people to overcome perceived barriers to be
physically active during stressful times such as the
pandemic.

The lack of motivation was the most prevalent bar-
rier for participants who did not do exercise be-
fore or now and who stopped exercising, but the
second-ranked barrier varied. For the participants
who stopped exercising, the second main barrier
was lack of money. Lack of appropriate facilities
or equipment at home may create a cost prob-
lem for these people. This study did not question
the participants’ exercise environment preferenc-
es or how they exercised before the pandemic. To
eliminate this barrier, it may be beneficial to gain
awareness that exercise can also be properly done
at home with simple and inexpensive equipment.
On the contrary, for the participants who did not
do exercise before or now, the second main barrier
was lack of time. For these physically inactive par-
ticipants, as mentioned above, because there were
no significant changes in PA levels, lack of time was
one of the main barriers, in line with pre-pandemic
research (8).

Despite the strength of the study, the large pop-
ulation size, and its timely assessment of PA and
mental health behaviors, the evaluation of PA lev-

Alpézgen A.Z, Emirza C., Karakelle S.G., Senel A, Yasaci Z, Harputlu O.E.

els with a self-reported method, statistical differ-
ence in mean age between the groups although
very similar, and the inability to determine causal-
ity due to the cross-sectional nature of the design
can be taken as a limitation. The assessment of
intensity and volume of PA was not considered in
the pre-pandemic period, and the subjective mea-
surement of the motivators of and barriers to PA
also places a limitation.

The present study demonstrated that although
our participants belonged to a younger population,
their PA levels were low both before and during
the pandemic. Also, our results suggest that those
with low PA levels have significantly worse anxi-
ety, depression, and poor sleep quality. Despite the
presence of several factors associated with PA, the
major motivator and barrier of PA during the pan-
demic were improved performance and/or strength
and lack of exercise motivation, respectively.

The findings of this study are important in terms
of showing that exercising is associated with less
exposure to these negative mental health distur-
bances during the COVID-19 pandemic. According-
ly, exercise can be considered as part of strategies
to cope with factors (such as poor sleep, higher
anxiety, and depression scores) that occur during
the pandemic. Adherence to PA can be affected due
to changes in living conditions, so individuals’ exer-
cise motivators and barriers must be questioned by
healthcare professionals for increasing PA.
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TU_RKiYE’DEKi FiZYOTERAPiSTLERiI\! _
KARDIYOPULMONER RESUSITASYON BILGI
DUZEYLERiININ DEGERLENDIRILMESi

ARASTIRMA MAKALESi

0z
Amag: Bu calismanin amaci, Tirkiye'de ¢alismakta olan fizyoterapistlerin Kardiyopulmoner Resiisitasyon (KPR)
hakkindaki bilgi diizeylerini degerlendirmekti.

Yontem: Agustos-Ekim 2021 tarihleri arasinda yiritiilen kesitsel bir arastirmadir. Calismaya katiimayi kabul
eden 164U (%59,63) erkek, 111’i (%40,37) kadin olmak uzere toplam 275 fizyoterapiste online anket formu
gonderilerek veriler toplandi. KPR bilgi diizeyini degerlendirmek amaciyla 2010 Amerikan Kalp Cemiyeti-Avrupa
Resiisitasyon Konseyi KPR kilavuzu rehber alinarak hazirlanan anket toplam 26 sorudan olusmakta ve kendi
kendine uygulanmaktadir. Anketin ilk béliimiinde kisisel bilgileri iceren 5 soru (yas, cinsiyet, calistiklari kurum,
calisma siiresi vb.); ikinci bélimde KPR egitimi ve degerinin algilanmasina yonelik 12 soru , ligiincii bolimde ise
KPR ile ilgili bilgi dizeylerini 6lcmeyi hedefleyen 10 soru yer almaktadir. KPR bilgi puaninda 0-5 puan araligi
duisiik, 6-10 puan araligi ise yiiksek olarak degerlendirildi.

Sonuglar: En ¢ok calisilan kurum hastane (%41,50) ve calisma alani ise kas-iskelet sistemi (%37,80) idi.
Herhangi bir yerde kardiyak arrest (KA) vakasi ile karsilaganlarin orani %28,40 iken calisma ortaminda bu oran
%20,70 idi. Katihmcilarin ¢ogu (%67,30) KPR egitimi almisti ancak egitim alanlar KPR uygulama konusunda
%59,50'si egitimi, %71,90'u da kendisini yetersiz buldu. Calisma alani, yas, cinsiyet ve deneyim yilina gére KPR
sertifikasina sahip olma durumu iliskili degildi(p>0,05).Hastanede calisanlarin KPR sertifikasi sahip olma orani
tniversitede calisanlara gére daha yiiksekti(p=0,014).Teorik KPR bilgi puani ortalamasi 5+0,12 idi, bu sonug
KPR bilgi diizeylerinin dusiik oldugunu gésterdi. KPR bilgi puani; KPR egitimi alanlarda almayanlara gére, KPR
uygulamasinda kendini yeterli gorenlerde de yeterli gormeyenlere gére daha yiiksekti (p=0,001).

Tartigma: Sonuclarimiz fizyoterapistlerin ¢ogunlugunun, KPR sertifikasinin oldugunu fakat KPR sertifikasi
olanlarin cogunlugunun da KPR bilgi diizeylerinin yetersiz oldugunu ve kendilerini bu konuda yetersiz hissettiklerini
gostermistir. KPR uygulamasini daha iyi degerlendirmek isteyen gelecekteki arastirmalar fizyoterapistlerin
gercek KPR yeterliligini teorik bir degerlendirmeden ziyade uygulamali yéntemlerle degerlendirmelidir.

Anahtar kelimeler: Bilgi, Fizyoterapist, Kardiyopulmoner Resusitasyon

EVALUATION OF CARDIOPULMONARY
RESUSCITATION KNOWLEDGE LEVELS OF
PHYSIOTHERAPISTS IN TURKEY

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study was to evaluate the knowledge level of physiotherapists working in Turkey about
Cardiopulmonary Resuscitation (CPR).

Methods: It is a cross-sectional study conducted between August and October 2021. Data were collected by
sending an online questionnaire form to a total of 275 physiotherapists, 164 (59.63%) male and 111 (40.37%)
female, who agreed to participate in the study. In order to evaluate the level of CPR knowledge, the questionnaire
prepared by taking the 2010 American Heart Association-European Resuscitation Council CPR guideline as
a guide, consists of 26 questions and is self-administered.In the first part of the questionnaire, 5 questions
containing personal information (age, gender, institution of employment, duration of employment, etc.); in the
second part, there are 12 questions on the perception of CPR training and its value, and in the third part, 10
questions aiming to measure the current knowledge level about CPR. In the CPR knowledge score, 0-5 points
range was evaluated as low, 6-10 point range was evaluated as high.

Results:The most work setting was the hospital (41.50%) and the main scope of work was the musculoskeletal
system (37.80%). While the rate of those who encountered a CA case anywhere was 28.40%, this rate was
20.70% in the work setting. Most of the participants (67.30%) had received CPR training.While 59.50% of those
who received training found the training incompetent in CPR practice, 71.90% found themselves. CPR certificate
was not related to field of study, age, gender and years of experience (p>0.005). The rate of CPR certification
among those working at the hospital was higher than those working at the university(p=0.014). The mean
theoretical CPR knowledge score was 5+0.12, which showed that CPR knowledge levels were low.CPR knowledge
score; It was higher in those who received CPR training than those who did not, and those who considered
themselves competent in CPR practice compared to those who did not see it as sufficient (p=0.001).
Conclusion:Our results showed that the majority of physiotherapists have CPR certification, but the majority
of those with CPR certification have insufficient knowledge of CPR and feel incompotent in this regard.Future
research that wishes to better evaluate the practice of CPR should evaluate physical therapists' actual CPR
competence with hands-on methods rather than a theoretical assessment.

Keywords : Knowledge, Physiotherapist, Cardiopulmonary Resuscitation
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Tirkiye'deki Fizyoterapistlerin Kardiyopulmoner Restisitasyon Bilgi Diizeylerinin Degerlendirilmesi

GIRIS

Kardiyak arrestin pratik, operasyonel tanimi, bir
kisinin solunum yoklugu veya anormal solunum ile
tepkisiz kalmasidir (1). Kardiyorespiratuar arrest
(KA) son derece onemli tibbi acil bir durumdur ve
birkac dakika icinde kardiyopulmoner resiisitasyon
(KPR) baslatiimazsa &lim veya kalici beyin hasari-
na neden olur. Toplu olarak hayatta kalma zinciri
olarak bilinen; kardiyak arrestin erken taninma-
s, yuksek kaliteli KPR, hizli defibrilasyon ve etkili
resiisitasyon sonrasi bakimi iceren dért anahtar
midahale, sonuclari iyilestirir (2). KPR'nin hemen
baslatiimasi, KA sonrasi sag kalimi iki veya dort
katina cikarabilir (3). Kardiyopulmoner arrestten
hastalarin sagkalimmi artirmanin KPR uygulayan
saglik profesyonellerinin tutum ve becerilerinin ye-
terliligine bagl oldugu bilinmektedir (4).

COVID-19 pandemisinde HDKA hastane disi kar-
diyak arrest (HDKA), insidansinin arttigina yonelik
calismalar mevcuttur. On calismadan (35.379 ka-
tilmciyla) elde edilen bilgileri &zetleyen sistematik
bir derleme, ilk COVID-19 dalgasi sirasinda HDKA
insidansinda bir artis oldugunu bildirmistir (5).
KA'in cogunlukla evde meydana geldigi, ambulans
miidahale siirelerinin arttigi ve ambulans ekipleri
tarafindan daha az resusitasyon girisimi baslatildi-
g1 gorulmistir (6) . Hastane disi ve hastane ici or-
tamlarda COVID-19'un KA epidemiyolojisi ve saglik
sonuclari lzerinde dnemli bir etkisi oldugu aciktir
(7). Avrupa Resiisitasyon Konseyi (ERC) COVID-19
kilavuzlari, hem hastane digi hem de hastane ici KA
icin KPR girisimlerinin surdirilmesini tedavi sag-
layan kisi(ler) icin riskin azaltilarak uygulanmasini
tesvik etmektedir (7).

Kardiyak arresti tanima ve suni teneffiis yapma
becerisi, tim saglik profesyonelleri icin temel bir
beceridir. Bu alandaki bilgi ve beceriler, egitimden
sonra Uc ile alti ay icinde gerileyebilir/bozulabilir.
Bilgi ve becerileri surdirmek icin sik degerlendir-
meler ve gerektiginde refresher egitimler onerilir
(2). Refresher egitimleri bilginin yanisira KPR uy-
gulama becerilerine odaklananir ve kaliteli bir KPR
uygulamasi refresher egitimlerinin duzenli olarak
yapiimasina baghdir (8). Daha dnceki calismalar-
da hekimlerde ve farkh saglhk profesyonellerinde
KPR bilgi diizeyi degerlendirilmistir (9-12). Pepera
ve dig. Yunan fizyoterapistlerde KPR bilgi diizeyini
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degerlendirdigi calismada, fizyoterapistlerin ERC
kilavuzlarina goére resisitasyon konusunda bilgi
eksikliklerinin oldugunu bildirmistir. Bu ¢alismada
KPR sertifikasi olanlarin yiizdesinin dusiik oldugu
ve bu nedenle KPR egitiminin calisan tiim fizyote-
rapistler icin zorunlu olmasi gerektigi sonucuna ula-
silmistir (13). Yeni Zelenda fizyoterapistlerinin KPR
bilgisinin degerlendirildigi bir baska calismada ise
fizyoterapistlerin KPR egitimine katihm oranlarinin
dustik oldugu ve calisma ortaminin o6zellikle 6zel
muayenehane, kamu hastaneleri ve toplum ortam-
larinda calisan fizyoterapistlerin diger ortamlara
kiyasla KPR sertifikasina sahip olma oraninin daha
yiksek oldugu saptanmistir (14). Fizyoterapistlerin
KPR bilgi diizeyinin degerlendirildigi calisma sayi-
si sinirlidir. Fizyoterapistler akut bakim ortaminda
bilgisi, klinik karar verme becerisi ile nemli bir rol
Ustlenmektedir (15). Hem akut bakim ve rehabili-
tasyon siirecindeki 6nemli sorumluluklarindan dola-
yl hem de COVID-19’un KA vaka gorilme oraninin
artirmasindan dolayi fizyoterapistlerin KPR bilgi
diizeylerinin degerlendirilmesi 6nem tasimaktadir.
Bu nedenle calismamizin amaci, Tiirk fizyoterapist-
lerinin KPR egitimi hakkindaki bilgi dizeylerini de-
gerlendirmektir.

YONTEM
Calisma Tasarimi ve Veri Toplama

Bu calisma, kesitsel bir arastirmadir. Veriler, inter-
net tabanli anonim bir anket kullanilarak Agustos
2021 ile Ekim 2021 tarihleri arasinda toplandi.
Veri toplama islemine baslamadan énce X Uni-
versitesi Etik Kurulu'ndan etik onay (Tarih/Karar
N0:08.10.2020/35) alinmistir. Calismaya katilmak
isteyenlerden online olarak bilgilendirildi ve aydin-
latiimig onam formu alindi. Anket calismalarinda en
kiiciik 6rnek biyiklGgunin madde sayisinin bes ila
on kati civarinda olmasi gerektigi bilgisine dayani-
larak 10 maddelik bu anket icin madde sayisinin en
fazla on kati olan en az 100 kisilik 6rnek biyukligu-
ne ulasiimasi hedeflendi (16).

KPR bilgi diizeyini degerlendirmek amaciyla hazir-
lanan sorular 2010 Amerikan Kalp Cemiyeti (AHA)
- ERC KPR kilavuzu rehber alinarak hazirlandi. Anket
iki bolime ayrilmis 26 kapal sorudan olusmakta ve
kendi kendine uygulanmaktadir. Birinci bélimde ki-



sisel bilgileri iceren 5 soru (yas, cinsiyet, calistiklari
kurum, calisma siresi, temel calisma alani); ikinci
bélimde katilimcilarin KPR egitimi ve degerinin al-
gilanmasina yonelik 12 soru , l¢linci bélimde ise
KPR ile ilgili bilgi diizeylerini 6lcmeyi hedefleyen 10
soru yer almaktadir. Bilgi sorular ikili degiskenler
olarak puanlandi; dogru yanitlara ‘1’ puan, yanhs ya-
nitlara ve bilmiyorum yanitlarina ‘0’ puan verilmis-
tir. Bu nedenle, toplam bilgi puani potansiyel olarak
0 ile 10 puan arasinda degismekteydi (13). Toplam
puana gore bilgi diizeyini siniflandirmak icin daha
onceki bir calismadaki kesme degerleri dikkate ali-
narak; KPR bilgi puaninda 0-5 puan araligi dusik,
6-10 puan araliginda puan alanlar ise yiiksek olarak
siniflandinldi ve gruplar arasinda KPR egitimi alip
almama durumu karsilastirildi (17).

Taslak anketin pilot testi, mevcut arastirmadan ba-
gimsiz olan Tirkiye'de calisan 10 fizyoterapist tara-
findan uygun bir érnegi kullanilarak yapildi. Anketi
doldurmalari ve sorularin anlasilabilirligi hakkinda
geri bildirimde bulunmalari istendi. Bu incelemenin
ardindan sorularin yapisini ve akisini iyilestirmek
icin ankette kiiclik degisiklikler yapildi. Arastirmaya
katilmasi uygun olan potansiyel katilimcilara fizyo-
terapi ve rehabilitasyon lisans egitimi sonrasinda
aktif olarak kullanilan ortak mail gruplar yoluyla
ulasildi. Anket formlari Turkiye genelinde calismak-
ta olan ve calismaya katilmayi kabul eden fizyo-
terapistlerin e-posta adreslerine Google anketlere
yliklenen ‘Fizyoterapistlerin Kardiyopulmoner Resii-
sitasyon Bilgi Diizeylerinin Degerlendirilmesi’ bas-
likli anket formu génderildi ve bu anketler aracili-
giyla veriler toplandi.

istatistiksel analiz

Calismada elde edilen verilerin istatiksel analizi
IBM SPSS 24.0 (SPSS Inc, Chicago, ABD) progra-
mi kullanilarak yapildi. Tanimlayici istatistik olarak
sayisal degiskenlerde ortalama, standart sapma,
minimum maksimum degerler, sayi ve yiizdeler
kullanildi.  Katihmcilar yas, cinsiyet, calisma alani,
KPR egitimi, deneyim siiresi ve KPR uygulama ve
uygulamama acisindan gruplandirildi. KPR ile ilgili
sorulardaki dogru cevaplar ile KPR egitimi alip al-
mama gibi kategorik degiskenler arasindaki iliskiyi
incelemek icin ki-kare testi kullanildi. istatistiksel
anlamhhk p < 0,05 olarak belirlendi.
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SONUCLAR

Cahsmaya 1640 erkek, 1171'i kadin olmak ize-
re toplam 275 fizyoterapist katildi. Katimcilarin
%38,90'1 26-35 yas araliginda ve %35,60'1 10 yildan
daha fazla deneyim siiresine sahipti. Fizyoterapist-
ler, %41,50 oraninda en ¢ok hastanede calismak-
taydi ve en sik bildirilen calisma alani kas-iskelet
sistemi uygulamalariydi (%37,80) (Tablo 1).

Kardiyopulmoner resiisitasyon egitimi ve degerinin
algilanmasi ile ilgili yoneltilen sorular ve yanitlari
Tablo 2'de sunulmustur. Herhangi bir yerde kardi-
yak arrest vakasi ile karsilasanlarin orani %28,40
iken calisma ortaminda bu oran %20,70 idi. ‘Kar-
diyak arrest geciren bir kisiyi nasil degerlendirece-
ginizi biliyor musunuz?’ sorusuna %47,60 oraninda
verilen cevap ‘hayir’, %31,60 oraninda verilen ce-
vap ise ‘evet’ oldu.

Ankete katilanlarin ¢cogu (%67,30), lisans 6grenimi
egitim mifredati icinde ya da sonrasinda bir KPR
egitimi aldigini bildirdi. KPR egitimi alanlarin; %60’
egitimin mankenler (izerinde verildigini, yaklasik
licte biri (%30,80) acil bir durumda KPR uyguladi-
gini ifade etti. Egitim alanlarin yarisindan fazlasi
(9%59,50) egitimi yetersiz bulurken, %71,90"1 da
KPR uygulama konusunda kendisini yetersiz buldu.
‘Sizce fizyoterapistler KPR'yi bilmeli mi?’ sorusuna
992,00 oraninda ‘evet’ cevabi verildi (Tablo 2).

Cahsma alani, yas, cinsiyet ve deneyim yilina gore
mevcut KPR egitimi almis olma durumu arasin-
da anlamh bir farklilk yoktu (sirasiyla; p=0,875,
p=0,725, p=0,932, p=0,880). KPR egitimi alma du-
rumunun calisma ortamina gore iliskisi incelendi-
ginde ise anlamli bir farklilik bulundu. KPR egitimi
alma orani spor takimlarinda calisan fizyoterapist-
lerde (%87,50) en yiksekken, bunu toplum ortam-
larinda (%72,90), 6zel muayenehanede (%71,40),
hastanede (%70,20), niversitede (%51,60) calisan
fizyoterapistler izledi (x2 (4) = 9,985, p = 0,041).
Hastanede calisan fizyoterapistlerin KPR sertifi-
kasina sahip olma orani lniversitede calisanlara
gore anlamli olarak daha yiiksekti (x2 (2)= 5,980
p=0,014).

KPR uygulama konusunda kendini yeterli gorenlerin
KPR bilgi puani, yeterli gérmeyenlere gore anlamli
olarak daha yiiksekti (p=0,001, z= -3,175). KPR uy-
gulama konusunda kendini yeterli gérmenin (evet/
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Tablo 1. Katilimcilarin Ozellikleri

n %
Yas (yil)
18-25 77 28,00
26 - 35 107 38,90
.36 - 45 79 28,70
46 - 54 10 3,60
> 55 2 0,70
Cinsiyet
Erkek 164 59,60
Kadin 111 40,40
Klinik Deneyim Siiresi (yil)
1 71 25,80
2-5 61 22,20
6-10 45 16,40
11-15 34 12,40
16 - 20 46 16,70
=21 18 6,50
Temel calisma ortami
Ozel muayenehane 21 7,60
Hastane 114 41,50
Toplum 70 25,50
Spor takimi 8 2,90
Universite 62 22,50
Temel calisma alani
Muskuloskeletal 104 37,80
Kardiyorespiratuar 26 9,50
Noroloji 52 18,90
Pediatri 47 17,10
Geriatri 5 1,80
Diger (kadin saghgi, el rehabilitasyonu, mental saglik vb.) 41 14,90

hayir) KPR uygulama/uygulamama tzerindeki etkisi
anlamli idi (x2 (1) = 15,419, p < 0,001).

Katilimcilarin sadece %6,20’si (n=17) daha o6nce
damar yolu acma girisiminde bulundugunu bildir-
di. Acil bir durumda damar yolu acabilecegini du-
stinenlerin orani %16,70 (n=46) iken, %66,50'si
(n=183) acamayacagini, %16,70’si (n=46) ise bu
konuda kararsiz oldugunu belirtti. Gerekli haller-
de balon-maske teknigiyle ventilasyon saglayabi-
leceginizi duslinidyor musunuz? sorusuna %?29,50
(n=81) evet, %53,10 (n=146) hayir, %17,50 (n=48)
karasizim yaniti verildi.

Katilimcilara KPR ile ilgili yoneltilen sorular ve ya-
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nitlari Tablo 3’te sunulmaktadir. Soru #3 ‘Solunum
nasil kontrol edilir?’ en yiiksek basari oranina sahip-
ti; katihmc fizyoterapistlerin %86,90’1 dogru yanit
verdi ve “Kalp masaji, kalp hizi dakikada ka¢ olacak
sekilde uygulanmalidir?” sorusu en disik basar
oranina sahipti; katilan fizyoterapistlerin %21,80’i
dogru yanit verdi.

Katimcilarin teorik bilgi sorularina iliskin toplam
puan ortalamasi 5+0,12dir. Ankete katilanlarin
%67,30’'u (n=185) 10 (lizerinden 5’in altinda puan
aldi. Bu sonug katilimcilarin ¢ogunlugunun KPR bil-
gi diizeylerinin disuk oldugunu gésterdi. KPR egi-
timi almis olan ve almayan katihmcilar arasinda
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Tablo 2. KPR Egitimi ve KPR Egitiminin Degerinin Algilanmasina Yénelik Sorulara Verilen Cevaplar

n %
Herhangi bir yerde kardiyak arrest vakasi ile
karsilastiniz mi?
Evet 78 28,40
Hayir 195 70,90
Kararsizim 2 0,70
Calisma ortaminizda kardiyak arrest vakasi ile
karsilastimiz mi?
Evet 57 20,70
Hayir 217 78,90
Kararsizim 1 0,40
Kardiyak arrest olmus bir kisiyi degerlendirmeyi
biliyor musunuz?
Evet 87 31,60
Hayir 131 47,60
Kararsizim 57 20,70
Daha énce KPR egitimi aldimiz mi?
Evet 185 67,30
Hayir 90 32,70
Cevabini evet ise, aldiginiz egitim sizce yeterli miydi?
Evet 40 21,60
Hayir 110 59,50
Kararsizim 35 18,90
Cevabiniz evet ise, egitiminiz mankenler iizerinde
uygulamali miydi?
Evet 111 60,00
Hayir 74 40,00
Daha 6nce kendiniz KPR uyguladiniz mi?
Evet 57 30,80
Hayir 128 69,20
Sizce bir fizyoterapist KPR bilmeli midir?
Evet 253 92,00
Hayir 10 3,60
Kararsizim 12 4,40
Kendinizi KPR konusunda yeterli gorilyor musunuz?
Evet 20 10,80
Hayir 133 71,90
Kararsizim 32 17,30
Daha dnce damar yolu agma girisiminde bulundunuz
mu? 17 6,20
Evet 258 93,80
Hayir
Acil bir durumda damar yolu acabileceginizi diisiiniiyor
musunuz? 46 16,70
Evet 183 66,50
Hayir 46 16,70
Kararsizim
Gerekli hallerde balon-maske teknigiyle ventilasyon
saglayabileceginizi diisiiniiyor musunuz? 81 29,50
Evet 146 53,00
Hayir 48 17,50
Kararsizim

KPR: Kardiyopulmoner Restisitasyon
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Tablo 3. Fizyoterapistlerin On KPR Bilgi Sorusu icin Dogru Cevaplarinin Yiizdesi.

Sorular

Dogru

Yanhs

Biling durumu nasil kontrol edilmelidir?

Biling kapali ancak nefes alabilen ve nabzi olan hastaya
hangi pozisyon verilmelidir?

Solunum nasil kontrol edilir?

Eriskin hastada kalp masaji/suni solunum orani kag¢ olmalidir?

Cocuk hastada (1-8 yas) kalp masaji/suni solunum orani kag

olmalidir?

Bebek hastada (0-12 ay) kalp masaji/suni solunum orani kag

olmalidir?

Kalp masajl, kalp hizi dakikada kacg olacak sekilde
uygulanmalidir?

KPR sirasinda viicutta en kolay nabiz alinabilecek 3 bolge
hangileridir?

Nabiz kontrolii icin en fazla ne kadar zaman ayiriimalidir?

Kardiyak arrest sirasinda damar yolu acik olan hastaya ilk
uygulanmasi gerekli ilag hangisidir?

133 (48,40%)

133 (48,40%)

239 (86,90%)

217 (78,90%)

79 (28,70%)

70 (25,50%)

60 (21,80%)

120 (43,60%)

149 (54,20%)

176 (64,00 %)

142 (51,60%)

142 (51,60%)

36 (13,10%)

58 (21,10%)

196 (71,30%)

205 (74,50%)

215 (78,20%)

155 (56,40%)

126 (45,80%)

99 (36,00 %)

KPR: Kardiyopulmoner Resusitasyon

KPR bilgi puanlarinda istatistiksel olarak anlamli
fark vardi (sirasiyla 5,30 + 2 ve 4,30 + 1,60 puan;
p<0,001). KPR egitimi almamis olanlarin KPR anke-
tindeki bilgi puanlari, egitim alan yanitlayicilardan
istatistiksel olarak daha disukti (x2 (1, n=275) =
11,63; p<0,001).

TARTISMA

Cahismamiz, Tirkiye'de calisan fizyoterapistlerin
KPR bilgi diizeylerini ve KPR’ye yaklasimlarini aras-
tiran ilk calismadir. Calismanin sonucunda arastir-
mamiza katilan fizyoterapistlerin cogunlugunun,
KPR sertifikasinin oldugunu fakat KPR sertifikasi
olanlarin ¢ogunlugunun da KPR bilgi dizeylerinin
yetersiz oldugu ve kendilerini bu konuda yetersiz
hissettikleri sonucuna ulasildi. Fizyoterapistlerin
KPR bilgisine sahip olmasi gerektigi konusunda da
katilimcilarin hemfikir oldugu goéraldu.

Cahsmamizdaki fizyoterapistlerin kardiyak arrest
ile karsilasma orani %28,40'ti. Az gériilemeyecek
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bu oran COVID-19 pandemisi sonrasi kardiyak ar-
rest risklerinin artmasi gercegi ile birlikte fizyotera-
pistlerin de bu durum ile daha sik karsilasabilecegi
ihtimalini dogurmaktadir. Hastane disi ve hastane
ici ortamlarda COVID-19'un KA epidemiyolojisi ve
saglik sonuclari lizerinde énemli bir etkisi olmasi
ve ERC COVID-19 kilavuzlarinin, hem hastane disi
hem de hastane ici KA icin resisitasyon girisimleri-
nin surdirilmesini tedavi saglayan kisiler icin riskin
azaltilarak uygulanmasini tesvik etmesi (7) fizyote-
rapistlerin KPR uygulamalarina hakim olmalari du-
rumunu kacinilmaz kilmaktadir. Fizyoterapistler cok
disiplinli saglik bakim sisteminin ayrilmaz bir parca-
sidir ve KPR yapmak icin gerekli olan temel beceri
ve bilgilere sahip olduklari dusiinilir. Cogu zaman,
fizyoterapistlerin gorevlerini yerine getirirken KPR
gerektiren diger durumlarda bir doktorun yaninda
veya yoklugunda acil bakim saglamalari beklene-
bilir (18) .Tirkiye'de fizyoterapistler KPR egitimini
ilk olarak lisans dénemindeki ilkyardim derslerinde
almaktadir. Ancak lisans sonrasi zorunlu bir KPR



egitimi de yoktur. Sonuclarimiz, Tirkiye'deki fizyo-
terapistlerin buytk bir cogunlugunun (%92), litera-
tur ile benzerlik gosterecek sekilde (14,18) KPR ser-
tifikasinin zorunlu olmasi gerektigine inandiklarini
gostermekteydi. Tlrkiye'de fizyoterapistler icin KPR
sertifikasi zorunlulugu olmamasina ragmen fizyo-
terapistlerin yarisindan fazlasi (%67,30), KPR serti-
fikasi almisti. Fakat calismamiz egitim ve sertifika
alan kisilerin cogunlugunun da (%59,50) egitimlerin
yeterli olmadigini distndiiklerini géstermekteydi.
Yine egitim alanlardan geriye kalanlarin neredeyse
yarisi da (%18,90) bu egitimlerin yeterliligi konu-
sunda kararsiz kalmiglardi.

KPR sertifikasina sahip olma durumunun calisma
ortamina gore iliskisi incelendiginde; spor takimla-
rinda calisan fizyoterapistlerin en yiiksek diizeyde
sertifikaya sahip olan grup olmasi, takimlarda KPR
sertifikasinin zorunlu olmasindan veya buralarda
calisan fizyoterapistlerin acil durumlarla karsilas-
ma ihtimalinin daha cok farkinda olmalarindan kay-
naklaniyor olabilir. Calismamizdaki fizyoterapistle-
rin cogunlugunun KPR sertifikasina sahip olmasina
ragmen kendilerini yetersiz hissetmeleri, pratik
olarak uygulama firsatinin olmamasi, yeterli bilgi
eksikligi veya fizyoterapistlerin kaza ve acil servis,
yogun bakim gibi KPR konusundaki yeterliliklerinin
olabilecegi ortamlarda degil, biyuk 6lciide ayakta
tedavi bélimlerinde calistiklari fizyoterapi uygula-
ma ortamiyla da iliskilendirilebilir. Ayrica bu yeter-
sizlik hissini egitimlerin belli bir zaman araliginda
glincellenmemesinin etkiledigini dlstinmekteyiz.
Son kilavuz, KPR tekrar egitimi icin optimum bir
aralik 6nermek adina kanitlarin yetersiz oldugunu
bildirmistir (19). KPR becerileri, ilk KPR egitiminden
sonra 3-12 ay icinde azalir, ancak kanitlar, yapilan
tekrar egitimlerinin KPR becerilerini, kurtaricinin
kendine giivenini ve KPR yapma istegini gelistirdi-
gini gostermektedir (19).

KPR sertifikasi zorunlu olmasa da Tiirkiye'de yap-
tigimiz calismamiza benzer sekilde Yeni Zelanda
arastirmasina katilan fizyoeterapistlerin %81’inin
KPR sertifikasina ve %31’inin temel yasam deste-
ginin lzerinde ek niteliklere sahip oldugu gorulmis-
tur (14). Bu sonug da bize, durumun zorunlu ko-
sulmasindan ziyade farkindaliginin arttiriimasinin
6nemini vurgulamaktadir. Olumlu bir tutuma sahip
olup KPR prosediirii hakkinda yetersiz bilgiye sahip
olmak yanhs uygulamalara yol acabilir ve bu da
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hayat kurtarmak yerine tehlikeli bir sonuca neden
olabilir.

Calismamizin 6nemli sonuglarindan biri de fizyote-
rapistlerin yetersiz KPR bilgi diizeyine sahip olduk-
larini gdstermesiydi. Katilimcilarin sadece %32,70’i
KPR ile ilgili teorik bilgi sorularina dogru cevap ver-
misti. Bu bulgu literatiirdeki calismalar ile benzerlik
gostermekteydi (13,18). Bu, Tiirkiye'deki fizyotera-
pistlerde oldugu gibi calismalarin yapildigi tlkeler-
deki fizyoterapistler icin KPR akreditasyonunun ve
glincelleme egitimlerinin bir zorunluluk olmasiyla
veya pratikte sik sik kullanilmamasiyla agiklanabi-
lir. Bu tilkelerdeki suni teneffiis uygulamasinin hala
bir tip doktorunun alanina girdigi gorilmektedir
(13,18). Benzer durumun Tiirkiye icin de gecerli ol-
dugu soylenebilir. Tersine Yeni Zelandali fizyotera-
pistlerin KPR bilgi diizeyinin degerlendirildigi calis-
mada katiimcilar sorulara %62 ile %94 oraninda
dogru cevap vermis ve fizyoterapistlerin beste biri
acil durumlarda KPR kullanmis ve uygulamalarin
cogunda basarili olduklari gérilmistir. Her bes
Yeni Zelandal fizyoterapistten birinin kariyerleri
boyunca suni teneffiis uyguladiklarini ve acil bir du-
rumda ambulans gelmeden énce mevcut olan tek
saglik profesyoneli olabilecekleri bildirilmistir (14).

Katimcilanimizin KPR sertifikasi olmasinin litera-
turle benzer sekilde KPR bilgi puanlarini pozitif yén-
de etkiledigi goriildii (13). KPR egitimi almis olan ve
KPR uygulama konusunda kendini yeterli gorenler,
KPR ile ilgili sorulara, egitim almamis ve/veya ken-
dini yetersiz gorenlere kiyasla daha iyi yanit verdi.
KPR uygulama konusunda kendini yeterli gérmenin
KPR uygulama iizerindeki etkisi de anlamli idi. Bu
gercek, KPR'de saglam bir teorik bilgiyi elde etme
ve sirdiirmede egitimin 6nemini ortaya koymakta-
dir. Ozellikle son kilavuzlarda vurgulandigi gibi, has-
tanin hayatta kalmasi erken defibrilasyon siiresine
ve KPR uygulamasinin kalitesine bagli oldugundan
KPR bilgi diizeyi, bilginin stirdirilebilirligi ve uy-
gulama konusundaki yeterliligi énem tasimaktadir
(1,7,19).

Calismamizin sinirliliklari mevcuttur. ik olarak, ca-
hismanin kesitsel dogasi geregi nedensellikten ziya-
de sadece iliskiler belirlenebilmistir. ikinci olarak,
KPR ile ilgili olarak kisinin bildirdigi verilerin kulla-
nilmasi, gercek davranisi yansitmayabilecek yanli-
lig1 ortaya cikarmis olabilir. Ugtinciisi, Tirkiye'deki
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toplam fizyoterapistlerin sadece kiiciik bir orani an-
kete cevap verdiginden calisma nispeten kiiclik &r-
neklem boyutunu icermekteydi. Calismanin demog-
rafik ozellikleri genellestirilebilir goriinse de anket
yanitlarinin Turkiye fizyoterapi popiilasyonunu tem-
sil edip etmedigi bilinmemektedir. Ayrica katihmci-
larin lisansistu egitim diizeyleri sorgulanmamistir,
egitim diizeyi de KPR bilgi diizeyini etkileyebilir. Bu
eksikligi gidermek icin, daha ileri calismalarin, yik-
sek yanit orani olusturabilen temsili bir drneklemi
olan spesifik alanlarda ¢alisan fizyoterapistlere yo-
nelik olacak sekilde bir popiilasyon (zerinde yapil-
masi énerilir. Son olarak KPR egitimi sonrasi gecen
stirenin sorgulanmamis olmasi ve yazili yanitlardaki
KPR protokolleri bilgisi, KPR bilgi diizeyinin bir ifa-
desi olarak kullanilmasi herhangi bir pratik yeterlilik
degerlendirmesi yapiilmamasi calismanin diger bir
limitasyonunu olusturmaktaydi.

Cahismamizin sonuclar fizyoterapistlerin yarisin-
dan fazlasinin, KPR sertifikasina sahip oldugunu
fakat KPR sertifikasina sahip olanlarin cogunlu-
gun da KPR bilgi diizeylerinin yetersiz oldugunu ve
kendilerini bu konuda yetersiz hissettiklerini gos-
termistir. Fizyoterapistlerin KPR uygulamasi icin
basar oranlarini giiclendirmek ve ayrica ihtiyac
duyan hastalarin sonuclarini iyilestirmek icin, Tiir-
kive'de KPR egitiminin farkindaliginin arttirilmasi
ve/veya zorunlu hale getirilmesi ile stirekli mesleki
gelisim dnerilmektedir. Turkiye fizyoterapistleri icin
KPR sertifikasinin zorunlu hale gelmesi durumunun
hastalar icin saglanacak potansiyel faydalar ile
maliyet, egitim icin calisma siresi, durumun takibi
icin gerekli sistem ve yeniden sertifikalandirma sik-
hg1 durumlariyla kiyaslanip tartilmasi gerekecektir.
Turkiye fizyoterapistlerinin KPR uygulamasini daha
iyi degerlendirmek isteyen gelecekteki arastirma-
lar fizyoterapistlerin gercek KPR yeterliligini teorik
bir degerlendirmeden ziyade bir manken iizerinde
pratik bir degerlendirme ile incelemelidir. Bu calis-
manin bulgularini dogrulamak icin fizyoterapistler
arasinda KPR bilgisi, tutumu ve uygulamasi hakkin-
da ulusal diizeyde teorik ve pratik diizeyde deger-
lendirme yapan calismalara ihtiyac vardir. Ayrica,
saglik sistemi icinde fizyoterapinin profesyonel
ozerkligine yonelik uluslararasi gerekliligi daha da
artirabileceginden, fizyoterapistlerin acil durumla-
ra yonelik bilgi, beceri ve yetkinligi hakkinda daha
fazla calismaya ihtiyac vardir.
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Destekleyen Kurulus: Destekleyen kurulus bulun-
mamaktadir.

Cikar Catismasi: Cikar catismasi bulunmamakta-
dir.

Yazar Katkilari: Fikir/kavram - RTK ; tasarim -
RTK, HBY; denetleme/danismanlk - RTK,HBY; kay-
naklar ve fon saglama RTK; veri toplama ve/veya
isleme — RTK, MM; analiz ve/ veya yorumlama -
RTK, MM, HBY; literatiir taramasi — RTK, MM, HBY;
makale yazimi — RTK, MM, HBY; elestirel inceleme
- RTK, MM, HBY.

Aciklamalar: Yaz 6zet ve/veya bildiri seklinde daha
énce sunulmamistir.

Tesekkiir: Bulunmamaktadir.
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FUNCTIONS, SLEEP, FATIGUE AND QUALITY OF
LIFE IN PATIENTS WITH SCLERODERMA DURING
COVID-19: CROSS - SECTIONAL STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: COVID-19, which has affected people in various ways, has also shown to cause various
limitations on the lives of Scleroderma patients. The current study aims at evaluating the upper
extremity functions, sleep quality, fatigue, and health-related quality of life in Scleroderma patients
and to determine the factors affecting upper extremity functions.

Methods: A total of 83 participants were recruited in this study. Of the participants, 39 were
Scleroderma patients (mean age 43.28+9.96 years) and 44 were healthy controls (mean age
40.05+8.89 years). The Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH) and Michigan
Hand Outcomes Questionnaire (MHQ) were applied to evaluate upper extremity functions of the
participants. Pittsburgh Sleep Quality Index (PSQI), Fatigue Severity Scale (FSS), and the Scleroderma
Health Assessment Questionnaire (SHAQ) were used to evaluate the sleep quality, fatigue, and health-
related quality of life, respectively.

Results: Scleroderma patients had significantly lower scores in hand functions, sleep quality, fatigue,
and health-related quality than the healthy group (p=0.001). The correlations between DASH and PSQI
(r=0.559, p=0.001), FSS (r=0.496, p=0.001), SHAQ scores (r=0.754, p=0.001) were highly positive.
Similarly, a high correlation was found between MHQ and SHAQ scores (r=-0.679, p=0.001).

Conclusion: Upper extremity functions and health-related quality of life were found to be affected
in patients with Scleroderma. It was revealed that upper extremity functions were affected by sleep
quality, fatigue, and health-related quality of life. Therefore, knowing all these effects and their
relationships with each other allows to draw a systematic treatment plan on Scleroderma patients.

Key Words: Activities of Daily Living, Hand, Quality of Life, Systemic Sclerosis

COVID-19 PANDEMiSi.SIRASINDA SKLERODERMALI
HASTALARDA FONKSIYON, UYKU, YORGUNLUK VE
YASAM KALITESI: KESITSEL CALISMA

ARASTIRMA MAKALESI

0z

Amag: insan sagligini cesitli sekillerde etkileyen COVID-19, Skleroderma hastalarinin yasamlarinda da
cesitli etkilere ve kisitlamalara neden olmustur. Bu calismada Skleroderma hastalarinda tst ekstremite
fonksiyonlari, uyku kalitesi, yorgunluk ve saglikla ilgili yasam kalitesinin degerlendirilmesi ve (st
ekstremite fonksiyonlarini etkileyen faktérlerin belirlenmesi amagclandi.

Yontem: Calismaya toplam 83 katilimci dahil edildi. Katiimcilarin 39'u Skleroderma hastasi (ortalama
yas 43,28+9,96 yil) ve 44'ti saglikl kontrol (ortalama yas 40,05+8,89 yil) idi. Katilimcilarin tist ekstremite
fonksiyonlarini degerlendirmede Kol, Omuz ve El Sorunlari Anketi ve Michigan El Sonug Anketi uygulandi.
Pittsburgh Uyku Kalitesi indeksi, Yorgunluk Siddet Olcegi ve Skleroderma Saglik Degerlendirme Anketi
sirastyla uyku kalitesini, yorgunlugu ve saglikla iliskili yasam kalitesini degerlendirmek icin kullanildi.

Sonuclar: Skleroderma hastalari, el fonksiyonlari, uyku kalitesi, yorgunluk ve saglikla ilgili kalite
acisindan saglikli gruba gore anlamli olarak daha diisiik puanlara sahipti (p=0,001). Kol, Omuz ve El
Sorunlart Anketi puani ile Pittsburgh Uyku Kalitesi indeksi puani (r=0,559, p=0,001), Yorgunluk Siddet
Olgegi puani (r=0,496, p=0,001), Skleroderma Saglik Degerlendirme Anketi puani (r=0,754, p=0,001)
arasinda pozitif yonde yiksek korelasyon vardi. Benzer sekilde Michigan EI Sonuc¢ Anketi puani ile
Skleroderma Saglik Degerlendirme Anketi puani arasinda da yiiksek korelasyon bulundu (r=-0,679,
p=0,001).

Tartisma: Sklerodermali hastalarda st ekstremite fonksiyonlarinin ve saglikla ilgili yasam kalitesinin
etkilendigi bulundu. Ust ekstremite fonksiyonlarinin uyku kalitesi, yorgunluk ve saglikla ilgili yagam
kalitesinden etkilendigi ortaya kondu. Dolayisiyla tiim bu etkileri ve birbirleriyle olan iliskilerini bilmek
Skleroderma hastalarinda sistematik bir tedavi plani ¢cizmeye olanak saglar.

Anahtar Kelimeler: Giinlik Yasam Aktiviteleri, El, Yasam Kalitesi, Sistemik Skleroz
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INTRODUCTION

Coronavirus Disease 2019 (COVID-19) was first
detected in December 2019, with several cases
of pneumonia in China (1). Dyspnea and pneumo-
nia developed in a lot of the cases in the following
days. In severe cases, acute respiratory distress
syndrome developed rapidly (1-3). COVID-19, which
affects the respiratory tract in various ways, has
also caused various influences and limitations in
the lives of Scleroderma (SSc) patients. Even the
fear of contracting COVID-19 has affected the lives
of individuals.

More than 25 million people in North America and
more than 30 million people in Europe are affected
by SSc which is a rare disease. In the only study
conducted in Turkey, the prevalence of scleroder-
ma 23.2/100.000, incidence was determined as
2.1/100.000 and it was found to be similar to Eu-
rope and the United States (4). Although the etiolo-
gy is not fully known, it is chronic, progressive, auto-
immune, connective tissue disease known to cause
excessive collagen deposition and widespread mi-
crovascular damage in the internal organs and skin
(5). In SSc patients, especially pulmonary arterial
hypertension and interstitial lung disease are es-
pecially seen with lung involvement (6). Hypoxemia
and limitation of exercise capacity are observed
in patients. Lung involvement seriously affects the
prognosis in scleroderma and is closely related to
morbidity and mortality (7).

Since SSc is a multisystem disease, clinical man-
ifestations and prognosis vary. The presence of
joint, muscle, and bone involvement may cause a
decrease in functional capacity and hindrance of
activities of daily living (ADL) (8). Because of all
these reasons, SSc draws attention with high lev-
els of disability, severe disruptions to impaired
health-related quality of life (HRQOL), and ADL (9).
Sleep efficiency and rapid-eye movement sleep of
the SSc patients decrease, and arousal index and
slow-wave sleep increase. Despite this, the risk of
sleep-diseased breathing does not increase (10). In
the literature, the importance of limitation of hand
functions as well as decrease in the ability to per-
form ADL, increase in fatigue and pain in SSc pa-
tients are emphasized. Accordingly, fatigue is con-
sidered to be a very important symptom in most

Civi Karaaslan T., Tarakci E., Keles 0., Aslan Keles Y., Ugurlu S.,

SSc patients (11).

There are some similarities between COVID-19
and SSc in terms of the pattern of organ involve-
ment, the presence of significant vasculopathy, and
cardiorespiratory complications (12). These simi-
larities suggest that SSc patients may experience
more severe symptoms if they are likely to have
COVID-19. The current study aimed to evaluate the
upper extremity functions and HRQOL of SSc pa-
tients and to compare them to the healthy controls
(HC). In addition, we sought to clarify the factors
associated with the influence of upper extremi-
ty functions and HRQOL. On the other hand, The
COVID-19 process also affects healthy individuals.
In terms of health status, we also aimed to inves-
tigate the differences between healthy individuals
and individuals with SSc in this process.

METHODS
Design

The ethical approval for the research project has
been granted by Cerrahpasa Medical Faculty Eth-
ics Committee of Istanbul University-Cerrahpasa
(A-18 05.01.2021). All procedures of the study are
carried out in accordance with the Helsinki Decla-
ration. All patients were clarified and they signed
the informed consent form.

Participants

A total of 83 participants (39 patients with SSc and
44 age- and sex-matched healthy controls) were
recruited to the cross-sectional study conducted
between March 2020 and February 2021, during
COVID-19 pandemic. The patients were diagnosed
with diffuse cutaneous SSc according to 2013 ACR/
EULAR Classification Criteria for SSc, by a rheu-
matologist at Clinic of Cerrahpasa Medical Faculty.
Patients aged 20-60 years who received routine
medical treatment were included in the study. Pa-
tients diagnosed with juvenile onset SSc, and those
with a history of neurological disease or trauma
that may affect hand functions were excluded from
the study.

Outcome Measures

The participants were questioned about gender,
age, body mass index, employment, presence of
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rheumatic diseases in the family, smoking status
and the disease duration. The disease duration was
defined from the date of diagnosis.

Primary Outcome Measurements

The Scleroderma Health Assessment Ques-
tionnaire (SHAQ)

SSc-related quality of life assessed with valid and
reliable Turkish version of the SHAQ tool. SHAQ
consists of five scleroderma specific items (Ray-
naud’s phenomenon, overall disease severity, dig-
ital ulcers, respiratory and intestinal involvement).
The effects of digital ulcers, Raynaud’s phenome-
non, lung respiratory symptoms, gastrointestinal
symptoms and general SSc symptoms on ADL were
questioned. The score ranges from O (minimum lim-
itation) to 3 (max limitation). In addition, the func-
tional ability level of the participants on the scale
was questioned with Health Assessment Question-
naire-Disability Index (HAQ-DI). The higher SHAQ
score [(5VAS scores+8HAQ-DI domains)/13] meant
worse situation (13).

The Disabilities of the Arm, Shoulder and Hand
Questionnaire (DASH)

The upper extremity functions and musculoskeletal
conditions were assessed with the Turkish version
of DASH. The participants were asked to answer
the questions assessing difficulties during ADL,
symptoms, social function, working, sleeping and
self-confidence. Scores from O to 100 can be ob-
tained for each module in DASH, and a high DASH
score indicates severe disability (14).

Secondary Outcome Measurements

Michigan Hand Outcomes Questionnaire

(MHQ)

The MHQ is a standardized method for assessing
patients with all types of hand disorders. The pa-
tients were asked to evaluate herself/himself with
the MHQ containing six domains (pain, hand func-
tion, satisfaction with hand function, work perfor-
mance, ADL, and aesthetics). A higher score [right
hand score+left hand score)/2] indicates a better
hand function (15,16).

Pittsburgh Sleep Quality Index (PSQI)
The Pittsburgh Sleep Quality Index (PSQI) is a

184 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2)

self-rated questionnaire and assesses sleep distur-
bances and sleep quality over 1-month time period.
The participants were asked nine questions evalu-
ating sleep quality, latency, duration, efficiency and
disturbances, daytime dysfunction and usage of
sleeping medication. Each component is evaluated
over 0-3 points, and the total score of the scale is
obtained with the total score of the 7 components.
A global PSQI score equal to or greater than five
means that sleep quality and patterns have wors-
ened (17).

Fatigue Severity Scale (FSS)

The FSS is a nine-item self-report measure that
assesses the effect of fatigue on functioning. The
severity of fatigue symptoms during the past week
were evaluated with FSS. Each item scored from 1
to 7. “1” indicates strong disagreement with the
statement, while “7” indicates strong agreement.
The total score is calculated by taking an arithme-
tic mean. A score of 4 or higher indicates severe
fatigue. As the total score increases, the severity

of fatigue symptom increases (18).
Statistical Analysis

All variables showed normal distribution according
to the Kolmogorov-Smirnov test (p=0.160) and,
therefore, a parametric analysis was conducted.
The groups were compared using the Independent
samples-t test in the case of numerical variables
and Chi-square test when the variables were cate-
gorical. Pearson correlation coefficient was used to
evaluate the associations between variables (r). The
data analysis was performed using IBM SPSS (Sta-
tistical Package for Social Sciences) version 21.00
software (IBM Corp., Armonk, NY, USA). Differences
were considered statistically significant at p<0.05.
Post-hoc power analyzes were calculated for SHAQ
using the final sample size, at an alpha level of 0.05
and based on Independent samples-t test (G*Power
3.1 software) and were found as 0.99.

RESULTS

Demographic and clinical characteristics of the SSc
patients and HC are presented in Table 1. There
were no significant differences between groups
(p>0.05). The SSc group had a mean of disease du-
ration over six years.

Comparison of SSc and HC in terms of upper ex-



Table 1. Descriptive Variables of SSc Patients and HC
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SSc HC t
(n = 39) (n = 44) P

Age (years) 4328 + 9.96 40.05 + 8.89 0.122 -1.404
mean + SD

2
BMI (kg/cm?) 23.71 £ 523 24.83 £ 4.10 0279 -1.089
mean * SD
Disease duration (month) 83.08 + 64.31
mean * SD
Gender-Female
n (%) 34 (%87.2) 33 (%75.0) 0.160
Employment
o (°Z) y 15 (%38.5) 33 (%75.0) 0.001
Family history 18 (%46.2) 8 (%18.2) 0.006
n (%)
ﬁr?)z;(mg status - Nonsmoker 26 (%66.7) 21 (%47.7) 0.158
Smoking status - Smoker
o (%) 6 (%15.4) 14 (%31.8)

SSc: Scleroderma, HC: Health Control, SD: Standard Deviation, BMI: Body mass index, kg: kilogram, cm: centimeter, Family history: Rheumatic diseases in

family

*p<0.05 (Independent samples t test, Chi-square test)

tremity functions, sleep quality, fatigue and HRQOL
were specified in Table 2. The SSc group had sig-
nificantly lower scores than the HC group in terms
of DASH, MHQ-pain, MHQ-total, SHAQ and HAQ-
DI. The differences between the two groups were
significantly reflected in the statistics (p<0.001).
However, there were no significant differences be-
tween the two groups in terms of PSQI (p=0.155)
and FSS (p=0.152) scores.

Correlations between upper extremity functions
and HRQOL for all patients were presented in Table
3. There was highly positive correlation between
DASH and SHAQ, HAQ-DI, FSS, PSQI (p<0.001).
While there was a moderate correlation between
MHQ - Overall hand function and SHAQ, HAQ-DI,
low correlation was found between MHQ - Overall
hand function and FSS. Similarly, high correlation
was found between MHQ-Total and SHAQ, HAQ-DI.

Table 2. Comparison of SSc and HC Groups in Terms of Upper Extremity Functions, Sleep Quality, Fatigue and Health-

Related Quality of Life

SSc HC
(n=39) (n = 44)
min-max mean + SD min-max mean + SD t P
DASH 0.83 - 86.67 36.43 + 22.98 0-48.33 6.83 + 10.35 7.708 0.001*
MHQ - Pain 10.00 - 125.00 53.07 + 31.30 5.00 - 125.00 75.45 + 53.64 -2.282 0.025*
MHQ - Total 27.92 - 96.94 56.61 + 15.63 50.07-104.17 87.96 + 13.60 -9.769 0.001*
PsaQl 0-13.00 6.25 +3.17 0-16.00 5.18 + 3.59 1.436 0.155
FSS 0-6.90 454+ 195 1.00 - 6.70 3.97 £ 1.65 1.447 0.152
SHAQ 0-2.30 1.07 + 0.56 0-1.00 0.25 £ 0.25 8.675 0.001*
HAQ-DI 0-3.00 1.05 + 0.71 0-1.50 0.21 £ 0.35 6.841 0.001*

SSc: Scleroderma, HC: Health Control, DASH: Disabilities of the Arm, Shoulder and Hand Questionnaire, MHQ: Michigan Hand Outcomes Questionnaire,
PSQI: Pittsburgh Sleep Quality Index, FSS: Fatigue Severity Scale, SHAQ: Scleroderma Health Assessment Questionnaire, HAQ-DI: Health Assessment

Questionnaire Disability Index

*p<0.05 (Independent samples t test)
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Table 3. Relationship Between Upper Extremity Functions and Sleep Quality, Fatigue, Health-Related Quality of Life in
Patients with SSc

PSQl FSS SHAQ HAQ-DI
r p r p r p r p

DASH 0559  0.001*  0.496 0.001* 0754 0.001* 0793 0.001*
:fj':gi;r?"era" hand -0266 0.101*  -0362  0.024* -0643 0.001* -0.598 0.001*
MHQ - ADL -0.148  0.368 0271 0.095 0721 0.001*  -0711 0.001*
MHQ - ADL Both hands 0335 0.037  -0306 0058 0730 0.001*  -0.734 0.001*
MHQ - ADL Total -0255 0117 0302 0.062 -0.758 0.001*  -0.755 0.001*
MHQ - Work performance  -0.362 0.024*  -0335  0.037* -0596 0.001* -0.597 0.001*
MHQ - Pain 0264  0.104 0.158 0.337 0128 0436 0194 0235
MHQ - Aesthetics 0071  0.669 0119 0471 0205 0211 -0.167  0.309
MHQ - Patient satisfaction -0.222 0.174 -0.290 0.073* -0.536  0.001* -0.517 0.001*
MHQ - Total 0200 0223 0315 0223 0679 0.001*  -0628 0.001*

Y

SSc: Scleroderma, HC: Health Control, DASH: Disabilities of the Arm, Shoulder and Hand Questionnaire, MHQ: Michigan Hand Outcomes Questionnaire,
PSQI: Pittsburgh Sleep Quality Index, FSS: Fatigue Severity Scale, SHAQ: Scleroderma Health Assessment Questionnaire, HAQ-DI: Health Assessment

Questionnaire Disability Index, ADL: Activities of daily living.

*p<0.05 (Pearson correlation analysis)

Sleep quality and fatigue scores were not found to
be highly correlated with other variables except for
DASH.

DISCUSSION

In this study, the SSc group had significantly low-
er scores in terms of DASH, MHQ-pain, MHQ-to-
tal, SHAQ and HAQ-DI compared to the healthy
group. To our knowledge, this is the first study in
the literature evaluating upper extremity functions
and HRQOL together in patients with SSc during
COVID-19 pandemic. The COVID-19 pandemic has
had a huge impact on the health situation world-
wide. This led to an increase in the usual disease
burden in individuals with SSc as well, with unex-
pected results (12). However, severe outcomes are
observed more frequently in individuals with SSc,
especially those with cardiopulmonary involvement,
than in the general population. On the other hand,
one of the things that complicates the situation of
individuals with SSc is the restriction of access to
health institutions. This may prevent patients from
receiving quality care during the COVID-19 period
and affect their health status (19).

It has been reported in the literature that the most
important risk factors complicating ADL are de-
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creased grip strength and dexterity, stiffness and
Raynaud’'s phenomenon (20). There is also a re-
lationship between hand mobility and skin score
and difficulty in ADL. Similarly, in our study, we ex-
amined the relationship between upper extremity
functions and HRQOL. There were highly positive
correlations between upper extremity functions
and HRQOL, sleep quality, and fatigue. We could
also classify our patients according to the Rod-
nan skin scoring. On the other hand, Peytrignet et
al. reported that pain, fatigue and impaired hand
function are important contributors to overall dis-
ability in diffuse cutaneous SSc in their study with
an average disease duration of 11.9 months (11).
Being in the early period of the disease may have
not affected the function much and may have even
made it difficult to demonstrate its effects. SSc pa-
tients in our study were diagnosed more than six
years ago on average. We think that this period is
a suitable time to reveal the effects of the disease
on function and HRQOL. Yakut et al., in their study
with SSc patients and healthy control subjects,
emphasize that the increase in fatigue may occur
due to decrease in both respiratory and peripheral
muscle strength, decrease in diffusion capacity, in-
crease in dyspnea, and deterioration of functional



capacity (21). In addition, they reported that fa-
tigue affected the ADL and HRQOL of the patient.
On the other hand, Liem et al. compared the activi-
ty level of SSc patients with the general population
(22). They noted that the total minutes of physi-
cal activity per week was markedly lower in SSc.
In addition, according to this study, male gender,
functional inability and lack of energy are factors
that reduce physical activity level. Unlike the meth-
od of this study, we did not evaluate physical ac-
tivity level. But in a similar vein, we compared SSc
with HC in our study. Only the diffuse cutaneous
SSc patients were included in the study. Because
we thought that parameters such as pain, function,
sleep quality, and fatigue could be affected more in
these patients due to their involvement.

Nokes et al. reported that about a third of patients
had sleep-disordered breathing in the study which
they investigated the risk of sleep-disordered
breathing in patients with SSc (10). Furthermore,
this rate is approximately the same as the rate of
interstitial lung disease, and the rate of pulmonary
hypertension is half of this rate. Similarly, in Bas-
sel et al’s study to identify symptoms that make
it difficult for SSc patients to perform ADL, they
confirmed that symptoms such as pain, fatigue and
limitations in hand function were the most import-
ant symptoms affecting HRQOL in SSc (23). In this
study, it was emphasized that the number of stud-
ies focusing on the sleep problem, which has a very
important role in limiting the ADL in SSc patients,
should be increased. PSQIl is a widely used scale
for evaluating the sleep quality. According to the
PSQI, a global score of five or more is defined as
a poor sleeper (24). We also concluded that sleep
quality was poor in both SSc patients and healthy
individuals. Although SSc patients have more sleep
problems as the mean value, there is no statisti-
cally significant difference when compared with
healthy individuals. We think that, this result may
be due to the fact that the COVID-19 pandemic
may have caused changes in the sleep patterns of
healthy people also.

As Odonwodo et al. wrote in their reviews, hard-
ening of the skin and involvement of the muscu-
loskeletal system in patients with SSc may affect
their ability to use their hands functionally, espe-
cially (25). Similarly, in a study on 62 patients, 63%

Civi Karaaslan T., Tarakci E., Keles 0., Aslan Keles Y., Ugurlu S.,

of which were diffuse cutaneous SSc by Kallen et
al., it was reported that 89% of SSc patients had
problems with hand function and so that it could
be said that the skin and tendon involvement of the
hand was a generalizable problem in SSc patients
(26). In another review article Thombs et al. em-
phasized that the level of pain in SSc was similar
to other chronic pain and rheumatic diseases (5). It
has been noted that the source of pain in SSc may
be Raynaud’s phenomenon, musculoskeletal, tight-
ness, calcinosis, ulcers, gastrointestinal problems
or depressive symptoms. Additionally, it has been
stated that the association between pain and sleep
disorder was strong. While the sleep-pain relation-
ship was emphasized in this study, the relationship
of many different parameters was revealed in our
study. It can be said that sleep quality, fatigue and
HRQOL are among the parameters that affect the
functions of SSc patients. Similarly, most of the
studies in the literature have focused on the hand
problems. The superior aspect of our study is that
we evaluated the overall upper extremity involve-
ment.

Limitations

In this study, we compared diffuse cutaneous SSc
patients with healthy individuals. We did not make
a classification according to the Rodnan skin scor-
ing. However, this is the first study to evaluate up-
per extremity functions, sleep quality, fatigue and
HRQOL together in SSc patients and to identify an
association between these parameters. Our study
is also limited by the fact that we did not evaluate
physical activity level, although our results could be
beneficial in the future studies that evaluate these
factors.

Conclusions

Since SSc is a multisystem disease, it is very im-
portant to know its effects on upper extremity
functions and HRQOL, especially in pandemic con-
ditions. Because the most important factors affect-
ing the upper extremity functions in patients with
SSc are fatigue, sleep quality, and health-related
quality of life. Knowing all these influences and
their interrelationships on SSc patients enables a
systematic treatment plan. This study continues
as a randomized controlled trial. Knowing these
results will have an important place in the rehabil-
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INTRODUCTION

The World Health Organization (WHO), has declared
the new coronavirus (COVID-19) outbreak a global
pandemic on March 11, 2020 (1). COVID-19 has an
impact on the immune (cytokine storm) and respi-
ratory systems (pneumonia), as well as the hemato-
logical (blood clotting), cardiovascular (myocardial
hypertrophy), musculoskeletal (myalgia, rhabdo-
myolysis), nervous (loss of senses, confusion), and
mental health (stress, depression, anxiety) (2,3).
While many patients exposed to COVID-19 have
recovered completely, prolonged symptoms such
as dyspnea, weariness, cough, and dysosmia may
last for more than 120 days in COVID-19 conva-
lescents, those who recover from COVID-19 (4,5).
According to a recent study, the most common de-
layed symptom was fatigue, followed by dyspnea,
weakness, anxiety, and exercise intolerance (6). The
long-term consequences of COVID-19 are a major
and significant concern for public health.

Infectious disease outbreaks have a negative influ-
ence on patients’ physical health as well as their
psychological health and well-being (7). Patients
diagnosed with COVID-19 should be treated in iso-
lation, and research shows this isolation causes
anxiety, depression, panic attacks, mood swings,
and sleep disorders (8,9). Although these physical
and psychological health issues have been stud-
ied in COVID-19 convalescents, no comprehensive
studies have been conducted comparing them with
healthy people. Therefore, the primary aim of this
study was to compare fatigue and dyspnea level,
respiratory functions, mental fatigue, sleep quali-
ty, and social influence in COVID-19 convalescents
and controls. The secondary aim of this study was
to investigate the relationship between fatigue
and dyspnea level, respiratory functions, mental
fatigue, sleep quality, and social influence in both
groups.

METHODS
Study design and participants

The sample size was calculated by using the G*Pow-
er 3.0 program. Cohen’s d was used to calculate the
effect size value because no reference data from a
similar study were available. Assuming a value for
the medium effect size as d=0.4, a= 0.05, =0.05,
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and 95% power based on the two-legged Wilcox-
on-Mann-Whitney U test, the sample size was cal-
culated to be a minimum of 172 participants in
each group. Therefore, a total of 352 international
volunteers have been recruited for this study, in-
cluding COVID-19 convalescents (n=176) and con-
trols (n=176).

Individuals between the ages of 40 and 65 and
those who volunteered were included in the study.
A confirmed case of COVID-19 was characterized
by a positive real-time reverse-transcription poly-
merase chain reaction (PCR) result on throat swab
materials. And persons whose PCR test results
were positive but turned negative within the last
14 days were included in the COVID-19 convales-
cents. Those who had never tested positive on a
PCR test were included in the control group. Par-
ticipants with recurrent COVID-19 infections were
excluded from the study. Additionally, lack of inter-
net and mobile phone access, inability to complete
the questionnaire list, and neurological, respiratory,
or musculoskeletal problems influencing physical
activities were among the exclusion criteria for all
individuals. The authors assert that all procedures
used in this study correspond to the Helsinki Dec-
laration and the ethical norms of all relevant na-
tional and institutional authorities. This study was
approved by the Eastern Mediterranean University
Board of Scientific Research and Publication Ethics
(ETK00-2021-0092).

A case-control study was carried out, including
COVID-19 convalescent and controls. Those who
have had a history of COVID-19 and are current-
ly recovered were assigned to the study group,
while those who had never been diagnosed with
COVID-19 were assigned to the control group. A
convenient sampling method was used to recruit
control participants. The aim of the study was de-
scribed to the participants, and signed informed
permission was acquired prior to recruitment. The
interviews were conducted using online technol-
ogies such as WhatsApp and phone calls. Initially,
each participant received a phone call in which the
goal of the research was described. Step-by-step
instructions were given to those who volunteered
to participate in the research. All participants were



then instructed to complete the questionnaires and
submit them through WhatsApp. All data were col-
lected between October 2021 and January 2022.

Outcome measures

The socio-demographic [age, gender, weight,
height] and physical [chronic diseases, time since
diagnosis, intensive care unit stay (ICU) stay, ICU
length of stay] characteristics of the participants
were documented. The presence of fatigue and
dyspnea was also recorded. In this study, Visual
Analogue Scale (VAS) and Single-Breath Counting
(SBC) were the primary outcomes. Wood Mental
Fatigue Inventory (WMFI), Pittsburgh Sleep Quality
Index (PSQI), and Societal Influences Survey Ques-
tionnaire (SISQ) were the secondary outcomes.

Primary Outcomes
Visual Analogue Scale (VAS)

The VAS for fatigue (VAS-fatigue) was used to
measure the fatigue level and the VAS (VAS-dys-
pnea) was used to measure dyspnea. The VAS is
a 100-mm horizontal line that is used to quantify
symptoms from O to 100. The minimum score ob-
tained from the visual analog scale is O and the
maximum score is 100 mm. The participants were
asked to rate their fatigue level (10) and the inten-
sity of their breathlessness (11) “at rest” and “at
activity” (12).

Single-Breath Counting (SBC)

The participants were instructed to perform a
maximal inhalation and count numbers in ascend-
ing order in a single exhalation. This was repeated
three times and the best attempt was chosen for
analysis (11). Most adults with normal respiratory
function are able to count to 50 in a single breath.
A single breath count of less than 15 is typically
correlated with low forced vital capacity (FVC) and
respiratory muscle weakness (13). This valid meth-
od can be used to assess the lung function of the
individuals in the absence of equipment with a sen-
sitivity (94.44%), specificity (76.62%), and excellent
intra-rater reliability (Intraclass Correlation Coeffi-
cient 0.976) (14).

Secondary Outcomes

Wood Mental Fatigue Inventory (WMFI)

lyigiin G., Okstiz S., Topcu Z.G., Depreli 0., Ozdil A.

The participants were asked to rate the frequency
of 9 mental fatigue symptoms in the past month.
This questionnaire ranges from O (not at all) to 4
(very much). Scores range from 0-36, and higher
scores indicate greater mental fatigue. WMFI has
excellent internal consistency (Cronbach’s alpha
0.85) and high test-retest reliability 0.887 (15).

Pittsburgh Sleep Quality Index (PSQI)

The PSQl is a self-reported questionnaire intended
to evaluate sleep quality and disturbances during
the previous month. It contains 19 items and 7 di-
mensions each scored O (no difficulty) to 3 (severe
difficulty), which are summed to produce a global
score. The higher the score, the more severe the
sleep disturbance (16). The PSQI was developed to
discriminate between “good” and “poor” sleepers.
The scores range from O to 21 and a score >5 is
considered a significant sleep disturbance (17,18).
This valid and reliable (Cronbach’s alpha of 0.85)
test which has a high sensitivity (98.7) and specific-
ity (84.4), has been reported to be a good index to
distinguish between good sleepers and sleep-dis-
turbed patients (18).

Societal

(SI1SQ)

The SISQ is a self-rated questionnaire to assess the
implications of COVID-19. It consists of 15 ques-
tions and 5 categories related to their social life
during the pandemic. The SISQ comprises a 4-point
Likert scale, with scores ranging from 1 (never) to
4 (often). A higher score indicates a greater influ-
ence in each category. The SISQ has good validity
and reliability (Cronbach’s alphas range from 0.57
to 0.76) (13).

Statistical Analysis

Influences Survey Questionnaire

The Statistical Package for Social Science (SPSS)
26.0 statistical data analysis package software
was used to analyze the data. Scale data such as
age, height, and weight were given as median, and
interquartile ranges (IQR), which represent the
25th to 75th percentiles of the distribution of data,
and categorical data such as gender and diagnosis
with COVID-19 were given as percentages (%). The
data distribution was examined with histograms,
plots, and analytical methods using the Kolmogor-
ov-Smirnov test for normality. The Mann-Whitney
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U test was used to compare the non-normally dis-
tributed parameters, and the Pearson and Fisher’s
Exact Chi-Square test was used to compare the
categorical parameters. In addition, the Spearman
Correlation Test was used in the correlation anal-
ysis of the clinical findings. The correlation coef-
ficient was classified as r=0.00-0.30: negligible,
r=0.30-0.50: low, r=0.50-0.70: moderate, r=0.70-
0.90: high and r=0.90-1.00: very high correlation.
P-value<0.05 was accepted as a statistically sig-
nificant level (19).

RESULTS

Table 1 shows participant distributions, which re-
veal that the two groups were similar in terms of
socio-demographic and physical characteristics.

Findings on the Visual Analogue Scale

On the VAS-fatigue scale [at rest COVID-19 con-
valescents: 97.2% and Controls: 84.7% and at
activity COVID-19 convalescents: 90.3% and Con-
trols: 77.8%] reported the presence of fatigue. On
the VAS-dyspnea scale [at rest COVID-19 conva-
lescents: 77.8% and Controls: 58% and at activi-
ty COVID-19 convalescents: 90.9% and Controls:

80.1%] reported the presence of dyspnea.

There was a statistically significant difference
in VAS-fatigue at rest, VAS-fatigue at activity,
VAS-dyspnea at rest, and VAS-dyspnea at activi-
ty between COVID-19 convalescents and controls
(p<0.001). The controls had lower levels of fatigue
and dyspnea level during both rest and activity
compared to COVID-19 convalescents (Table 2).

There was a statistically significant difference
in VAS-fatigue at rest, VAS-fatigue at activity,
VAS-dyspnea at rest, and VAS-dyspnea at activi-
ty between COVID-19 convalescents and controls
(p<0.001). The controls had lower levels of fatigue
and dyspnea level during both rest and activity
compared to COVID-19 convalescents (p<0.05)
(Table 2).

There was a high-low positive relationship between
VAS-fatigue and VAS-dyspnea in both groups. In
the COVID-19 convalescents, there was a high pos-
itive correlation between VAS-fatigue at rest and
VAS-fatigue at activity, and a low positive correla-
tion with VAS-dyspnea at rest, and VAS-dyspnea
at activity (p<0.001). Also, there was a moderate

Table 1. Socio-demographic and Physical Characteristics of the Participants

COVID-19 convalescents Controls P value
(n=176) (n=176)

Age (years), median (IQR) 49 (44-54) 49 (44-54) 0.9942
Height (cm), median (IQR) 170 (163-178) 170 (163-178) 0.466°
Weight (kg), median (IQR) 75.5 (67-85) 75 (65-85) 0.4292
Gender, % (n)
Female 50 (88) 50.6 (89) 1.000°
Male 50 (88) 49.4 (87)
Chronic Diseases, % (n)
Yes 36.9 (65) 28.4 (50) 0.111°
No 63.1(111) 71.6 (126)
Chronic Disease type, % (n)
Diabetes 40.0 (26) 46.0 (23) 0.356¢
Hypertension 446 (29) 32.0(16)
Others 15.4 (10) 22.0(11)
Time since diagnosis (days), median (IQR) 90 (56-150) N/A -
ICU stay (days), % (n)
Yes 19.3 (34) N/A -
No 80.7 (142)
ICU length of stay (days), Median (IQR) 7 (2-30) N/A -

IQR: Interquartile range; n: sample size; %: Percentage; ICU: Intensive care unit, *Mann — Whitney U Test; *Fisher’s Exact Chi — Square Test, “Pearson Chi - Square

Test.
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Table 2. Comparison of Fatigue Level, Dyspnea Level, Respiratory Functions, Mental Fatigue, Sleep Quality, and Societal

Influences of the Participants

COVID-19 convalescents Controls
(n=176) (n=176) P value?
Median (IQR) Median (IQR)

VAS-fatigue (cm)

At rest 5(3-8) 2 (1-8) <0.001*

At activity 4 (2-8) 2(1-7) <0.001*
VAS-dyspnea (cm)

At rest 2(1-7) 1 (0-6) <0.001*

At activity 5 (2-8) 3(1-7) <0.001*
SBC 39.5 (30-57.13) 43 (38-65) <0.001*
WMFI 6 (3-21) 4 (1-20) 0.020*
PSQl 7 (5-16) 5(3-14) <0.001*
SISsQ

Social Distance 12 (11-16) 12 (10-16) 0.318

Social Anxiety 13(11-16) 13(11-16) 0.594

Social Desirability 10 (8- 12) 10 (8.5-12) 0.929

Social Information 6 (5-8) 6 (5-8) 0.568

Social Adaptation 7 (6-8) 7 (6-8) 0.136

IQR: Interquartile range; n: sample size; *p <0.05; VAS: Visual Analogue Scale; SBC: Single Breath Counting; WMFI: Wood Mental Fatigue Inventory; PSQI: Pitts-
burgh Sleep Quality Index; SISQ: Societal Influences Survey Questionnaires;*Mann - Whitney U Test.

positive correlation between VAS-fatigue at ac-
tivity and VAS-dyspnea at rest and a low positive
correlation with VAS-dyspnea at activity. A mod-
erate positive correlation was also found between
VAS-dyspnea at rest and VAS-dyspnea at activity
(p<0.001) (Table 3).

For the controls, there was a high positive correla-
tion between VAS-fatigue at rest and VAS-fatigue
at activity, a moderate positive correlation with
VAS-dyspnea at activity, and a low positive cor-
relation with VAS-dyspnea at rest (p<0.001). There
was also a moderate positive correlation between
VAS-fatigue at activity and VAS-dyspnea at activi-
ty and a low positive correlation with VAS-dyspnea
at rest (p<0.001). Additionally, a moderate positive
correlation was found between VAS-dyspnea at
rest and VAS-dyspnea at activity (p<0.001) (Table
3).

Findings on the Single Breath Counting

Although both groups scored within the normal
range of SBC (30-50 counts), there was a statis-
tically significant difference between COVID-19
convalescents and controls (p<0.001). The number
of breaths per minute was greater among controls
than among COVID-19 convalescents (Table 2).

There was no notable relationship between SBC
and other outcome measures in both groups. In
the COVID-19 convalescents, there was a low neg-
ative correlation between SBC and VAS-dyspnea
at activity, and a negligible negative correlation
with VAS-fatigue at rest, VAS-fatigue at activi-
ty, VAS-dyspnea at rest, mental fatigue and sleep
quality (p< 0.05) (Table 3).

For controls, there was a negligible negative cor-
relation between SBC and VAS-fatigue at rest,
VAS-fatigue at activity, VAS-dyspnea at rest, men-
tal fatigue, and sleep quality (p< 0.05). There was
no relationship between SBC and VAS-dyspnea at
rest (p> 0.05) (Table 3).

Findings on the Wood Mental Fatigue Inven-
tory

The overall score of the WMFT between COVID-19
convalescents and controls was statistically signifi-
cant implying that COVID-19 convalescents report-
ed higher levels of mental fatigue than controls (p<
0.05) (Table 2).

Although there was a low-negligible relationship
between mental fatigue and other outcome mea-
sures, the relationship between mental fatigue
and sleep quality was remarkable in COVID-19
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Table 3. Relationship of Clinical Findings between COVID-19 Convalescents and Controls

CONTROLS
(4] () a © © a
& 5 3 £ £ _
CLINICAL E= =R g < a5 o) L o}
G = G- © _é’i—' .5’ ] as] = 2]
FINDINGS T & - o > & > @ s g
l<’£ 2 < 7)) n <<
S > < S
VAS-fatigue T 0.812**  0.405** 0520  -0280**  0.349**  0.249*
At rest p <0.001 <0.001 <0.001 <0.001 <0.001 0.001
VAS-fatigue T 0.714* 0492**  0.544**  -0160*  0376"  0.260*
w  Avactivity p <0.001 <0.001 <0.001 0.034 <0.001 <0.001
|—
Z  VAS-dyspnea 0.465**  0.530** 0.564** -0.053 0281**  0.294*
@)
Y1 Atrest p <0.001 <0.001 <0.001 0.494 <0.001 <0.001
<
2 VAS-dyspnea 0.353**  0.425**  0.650** -0.157* 0378  0247*
(@] L
: At activity p <0.001 <0.001 <0.001 0.037 <0.001 0.001
i r -0220*  -0255**  -0250**  -0.339** -0.115 -0.162*
Q SBC
3 p 0.003 0.001 0.001 <0.001 0.130 0.032
@)
r 0.263* 0.171% 0220  0.194**  -0.179* 0.282*
WMFI
p <0.001 0.023 0.004 0.010 0.018 <0.001
r 0270**  0283**  0263*  0287**  -0.178*  0.427**
PSQl
p <0.001 <0.001 0.001 <0.001 0.018 <0.001

r: Spearmen correlation test; *p <0.05. **p <0.01; VAS: Visual Analogue Scale; SBC: Single Breath Counting; WMFI: Wood Mental Fatigue Inventory; PSQI: Pit-

tsburgh Sleep Quality Index.

convalescents. There was a low positive correla-
tion between mental fatigue and sleep quality, a
negligible positive correlation with VAS-fatigue at
rest, VAS-fatigue at activity, VAS-dyspnea at rest,
VAS-dyspnea at activity, and a negligible negative
correlation with SBC (p< 0.05) (Table 3).

In controls, there was a low positive correlation
between mental fatigue and VAS-fatigue at rest,
VAS-fatigue at activity, VAS-dyspnea at activity,
and a negligible positive correlation with VAS-dys-
pnea at rest and sleep quality (p<0.001). There was
no correlation between mental fatigue and SBC (p<
0.05) (Table 3).

Findings on the Pittsburgh Sleep Quality Index

Both groups scored below the cut-off of 5 for
sleep quality, suggesting that they were both poor
sleepers. The PSQI global score showed a statis-
tically significant difference between the groups
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(p<0.001). COVID-19 convalescents had more sleep
disturbances than controls (Table 2).

Except for the relationship between mental fatigue
and sleep quality in COVID-19 convalescents, there
was a low-negligible relationship between sleep
quality and other parameters in both groups. In
COVID-19 convalescents, there was a low positive
correlation between sleep quality and mental fa-
tigue, a negligible positive correlation with VAS-fa-
tigue at rest, VAS-fatigue at activity, VAS-dyspnea
at rest, VAS-dyspnea at activity, and a negligible
positive correlation with SBC (p< 0.05) (Table 3).

In controls, there was a negligible positive cor-
relation between sleep quality and VAS-fatigue at
rest, VAS-fatigue at activity, VAS-dyspnea at rest,
VAS-dyspnea at activity, and mental fatigue, and a
negligible positive correlation with SBC (p< 0.05)
(Table 3).



Findings on the Societal Influences Survey
Questionnaires

According to the SISQ, no significant difference
was found in “social distance”, “social anxiety”, “so-
cial desirability”, “social information” and “social
adaptation” sub-parameters of SISQ between the

groups (p>0.05). (Table 2).
DISCUSSION

The primary aim of this study was to compare
fatigue and dyspnea level, respiratory functions,
mental fatigue, sleep quality, and social influence
in COVID-19 convalescents and controls. This study
revealed that fatigue and dyspnea levels and men-
tal fatigue were higher, whereas respiratory func-
tions and sleep quality were lower in COVID-19
convalescents than in controls. On the other hand,
the pandemic had a stronger influence on social
adaption in the controls compared to COVID-19
convalescents. In addition, a moderate-low positive
relationship between fatigue and dyspnea in both
groups and a low positive relationship between
mental fatigue and sleep quality in COVID-19 con-
valescents were found.

According to a previous study, fatigue and dyspnea
were the most common symptoms during infection
and follow-up (fatigue: 95% vs. 87%; dyspnea: 90%
vs. 71%) (20). Similarly, in our study, 97% of pa-
tients reported fatigue, and the intensity of fatigue
was moderate. Although the prevalence of fatigue
and the level of fatigue in COVID-19 convales-
cents were significantly higher than in controls, it
was observed that 85% of controls also reported
fatigue. This shows that the fatigue experienced
during the pandemic is not only caused by infec-
tion. Although our study was conducted in individ-
uals without any neurological disease, the study
performed in individuals with multiple sclerosis
supports our view. In the study of Ozkeskin et al.,
the fatigue level of individuals with multiple scle-
rosis with and without Covid-19 was found to be
similar, so it was concluded that the level of fatigue
in this population may be due to quarantine rath-
er than the virus (21). There is evidence that fa-
tigue and dyspnea in COVID-19 convalescents may
result from prolonged cardiovascular disorders
during recovery and negative effects on oxygen
transport mechanisms, muscle function, and exer-
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cise capacity. Long-term physical inactivity during
quarantine or COVID-19 infection affects most of
these factors adversely (22). A “lock-down fatigue”
phenomenon has developed due to the COVID-19
pandemic due to preventive restrictions on move-
ment and fear, and anxiety (23). In a cross-section-
al study, dyspnea was reported in 71% of the pa-
tients an average of 79 days after COVID-19 (20).
The current study found that 77.8% of the patients
had dyspnea at rest and 90.9% during activity. The
mean level of dyspnea at rest and during activi-
ty was moderate. A respiratory disorder, which is
clinically manifested as dyspnea in post-COVID-19
syndrome, not only reduces the patient’s ability
to exercise but also further impairs the muscular
energetic state (24). This, in turn, may lead to in-
creased fatigue, increasing physical inactivity, and
causing the situation to enter a vicious cycle. The
moderate-low correlation found between dyspnea
and fatigue levels in our study can be explained by
this mechanism.

Lewis et al. showed no difference in pulmonary
function tests before and after COVID-19 infection
in non-critically ill classified patients whereas pa-
tients with lung diseases and increasing age had
decreased lung functions (25). In this study, how-
ever, SBC revealed a significant reduction in respi-
ratory functioning when COVID-19 convalescents
were compared to controls. Furthermore, there was
a low negative correlation between dyspnea levels
at activity and SBC. This was similar to a study by
Liang et al., which revealed that three months after
discharge, more than half of the survivors exhibit-
ed dyspnea, despite the lung lesions being resolved
completely (26).

COVID-19 pandemic lockdown possibly has an in-
fluence on mental fatigue (27,28). Torrente et al.
found that mental fatigue was not correlated with
lock-down adherence but positively correlated with
depression and anxiety, implying mental fatigue
is closely related to the difficulties of lock-down
(27). According to the findings of the current paper,
COVID-19 convalescents showed higher mental fa-
tigue than healthy participants. Furthermore, there
was a low correlation between mental fatigue and
sleep quality in COVID-19 convalescents.

COVID-19 outbreak-related events are associat-
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ed with reduced sleep quality and an increase in
a negative mood. According to the study by Pin-
to et al, most patients (69.6%) suffered at least
one sleep disruption, associated with nonworking
house confinement, female gender, and sleep-dis-
ordered breathing (29). Zhang et al. reported that
90% of patients with COVID-19 have worse sleep
quality after infection than before infection. Al-
though several studies investigated the impact of
the COVID-19 outbreak on sleep quality (29-31), no
study has been conducted to the best of our knowl-
edge comparing sleep disturbances in COVID-19
convalescents and healthy people. According to the
findings of this study, both groups had poor sleep
quality, with COVID-19 convalescents having poor-
er sleep quality than controls.

Although physical distancing slows the transmission
of the virus, it also restricts people’s face-to-face
social interactions, perhaps reducing their feeling
of social connectedness (32). In addition to social
isolation, the pandemic’s uncertainty and threat
cause people to experience mental health issues
like anxiety (13). Li et al. found that older age was
associated with higher scores on the SISQ’s “social
distance,” “social desirability,” and “social informa-
tion,” with females scoring higher than males on
“social distance” (13). In the current study, the SISQ
scores of COVID-19 convalescents and controls
were comparable in all sub-parameters. Higher
SISQ scores indicate a greater social impact of the
pandemic on social activities, hence the outcomes
of our research were unexpected since no differ-
ence was revealed across the groups, suggesting
that COVID-19 convalescents reported equal social
sufficiency as controls. Due to the lack of a cutoff
value for the SISQ, the effects of COVID-19 on the
social dimension cannot be discussed further.

Limitations

There are also some limitations of this study that
should be noted when interpreting the results.
Firstly self-selection bias may have influenced the
subjects. A subset of participants may have a bias
toward following and being interested in COVID-19,
making them more likely to be knowledgeable
about the topic and/or eager to cooperate. As a
result, the sampled participants may not accurate-
ly reflect the target population. Furthermore, the
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evaluations were completed online due to the diffi-
culty of conducting face-to-face evaluations during
the pandemic. This study focused on internet users
and was not intended to collect data from people
who did not use such technology resulting in a bias
towards representativeness, particularly among
the elderly. Lower education and income level have
been linked to a decreased chance of being vacci-
nated against COVID-19 (33). Even though the de-
mographic characteristics of our participants were
identical in both groups, we were unable to adjust
the sampling procedure according to the education
and income level. These limitations can serve as an
important opportunity for possible improvements
in future studies.

CONCLUSION

When compared to controls, COVID-19 convales-
cents had greater degrees of fatigue and dyspnea,
and mental fatigue, as well as reduced respiratory
functioning and sleep quality. The social influences
of the pandemic were comparable in COVID-19 con-
valescents and controls indicating that COVID-19
convalescents reported equal social sufficiency as
controls. In both groups, there was a moderate-low
positive relationship between fatigue and dyspnea
levels. Furthermore, sleep disturbances are asso-
ciated with mental fatigue in COVID-19 convales-
cents. The results indicate that COVID-19 conva-
lescents continue to experience symptoms such as
fatigue and dyspnea, mental fatigue, poor respira-
tory functions, and sleep disturbances even after
long-term recovery. To address these concerns,
treatment strategies for post-COVID-19 conditions
must be developed.
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RELIABILITY AND VALIDITY OF THE TURKISH
VERSION OF THE GRADED CHRONIC PAIN SCALE 2.0

ORIGINAL ARTICLE

ABSTRACT

Purpose: To investigate the translation and cultural adaptation, the reliability and validity of the
Turkish version of the Graded Chronic Pain Scale (GCPS) 2.0.

Methods: The study was an observational and cross-sectional study translated and adapted into
Turkish according to the Beaton protocol. Data was collected from eighty participants diagnosed
with chronic low back pain (LBP) by a physician. Due to the pandemic, the scales were sent to
patients via online form. Reliability was assessed using the test-retest method, parallel form
method, and internal consistency. Validity was assessed using face, content, and construct validity
analyses.

Results: Cronbach's alpha was calculated as 0.89 to determine internal consistency. The intraclass
correlation coefficient (ICC) was found to be 0.92 for the GCPS 2.0 total. Statistically significant
correlation was found betweeen the GCPS 2.0 and the Oswestry Low Back Pain Disability Index (ODI)
(r=0.759 p = 0.001) and between the GCPS 2.0 and the Roland-Morris Disability Questionnaire
(RMDQ) (r = 0.777 p = 0.001). Factor analysis revealed a 2-factor structure.

Conclusion: The Turkish version of the GCPS 2.0 is a valid and reliable measurement tool for
patients with chronic LBP.

Keywords: Chronic Pain, Disability, Low Back Pain, Pain Intensity, Reliability and Validity

DERECELI KRONIK AGRI OLCEGi 2.0°NiN TURKCE
VERSIYONUNUN GUVENIRLIK VE GECERLILIGI

ARASTIRMA MAKALESI

0z

Amag: Dereceli Kronik Agri Olcegi 2.0'nin Tiirkge versiyonunun ceviri ve killtiirel uyarlamasi,
gtivenirlik ve gecerliliginin incelenmesi.

Yontem: Bu calisma, Beaton protokoliine goére Tiirkce'ye cevrilmis ve uyarlanmis gozlemsel ve
kesitsel bir calismadir. Veriler, doktor tarafindan kronik bel agrisi teshisi konan 80 katilimcidan
toplandi. Pandemi nedeniyle 6lcekler hastalara online form araciligiyla gonderilmistir. Guvenirlik;
test-tekrar test yontemi, paralel form yontemi ve ic tutarlilik kullanilarak degerlendirildi. Gegerlilik;
yiiz, icerik ve yapi gecerliligi analizleri kullanilarak degerlendirildi.

Sonuglar: i¢ tutarliig) belirlemek icin Cronbach's alpha 0,89 olarak hesaplandi. Dereceli Kronik Agri
Olgegi 2.0 toplami icin sinif ici korelasyon katsayisi 0,92 olarak bulunmustur. Dereceli Kronik Agri
Olgegi 2.0 ile Oswestry Bel Agrisi Engellilik indeksi arasinda (r = 0,759 p = 0,001) ve Dereceli Kronik
Agri Olcegi 2.0 ile Roland-Morris Engellilik Anketi arasinda (r = 0,777 p = 0,001) istatistiksel olarak
anlamli korelasyon bulunmustur. Faktor analizi 2 faktérlii bir yapi ortaya ¢ikarmustir.

Tartisma: Dereceli Kronik Agri Olcegi 2.0'nin Tiirkce versiyonu kronik bel agrili hastalar igin
gtivenilir ve gecerli bir élctim aracidir.

Anahtar Kelimeler: Kronik Agri, Engellilik, Bel Agrisi, Agri Yogunlugu, Giivenirlik ve Gegerlilik
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INTRODUCTION

Pain is a subjective, multidimensional sensory and
emotional experience that varies from person to
person, and a message that the body wants to
convey to the person (1). The International Asso-
ciation for the Study of Pain has defined pain as;
‘An unpleasant sensory and emotional experience
associated with actual or potential tissue damage,
or described in terms of such damage.’ (2).

Chronic pain affects 20% of the world’s adult pop-
ulation (3). It lasts longer than 3 months and being
independent of tissue healing. It can be cured with
well-diagnosed. When the patients treated with
multidisciplinary approaches, it was determined
that there were major changes in their chronic pain
(4,5). For this reason, the use of the biopsychoso-
cial approach has been increased in the field of re-
habilitation (6). GCPS measures the extent of which
the patient is affected biologically and socially due
to pain and provides us with valuable information
on this subject. The 7-item chronic pain scale de-
veloped in 1992 by Von Korff et al (7) was revised
to an 8-item GCPS 2.0 in 2010. The scoring and
classification in the revised scale was simplified (8).

In the original scale, each item asks about pain in-
tensity over a 6-month period. Von Korff, consider-
ing studies conducted after 1992, concluded that
reports of retrospective mean pain recall should
not exceed 3 months when assessing chronic pain.
For this reason, the 6-month period during which
pain was assessed in the new scale was reduced to
3 months. (8). When assessing pain intensity, only
one value was reported by averaging the values of
Question (Q)2, Q3, Q4. Chronic pain was defined as
persistent or recurrent pain lasting longer than 3
months (9). For this reason, the scale was expanded
to include the first item (Q1), which measures the
persistence of pain and whether it is chronic pain,
and asks about pain days within 6 months. The dis-
ability score (DS) was averaged from questions Q5,
Q6, Q7, and Q8, which measure the patient’s lim-
itation due to chronic pain. As a result, a revised
scale was developed (8).

The GCPS 2.0 is a multidimensional measurement
instrument that can provide information about the
persistence of pain while determining both pain in-
tensity and disability level. The items in the scale
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are short and simple, and the scale is very easy to
answer and score. In addition, the scale does not
only measure the pain of a single body region, but is
suitable for measuring pain in entire body regions.
When a patient with chronic pain is examined, in-
stead of using many different scales to determine
pain intensity and degree of disability, results are
obtained easily and quickly with this single scale.

When evaluating patients before and after treat-
ment, the existing measurement methods and
scales should be considered. Assessment should
be done with instruments whose validity and re-
liability have been demonstrated in the literature.
In this way, discrepancies between different data
are minimized. Until standardization of the scale is
achieved, each element of the scale should be an-
alyzed and reviewed in detail, and the scoring and
interpretation of the scale should be clearly stated
(10,11).

The aim of this study was to evaluate the validity
and reliability of the Turkish version of the GCPS
2.0, which was adapted to many languages and
was mainly used in the USA and European coun-
tries and less frequently in Asian countries.

METHODS
Participants

The ethical approval was obtained from the Yedite-
pe University Clinical Trials Ethics Committee for
the study, which was dated 24/09/2020 and num-
bered 37068608-6100-15- 1965. Eighty partici-
pants were recruited for the 8-item GCPS 2.0. The
sample size was calculated considering the 10:1
item ratio (10 participants per item) proposed by
Kline P (12). To ensure homogeneity of participants,
these eighty participants consisted of people with
chronic LBP. The study data was collected between
October 2020 and November 2020 by emailing the
scales to participants living in Turkey who signed
the informed written consent in the study. Figure 1
shows the inclusion criteria. Participants who had a
psychiatric disorder, a cognitive disorder, a history
of disease such as dementia or Alzheimer’s disease,
LBP requiring immediate treatment, inflammatory
LBP, and LBP due to a vascular cause were not in-
cluded in the study (13).



Data Collection Instruments

The data collection instruments used in this study
were: Clinic and Demographic Assessment Form,
ODI, RMDQ and GCPS 2.0 (8). Turkish versions of
the ODI and RMDQ were used as parallel forms to
our scale.

Clinical and Demographic Evaluation Form

The clinical section contains questions about inclu-
sion and exclusion criteria. If the patient meets the
study criteria, the demographic portion of the form
and other forms can be completed.

(0]

The ODI is a questionnaire that measures the im-
pact of LBP on daily life and the degree of disabil-
ity caused by this pain. It consists of a total of 10
questions. At the end of the survey, a minimum
score of 0 and a maximum score of 50 can be ob-
tained (14).

RMDQ

The RMDQ is a sensitive instrument for measur-
ing functional loss and disability due to LBP. It is a
questionnaire that consists of 24 questions and is
easy to answer. “0” means no disability, and “24”
means the highest disability (15).

GCPS 2.0

The Chronic Pain Grade Scale was developed by M.
Von Korff as a 7-item scale to measure pain inten-
sity and disability due to chronic pain (7). The scale
asks about pain intensity for a period of the last
6 months. In 2010, Von Korff converted the scale
to query pain intensity for the last 3 months (8)
and transformed it into GCPS 2.0. To measure the
persistence of pain, the first item was added, which
asks about the pain days experienced in the last
6 months. Other items ask about the situation in
the quarterly period. In the converted form, there
are 8 items. Items 2, 3, 4 measure pain intensi-
ty and items 5, 6, 7, 8 measure disability level. As
pain intensity, the sum of pain at the moment (Q2)
and worst pain in 3 months (Q3) and usual pain
intensity (Q4) in 3 months are asked. The degree
of disability asked is the extent of usual (Q5) and
daily activities (Q6), recreational, social, and family
activities (Q7) in the last 3 months, and finally the
degree of limitation in the ability to work (Q8). It is
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an 11-point Likert scale, except for the first item.

In addition, there is a short 3-question scale in this
scale to determine the chronic pain of patients in
primary care: Graded Chronic Pain-Primary Care
Scale. One of these three items is usual pain in-
tensity (Q4) for pain intensity, the other two are
the sum of impairment of daily activities (Q6), the
score for days kept from usual activities (Q5) to
assess the DS.

Statistical Analysis

The IBM Statistical Package for the Social Sciences
Statistics Version 22 software (IBM Corp. Armonk,
NY, USA) was used for the statistical analysis of the
results obtained in the study. The variables from
the clinical and demographic data of the study
group were tabulated as mean, standard deviation,
minimum and maximum values. Other variables are
presented in tables as numbers and percentages.
The suitability of the research variables for normal
distribution was determined by Kolmogorov-Smirn-
ov / Shapiro-Wilk tests and visual inspection of his-
tograms.

Reliability of the Scale

Reliability was assessed using the test-retest
method, the parallel forms method, and internal
consistency. For the internal consistency meth-
od, we used the Cronbach’s alpha coefficient. The
higher the alpha coefficient, the more the items of
the scale agree with each other (16). In the study,
test-retest reliability was investigated using the
ICC method, which was preferred by the research-
ers and which they considered more reliable (17).
In this study, the test-retest method was applied to
30 participants with an interval of 10 days (18,19).
The study used the RMDQ and the ODI as parallel
forms of the scale.

Transcultural Adaptation and Translation Pro-
cess

The Beaton protocol was followed in translating
the scale (20). First, the scale was translated from
English to Turkish by two individuals whose native
language is Turkish and who are fluent in English.
The translated examples were converted into a
single draft. This draft was then translated into
English by two individuals whose native language
is English and who are fluent in Turkish. The two
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Figure 1. Inclusion Criteria

translations were compared with the original and
it was found that they did not differ significantly
in terms of integrity of meaning. Incomprehensible
items were translated more clearly and the second
draft was prepared for expert opinion. The scale
was examined by physicians, nurses, and 3 special-
ized physical therapists. Their opinions were taken
and we thought that the word ‘recreation” would
not be understood by participants of all sociocul-
tural groups only in the 7th item. We decided to
replace the word ‘recreation’ with the word ‘enter-
tainment’, which is more understandable in Turkish.
Apart from this, other expressions were found to
be understandable and appropriate. With the last
draft, a pilot test was conducted with 30 people
who suffered from chronic pain. After the pilot test,
we received reports that the phrase “daily activi-
ties” in item 6 was confusing. As a result, we con-
sidered it would be better to include examples of
daily activities in parentheses to eliminate the con-
fusion caused by the phrase “daily activity” in item
6. The scale was finalized taking into account the
participants’ comments.

Validity of the Scale

The validity of the scale was assessed using face,
content, and construct validity analyses. The Bea-
ton protocol was used to translate the scale (20).
Content validity, i.e. logical validity, was assessed
by interviewing experts. For construct validity, we

Y -
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Volunteer participants were between 18 and 70

Disc herniations
Mechanical back pain
Lumbar strain
Spondylolisthesis
Degenerative disc disease
Muscle imbalance
Lumbago

b

A trigger point in the back muscles

Recurrent or persistent chronic LBP for 6 months o

more

old

used exploratory factor analysis (EFA) and con-
firmatory factor analysis (CFA). With EFA, we de-
termined how many factors constituted the basic
components. In CFA, the model created was tested
using the information we obtained from the EFA
(16,21,22).

RESULTS
Description of the Sample

Eighty participants with chronic LBP were included
in the study. 62.5% (n=50) of the participants were
women. 50% of the women were unemployed. 50%
of the participants were overweight and 12.5%
were obese. In addition, 60% had been suffering
from pain for more than 2 years. The mean age of
the participants was 36.99 + 12.03 years. 26.2%
were taking pain medication. The 36% of the wom-
en were housewives, 12% physical therapists, and
12% students. The 26.7% of the men were workers,
23.3% engineers, and 16.7% technicians. 68.8% of
the participants had a herniated disc. 52.5% of
participants had LBP with radiating leg pain. The
sociodemographic and clinical characteristics of
the participants are shown in Table 1.

Reliability Analysis of the GCPS 2.0

The Cronbach’s alpha was found to be 0.89. The
Cronbach’s alpha of the subscale for characteristic
pain intensity (CPI) was 0.88, and the Cronbach’s
alpha of the subscale for DS was 0.87. Thus, it
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Table 1. Distribution of Sociodemographic and Clinical Characteristics by Gender.

Female Male Total
Number Percentage  Number o Number o
(n) (%) (n) Percentage (%) (n) Percentage (%)
Gender 50 62.50 30 37.5 80 100
Education Level
Pre-University 24 48 14 46.70 38 47.50
High Education 26 52 16 53.30 42 52.50
Employment Status
Employed 22 44 24 80 46 57.50
Unemployed 28 56 6 20 34 42.50
BMI Group
Thinness and Normal 22 44 8 26.60 30 37.50
Overweight 20 40 20 66.70 40 50
Obese 8 16 2 6.70 10 12.50
Profession
Housewife 18 36 0 0 18 22.50
Worker 2 4 8 26.70 10 12.50
Other Professions* 30 60 22 73.30 52 65
Pain Durations
6-12 months 11 22 6 20 17 21.20
1-2 years 7 14 8 26.70 15 18.80
More than 2 years 32 64 16 53.30 48 60
Use of Pain
Med\'feztw“ 13 26 8 26.70 21 2620
No 37 74 22 73.30 59 73.80
Age (year) 36.18+12.15 38.33+11.90 36.99+12.03
(Mean + SD)

SD: Standard Deviation, Other Professions*: Engineer (n:8, %10), Student (n:7, %8.8), Physiotherapist (n:6, %7.4), Teacher (n:5, %6.2), Technician (n:7,
%8.8), Government official (n:4, %?5), Dietician (n:2, %2.5), Retired (n:2, %2.5), Finance (n:2, %2.5), Tradespeople(n:2, %2.5), Others (n:7, %8.8)

shows that the internal consistency of the scale
and its subscales was reliable. At the same time,
the decreases in the Cronbach’s alpha value when
the item was deleted show that the items were
consistent and contributed highly.

The ICC values (95% CI) for test-retest reliabili-
ty were found to be within the range of 0.87 to

0.96. Test-retest correlation of the total score of
the scale was found as 0.92. Factor structure, item
analysis and ICC values are shown in Tables 2 and
4,

RMDQ between GCPS 2.0 (r=0.717 p=0.001) and
ODI between GCPS 2.0 (r=0.759 p=0.001) was
found a high correlation (Table 3).

Table 2. Test-Retest Reliability of GCPS 2.0 and Its Subscales.

Test Re-Test
(n=30) (n=30) ICC P
(MeanxSD) (Mean+SD)
Number of Days with Pain 76.03+69.00 71.53+£72.35 0.96 0.001**
CPI 16.60+6.34 17.03+7.14 0.87 0.001**
DS 12.96+10.38 12.36+9.29 0.90 0.001**
GCPS Total 29.56+14.92 29.40+15.15 0.92 0.001**

SD: Standard Deviation, n: Number, ICC: Intraclass Correlation Coefficient, DS: Disability Score, CPI: Characteristic Pain Intensity
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Table 3. Correlation Test Results Related of GCPS 2.0 Total and Subscale Scores with “RMDQ” and “ODI” Scores.

GCPS-CPI GCPS-DS GCPS
r p r p r p
RMDQ 0.621 0.001** 0.605 0.001** 0.717 0.001**
oDI 0.777 0.001** 0.571 0.001** 0.759 0.001**

RMDQ: Roland-Morris Disability Questionnaire, ODI: Oswestry Low Back Pain Disability Index, GCPS-CPI: Graded Chronic Pain Scale - Characteristic Pain
Intensity, GCPS-DS: Graded Chronic Pain Scale - Disability Score, GCPS: Graded Chronic Pain Scale

Validity Analysis of the GCPS 2.0

The KMO value was found to be fairly good at 0.81
(0.80-0.89), and the sample size was considered
adequate. The result of Bartlett’s test was p < 0.05
(chi-square=447.917 df=28 p=0.001), and the data
were found suitable for factor analysis.

In applying factor analysis, direct oblimin rotation
was selected as the rotation method and principal
component analysis was selected as the extraction
method to keep the structure of the relationship
between factors the same, and factor components
were formed. As a result of the factor analysis, the
variables were grouped under 2 factors with a total
explained variance of 74.833%. The resulting fac-
tor structure of the scale is shown in Table 4.

The original scale, consisting of 7 items, has two
subscales; one with three items and one with four

items. We included item 1 in the analysis, which
was not included in the original and adaptation
studies, and validated these two subscales that ap-
peared in the EFA in the CFA as well. The fit indices
we obtained in the CFA are shown in Table 5.

The First Item

The first item asks on how many days the patient
had pain in the last 6 months. The response to
item 1 consisted of days. The Cronbach’s alpha of
the entire inventory decreased to 0.22 when this
item was analyzed in the usual way because it was
incompatible with the other questions. When the
item was removed from the analysis, the Cron-
bach’s alpha of the inventory increased to 0.89. The
fifth item, consisting of days and presented as an
11-point Likert, gave us an idea. For this reason,
we applied a similar transformation to Item 1 to
Item 5 to make Item 1 fit the Likert type. When we

Table 4. Factor Structure, Item Analysis and ICC Analysis Results of GCPS 2.0.

Total Explained Cumulative d Cronbach’s
Factor —.paine Explained Correcte Alpha
Items Mean SD Factor Loads Variance . Item-Total . ICC
Load Variance Correlation if Item
(%) Deleted
't‘:’“ 591 301 0.66 0.59 0.89 0.96
't‘;’“ 430 257 0.92 0.68 0.88 0.87
Factor 466 5828 5828
Item 1
3 6.00 248 0.86 0.72 0.87 0.81
'ti'“ 512 254 0.93 0.74 0.87 0.89
't‘;'“ 206 232 0.87 0.40 0.90 0.90
'tzm 318 277 0.79 0.75 0.87 0.86
Factor 1.32 16.54 74.83
Item 2
g 281 272 0.73 0.73 0.87 0.85
'tg'“ 347 283 0.69 0.75 0.87 0.92

SD: Standard Deviation, %: Percentage, ICC: Intraclass Correlation Coefficient

Y
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Table 5. Fit Indices of Confirmatory Factor Analysis.

Yol Agil H., Muammer R.

The Criterion of Model Fit Good Fit Acceptable Fit Fit in this Study
CMIN/DF X2/df <3 X2/df <5 1.34
GFI GFI1=0.90 GF1=0.85 0.94
AGFI AGFI=0.90 AGFIz0.85 0.87
CFl CF1=0.97 CFI=0.95 0.99
RMSEA RMSEA=<0.05 RMSEA<0.08 0.04
IF1 IF1=0.95 IF1=0.90 0.99
NFI NF1=0.95 NFI=0.90 0.94

CMIN/DF (x2/df): Chi-Square Fit Test (Minimum Discrepancy (chi-square) / Degrees of Freedom), GFI: Goodness of Fit Index, RMSEA: Root Mean Square
Error of Approximation, AGFI: Adjusted Goodness of Fit Index, IFl: Incremental Fit Index, CFl: Comparative Fit Index, NFI: Normed Fit Index

analyzed item 1 in this way, the Cronbach’s alpha
of the whole scale increased to 0.89 and the cor-
relation with the other items became consistent. In
all previous studies, item 1 was excluded from the
analysis because it was not compatible, but in our
study, item 1 was included in the analysis, giving a
new perspective to the analysis.

DISCUSSION

The aim of this study was to conduct a Turkish and
cross-cultural adaptation, and a validity and re-
liability of the GCPS 2.0 to make it available for
Turkish patients with chronic pain. According to the
results of our study, GCPS 2.0 is a valid and reliable
instrument for Turkish patients with chronic LBP.

The GCPS 2.0 has been adapted to many languag-
es. It has been used in many studies in the Amer-
icas and in European countries. In recent years, it
has also been used in Asian countries. The GCPS
2.0 scale is a short, simple, multidimensional, use-
ful instrument with high validity and reliability that
can be used in all patients with chronic pain (7,8).

To be used in international and national settings,
the scale must meet certain criteria and norms.
In developing the scale, it was also important to
ensure its reliability and validity. Scales developed
without adherence to standards may have high
error rates and bias. In addition, scale adaptation
was an easier, more reliable, and less expensive

method than developing a scale from scratch. To
ensure that our scale was reliable and valid, we fol-
lowed the criteria and standards set forth in the
scale adaptation (23).

When we looked at the internal consistency of the
Turkish adaptation of the scale, the GCPS 2.0 to-
tal score was 0.89, and the internal consistency of
the subscales was found to be GCPS-CPI 0.88 and
GCPS-DS 0.87. If the alpha coefficient is between
0.80 = a < 1.00, it means that the scale is very reli-
able (24). According to this classification, our scale
was very reliable in terms of internal consistency.
If we look at other studies that have been done so
far, the lowest value found for internal consistency
was 0.70 (DS in the Brazilian version) (25) and the
highest value was 0.95 (DS in the Greek version)
(26). Internal consistency was 0.916 for CPI and
0.815 for DS in Arabic version (27).

We thought it appropriate to consider item 1 in cal-
culating the internal consistency of our scale. Con-
verting the first item into a Likert form and includ-
ing it in the analysis ensured the integrity of the
scale. In this way, the first item was not excluded
from the analysis and the internal consistency of
the scale was increased. If the Likert form of Item
1 had been included in the scale in GCPS 2.0, the
scale would have been more powerful and simpler,
as well as more useful. If this new idea we found
is reevaluated and considered, and if the GCPS 2.0
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is revised with this form, its use in clinical and re-
search settings could be easier and more useful.

Item Q2 gave us the idea not to make the interval
of test retest too long. This is because immediate
pain is a symptom that changes rapidly depending
on time and other factors. For this reason, we set
our test-retest interval at 10 days. The test-retest
reliability was 0.92 for ICC GCPS 2.0 overall. The
ICC value of the original scale was 0.88 (7). In the
Spanish version (28) (n=75) of the study, they en-
rolled 46 patients at 10-day intervals and found an
ICC of 0.81. In the Brazilian version (n=283) (25),
they enrolled 131 patients at 6-10-day intervals
and found an ICC of 0.76 for GCPS-CPI and 0.72
for GCPS-DS. In the Indonesian version (n=202)
(29), 45 participants completed the test 2 weeks
later and found an ICC of 0.78 for CPI and 0.70 for
DS. Reviewing all this information, we can conclude
the following: The repeatability and temporal in-
variance of the Turkish GCPS 2.0 were found to be
highly reliable.

In designing the study, we chose 2 scales, such as
the GCPS 2.0, that can classify participants with
a disability and whose reliability and validity were
conducted in Turkish. When we examined the cor-
relation between these 2 forms and the GCPS 2.0,
there was a high correlation between the ODI and
the GCPS 2.0 (r=0.759 p = 0.001) and between the
RMDQ and the GCPS 2.0 (r = 0.777 p = 0.001). The
relationship between the RMDQ and the GCPS 2.0
was examined in the Spanish version and a correla-
tion of r = 0.509 was found (28).

In assessing the validity of the scale, we examined
the scale using content, face, and construct validity
methods. Before we began adapting the scale, we
obtained permission from the owner of the scale.
Then, the scale was translated according to the
language adaptation instructions (17,30). As the
International Testing Commission (ITC) explains,
words that were not culturally adaptable can be
changed without distorting the whole, and words
with similar meanings can replace them(31). For
this reason, it was decided to use the word ‘Enter-
tainment’ instead of the word ‘Recreation’ in order
to increase cultural harmony. In the Spanish ver-
sion, they chose the word leisure activities rather
than recreation, similar to our version (28). In the
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comments of the participants of the pilot test, it
was written that the word “daily activities” in item
6 was not understood. To explain the daily activi-
ties in Item 6, we put short examples in parenthe-
ses (taking a bath, eating, going shopping, etc.). In
the German version, they added a description for
the same item. In our estimation, they may have
received negative feedback for this item (32).

When it could be applied EFA to our scale, the scale
appeared with 2 factors. Unlike other studies, we
included the 1st item in the analysis when calculat-
ing the factor loading. Then, we observed whether
the structure of our two-factor scale that emerged
in the EFA was appropriate with the CFA. We con-
firmed our two-factor structure formed in the EFA
using the goodness-of-fit results (33).

There are many single and multidimensional scales
that measure pain or limitation (RMDQ, ODI, Brief
Pain Inventor). However, a short and simple-to-use
scale that measures both pain intensity and the
long term effect of pain on movement together,
such as GCPS 2.0, has not yet been translated into
Turkish. After the scale is being brought to the lit-
erature, it will provide convenience to users in ac-
ademic studies or clinics and will simultaneously
provide information about the dimensions of pain
(8,14,15,34)

There are some limitations in the study. This study
was done online instead of face to face, which
made it difficult to reach every segment of society
that is in some way not related to technology. For
example, this was a barrier for older people who
did not know how to fill out online forms on the
Internet. Apart from this, only participants with
chronic LBP patients were included in this study.
For this reason, we suggest further studies for oth-
er types of chronic pain. Additionally, when the 1st
question of the scale is a Likert-type question, It
might facilitate both scoring and use of the scale.
Furtermore, Since patients with chronic pain are at
risk of depression, we think that using a depression
scale along with the GCPS 2.0 could be useful in
diagnosing chronic pain.

According to the results of this study, which deals
with the process of cross-cultural adaptation and
translation of the scale into Turkish, GCPS 2.0 is a
valid and reliable instrument, as well as being short



and easy to use in patients with chronic low back
pain.
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STAJYER FiZYOTERAPISTLERDE NONSPESIFiK
BEL AGRISININ POSTUR, KOR ENDURANS VE
LUMBOPELVIK STABILITE iLE iLiSKISI

ARASTIRMA MAKALESI

0z
Amag: Calismamizda nonspesifik bel agrisi (NSBA) olan ve olmayan stajyer fizyoterapistlerin postiir, kor
endurans ve lumbopelvik stabilitelerinin karsilastirilmasi amaglanmistir.

Yéntem: Calismaya 2021-2022 egitim ve &gretim yilinda Siileyman Demirel Universitesi Saglik Bilimleri
Fakiiltesi Fizyoterapi ve Rehabilitasyon Béliminde 6grenim géren 97 6grenci dahil edildi. Katihmcilarin
fiziksel aktivite duizeyleri Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu (UFAA-KF) ile belirlendi. Bel agrisi
siddeti Sayisal Agri Derecelendirme Olcegi (SADO) ile degerlendirildi. Postiir analizi icin New York Postiir
Analizi Skalasi (NYPAS) ve bel agrisina baglh yetersizliklerin degerlendirilmesi amaciyla da Oswestry Bel
Oziirliiliik indeksi (00I) kullanildi. Katiimcilarin kor endurans ve lumbopelvik stabilitelerinin degerlendirmesi
icin McGill Torso Endurans Test Bataryasi ile Lumbopelvik Stabilite Manson Testi (LPSMT) yapildi.
Sonuglar: Calisma, bel agrisi olan (GrupAgrili, n=46, %51,1) ve olmayan (GrupAgrisiz, n=44, %48,9) toplam
90 stajyer fizyoterapist ile tamamlandi. Gruplar, postir 6zellikleri bakimindan benzerlik gésterse de (p>0,05)
fiziksel aktivite diizeyinin ve bel agrisina baglh yetersizliklerin bel agrili grupta istatistiksel olarak anlamh
derecede yiiksek oldugu bulundu (p<0,05). GrupAgril'nin LPSMT skorunun GrupAgrisiza kiyasla anlamh
derecede dustk oldugu (p<0,05), GrupAgrisiz'in gévde ekstansér kas endurans siiresinin anlamli derecede
daha ytiksek (p<0,05) oldugu tespit edildi. Ayrica, bel agrisi olan stajyer fizyoterapistlerin agri siiresi ve
aktivite sirasindaki SADO skorlari arttikca OO skorlari da artis gosterdi (sirasiyla rho=0,328; p<0,05 ve
rho=0,466; p<0,01).

Tartisma: Calismamizdan elde edilen veriler 1s18inda, stajyer fizyoterapistlerde bel agrisinin; postiir
degisikligine neden olmamakla birlikte, gévde ekstansér kas enduransinda azalma, bel agrisi kaynakli
yetersizlik ve zayif lumbopelvik stabilite ile iliskili olabilecegi éngorilmiistiir.

Anahtar Kelimeler: Bel Agrisi, Fiziksel Aktivite, Fizyoterapistler, Kor Endurans, Postiir

THE RELATIONSHIP OF NONSPECIFIC LOW
BACK PAIN WITH POSTURE, CORE ENDURANCE
AND LUMBOPELVIC STABILITY IN INTERN
PHYSIOTHERAPISTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: In our study, it was aimed to compare the posture, core endurance and lumbopelvic stability of
intern physiotherapist with and without nonspecific low back pain (NLBP).

Methods: Ninety-seven students studying in the Department of Physiotherapy and Rehabilitation of the
Faculty of Health Sciences of Stleyman Demirel University in the 2021-2022 academic year were included
in the study. The physical activity levels of the participants were determined by the International Physical
Activity Questionnaire-Short Form (IPAQ-SF). Low back pain severity was evaluated with the Numerical
Pain Rating Scale (NRS). The New York Posture Analysis Scale (NYPAS) was used for posture analysis, and
the Oswestry Low Back Disability Index (ODI) was used to evaluate low back pain related disabilities. The
Lumbopelvic Stability Cuff Test (LPSCT) was performed with the McGill Torso Endurance Test Battery to
evaluate the core endurance and lumbopelvic stability of the participants.

Results: The study was completed with a total of 90 intern physiotherapist with (GroupPain, n=46, 51.1%)
and without (GroupPainless, n=44, 48.9%) low back pain. Although the groups were similar in terms of
posture characteristics (p>0.05), it was found that the level of physical activity and low back pain-related
inadequacies were statistically significantly higher in the low back pain group (p<0.05). It was determined
that the LPSCT score of GroupPain was significantly lower than that of GroupPainless (p<0.05), and the
trunk extensor muscle endurance time of GroupPainless was significantly higher (p<0.05). In addition, as the
duration of pain and NRS scores during activity of the intern physiotherapists with low back pain increased,
the ODI scores also increased (rho=0.328, p<0.05 and rho=0.466, p<0.01, respectively).

Conclusion: In the light of the data obtained from our study, low back pain in intern physiotherapists;
although it does not cause a change in posture, it has been predicted that it may be associated with
decreased trunk extensor muscle endurance, insufficiency due to low back pain, and poor lumbopelvic
stability.

Keywords: Low Back Pain, Physical Activity, Physiotherapists, Core Endurance, Posture
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GIRIS

Bel agrisi, diinya genelinde neredeyse her yas gru-
bunun deneyimledigi, %11-84 oraninda yiiksek pre-
valansa sahip saglikla iliskili bir problemdir (1-3).
Yasla birlikte goértlme sikligi artsa da genclerdeki
bel agrisi prevalansinin yetiskinlerle benzer oldugu
bildirilmistir (2,3). Nonspesifik bel agrisi (NSBA);
enfeksiyon, tiimor, osteoporoz, kirik, yapisal defor-
mite, inflamatuar bozukluk, radikiiler sendrom veya
kauda ekuina sendromu gibi 6zel bir neden olma-
dan gorilen bel agrisi olarak tanimlanmaktadir (4).

NSBAnin risk faktorleri incelendiginde obezite, ka-
din cinsiyet, anormal postiir, omurgaya yiik bindiren
mekanik stresler, psikososyal ve genetik faktorler
on plana cikmaktadir (5). Bel agrisi olusumuna ilis-
kin yapilan calismalarda %37’lik bir oranla mesleki
risk faktorlerine atifta bulunulmustur (6). Kas-iske-
let sistemine tekrarlayici yiklenmeye siklikla maruz
kalan meslek gruplarindan biri fizyoterapistlerdir.
Rehabilitasyon uygulamalarinda agir kaldirma, has-
ta transferleri, tekrarlayan hareketler, itme-cekme,
egilme gibi vertebral kolona olan mekanik yiiklen-
meler gibi durumlar fizyoterapistlerde NSBAnin
gelisiminde rol oynamaktadir (7,8). Yapilan cahs-
malarda fizyoterapi 6grencilerinin yarisindan fazla-
sinin (%56-73) bel agrisi yasadigi, son sinif 6gren-
cilerinde bu oranin daha da arttig tespit edilmistir
(7,8).

Kor stabilizasyon kaslari, spinal stabilitenin stirdi-
rilmesinde rol oynayan temel yapilardir. Lumbo-
pelvik stabilite, statik durus ve dinamik aktiviteler
sirasinda omurganin, pelvisin ve bacaklarin optimal
diziliminin saglanmasi ve sirdiriilmesi seklinde ta-
nimlanmustir (9). Govde kaslarinin zayif enduransi
lomber omurganin pasif yapilarinda yaralanmaya
yol agmakta ve bel agrisina neden olmaktadir (9).
Lomber multifidus ve transversus abdominis (TrA)
kaslarindaki gecikmis ya da azalmis kas aktivas-
yonu nedeniyle lomber omurga desteginde zayiflik,
eklemlerde ve ligamentlerde asiri yiiklenme meyda-
na gelmektedir (10). TrA kasinin yetersiz kasilmasi
lomber lordozu artirmakta ve postural dizilimde de-
gisiklikler gorilebilmektedir (11). Kor stabilizasyon
kaslarinin diizensiz calismasi bel agrisi olusumuna
ve orta-yiiksek derecede fonksiyonel kayiplara ne-
den olmaktadir (4).

Ogrencilik déneminde baglayan klinik uygulamalar

Acar H.T, Yasar P, Ates R, Uyan A.S., Canbulut A, Ercan S., Baskurt Z.

stajyer fizyoterapistlerde mekanik yiiklenmeye ne-
den olarak NSBAnin olusmasina zemin hazirlamak-
tadir (6, 7, 8). Ancak literattirdeki glincel calismalar-
da stajyer fizyoterapistlerin postir, endurans gibi
kas iskelet sistemi ozellikleri gbz 6niinde bulundu-
rulmadan NSBA varlig incelenmistir. Calismamiz
ise stajyer fizyoterapistlerde NSBAnin postdir, kor
endurans ve lumbopelvik stabilite ile iliskili oldugu
hipotezine dayanarak, bu faktérlerin karsilastiril-
masi ve NSBA ile iliskisinin belirlenmesi amaciyla
planlanmistir.

YONTEM

Calismanin etik kurul izni Stileyman Demirel Univer-
sitesi Tip Fakiltesi Girisimsel Olmayan Klinik Aras-
tirmalar Etik Kurulunun 11.02.2022 tarihli toplanti-
sindaki 54 no’lu karar ile alind..

Katilimailar ve Calismanin Tasarimi

Kesitsel klinik bir arastirma olarak planlanan ca-
lismaya, Siilleyman Demirel Universitesi Fizyotera-
pi ve Rehabilitasyon Bolimi son sinif 6grencileri
gonulli olarak dahil edildi. Secilen evrende (n=97)
yer alan kisilerin hepsine ulagildi. Calisma digi ka-
lan &grenciler (n=7) haricinde toplam 90 katilimci
ile Mart-Mayis 2022 tarihleri arasinda calisma ta-
mamland.

Calismaya 20-25 yas arasinda, Tirkce konusup
anlayabilen, calismanin yapildigi tarihler géz 6niin-
de bulundurularak en az 6 ve en fazla 8 aydir staj
yapan ogrenciler katildi. Calismada yer alan spor
hekimi arastirmacilar tarafindan gerekli muayene-
leri yapilan romatolojik, nérojenik ya da travmatik
nedenden bagimsiz olarak akut ve subakut agrisi
(1 hafta-3 ay) olanlar GrupAgrili'ya dahil edilirken,
bel agrisi sikayeti olmayan 6grenciler GrupAgrisiz’a
dahil edildi. Araliksiz olarak 3 aydan fazla siiren ve
organik nedenlere bagh bel agrisi olan katiimcilar,
bel agrisi icin tedavi alan katihmcilar ile calismaya
katilmak istemeyen 6grenciler calismadan dislandi.
Yapilacak degerlendirmeler hakkinda katilimcilara
ayrintili bir sekilde bilgi verildikten sonra Bilgilendi-
rilmis Gondlld Olur Formu imzalatilarak ¢alismaya
basland..

Katimcilarin demografik &zellikleri [yas, cinsiyet,
boy, viicut agirig), beden kitle indeksi (BKi)] aras-
tirmacilar tarafindan hazirlanan forma kaydedildi.
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Daha sonra bel agrisinin istirahat ve aktivite sira-
sindaki siddeti Sayisal Agri Derecelendirme Olcegi
(SADO) ile, bel agrisina baglh yetersizlikler Oswestry
Bel Oziirliilik indeksi (00i) ile, postiir sapmalari
New York Postiir Analizi Skalasi (NYPAS) ile ve fizik-
sel aktivite diizeyleri Uluslararasi Fiziksel Aktivite
Anketi-Kisa Form (UFAA-KF) araciligiyla belirlendi.
Kor endurans ve lumbopelvik stabilite degerlendir-
mesi icin McGill Endurans Test Bataryasi ve Lum-
bopelvik Stabilite Manson Testi (LPMST) kullanildi.
Katihmcilarin verileri alinirken her bir test farkli bir
arastirmaci tarafindan korliik saglanarak uygulandi
(PY.: postiir degerlendirmesi, H.T.A.: LPSMT testi,
A.S.U.: Lateral plank testleri ve McGill-F testi).

Veri Toplama Araclari

Sayisal Agri Derecelendirme Olcegi (SADO): Ka-
tihmcilarin aktivite [SADO (A)] ve istirahat [SADO
()] esnasindaki bel agrisi siddetini belirlemek icin
kullanildi. Uzerinde esit araliklarin oldugu 10 cm'lik
bir ¢izgi lizerinde isaretleme yapilarak 0-10 arasin-
da bir puan elde edilir. Hic agri olmamasi O (sifir)
puana karsilik gelirken, agri siddeti arttikca puan
artmaktadir (12).

Oswestry Bel Oziirliliik indeksi (OOI): Tiirkce ge-
cerliligi Yakut ve ark. tarafindan yapilan indeks, bel
agrisi nedeniyle olusan fonksiyonel yetersizliklerin
belirlenmesinde kullaniimaktadir. Bel agrisinin sid-
detini, kisisel bakim, yik kaldirma-tasima, yiriime,
oturma, ayakta durma, uyku, sosyal yasam ve se-
yahat gibi aktiviteler sirasindaki fonksiyonellik di-
zeyini olcen toplam 10 maddeden olusmaktadir.
Her bir madde 0-5 arasinda derecelendirilmekte ve
maksimum 50 puan (1-10=hafif, 11-30=orta, 31-
50=agir ozlrliluk) tizerinden degerlendirilmektedir.
Elde edilen toplam puan yiizdelik sisteme cevrilerek
yetersizlik ylizdesi hesaplanmaktadir (13).

Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu
(UFAA-KF): Fiziksel aktivite (FA) diizeyinin belirlen-
mesinde kullanilan anket, son 7 giin icinde en az 10
dakika yapilan FA ile ilgili sorular iceren 4 bdlim ve
toplam 7 sorudan olusmaktadir. ilk bélimde son 7
glin icinde yapilan siddetli fiziksel aktivite (SFA) du-
zeyi belirlenmektedir. ikinci béliimde orta yogunluk-
ta fiziksel aktivite (OFA), Uctincii bélimde ise yiri-
yus yapilan giin sayisi ve siresi sorgulanmaktadir.
Son soruda ise giinlikk oturma siiresi kaydedilmek-
tedir. Toplam puan giin sayisi, aktivite siresi ve
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her bélum icin belirlenen katsayilarin (yirdyus: 3,3
MET; OFA: 4 MET; SFA: 8 MET) carpimi ile elde edi-
lir. Hesaplanan metabolik esik deger (MET) <600
ise dustik fiziksel aktivite, 600-3000 MET arasinda
ise OFA ve <3000 MET ise SFA diizeyi olarak bil-
dirilmektedir. Anketin Tirkce gecerlilik guvenilirlik
calismasi Saglam ve ark. tarafindan 2010 yilinda
yapilmistir (14).

New York Postiir Analizi Skalasi (NYPAS): Viicudun
13 ayri kisminda meydana gelebilecek postir degi-
siklikleri izlenerek puanlandirildi. Buna gére kisinin
ilgili viicut bélgesinin postiiri dizgiin ise 5 (bes),
orta derecede bozulmus ise 3 (li¢) ve ciddi sekilde
bozukluk mevcut ise 1 (bir) puan verilerek puanlan-
di. Test sonucunda elde edilebilecek toplam puan
minimum 13-maksimum 65 olmaktadir (15).

McGill Torso Endurans Test Bataryasi: Kor kasla-
rinin endurans testi icin McGill Torso Endurans
Test Bataryasi govde fleksor ve ekstansor kaslari
icin endurans testi ile sag-sol lateral plank testini
icermektedir. Ayrica bu test sirelerinin birbirlerine
oranlari hesaplanir.

Govde fleksor endurans testi (McGill-F); derin kor
kaslarin (transversus abdominis, quadratus lumbo-
rum, and erektor spina) statik ve izometrik kasil-
masi ile degerlendiriimesine olanak tammaktadir.
Testin baslangi¢ pozisyonu; kalca ve dizler 900 flek-
siyonda iken katimci arkasindan 600’lik bir egim-
le desteklenir. Kollar gégiste caprazlanarak, eller
karsi omuzlara yerlestirilerek, destek katiimcinin
arkasindan cekilir ve stire baslatilir. Bu pozisyonu
koruyabildigi siire saniye cinsinden kaydedilir (Sekil
2a-b) (16).

Sag ve sol lateral plank (Sag LP, Sol LP) testleri ile
lateral kor kaslarin (transversus abdominis, ekster-
nal ve internal oblik, quadratus lumborum ve erektor
spina) dayanikliigi degerlendirilmektedir. Yan yatis
pozisyonunda bacak diiz haldeyken kal¢anin mattan
tam kaldirilarak, viicut diiz bir hizada tutulmahdir.
Kisinin govdesi yalnizca ayaklari, altta kalan dirsek
ile 6n kol tarafindan desteklenerek bu pozisyonun
korunabildigi siire kaydedilir (Sekil 2c-d) (16).

Govde ekstansor endurans testinde (McGill-E) erek-
tor spina, longissimus, iliokostalis ve multifidus
kaslarin enduransi belirlenmektedir. Katimci, elleri
bir yiikselticiye yerlestirilerek, spina iliaka anterior



superior hizasinda govde sedyede olmayacak sekil-
de pozisyonlanir. Kollarini gégsiinde ¢caprazlayarak
govdesi zemine paralel olacak sekilde ekstansiyon
yapmasi istenir. Bu pozisyonu koruyabildigi siire
saniye cinsinden kaydedilir (Sekil 2e) (16).

Lumbopelvik Stabilite Manson Testi (LPSMT): Ba-
sin¢ geribildirim (ing.biofeedback) yéntemi ile ane-
roid sfigmomanometre (Erka, Tirkiye) kullanilarak
yapildi. Katilimeci ¢engel pozisyonda yatirildiktan
sonra “abdominal cekme (ing. abdominal draw-
in) manevras!” 6gretilerek ayaklarini sedyeden 20
cm yukariya kaldirmasi istendi. Katilimcinin L1-
S1 vertebralari arali§inda yerlestirilen manson 40
mmHg'ye sisirilerek katilimciya gosterildi. Daha
sonra abdominal cekme manevrasi yaparak man-
sonun sikistiriimasi ve ayaklar havadayken basincin
40-50 mmHg arasinda tutulmasi istendi. Bu pozis-
yonun korunabildigi stire kaydedildi (Sekil 2f-g) (17).

Caligmanin Evreni

n=97

Calismanin Orneklemi

n=80

Bel Agnsi Olanlar

Acar H.T, Yasar P, Ates R, Uyan A.S., Canbulut A, Ercan S., Baskurt Z.

istatistiksel Analiz

Veriler IBM SPSS v26.0 (IBM Corp., Armonk, New
York, ABD) istatistik paket programinda analiz
edildi. Tanimlayici istatistikler birim sayisi (n), yiiz-
de (%), ortalamazstandart sapma (xxss), Median
(25.p-75.p) degerleri olarak verildi. Sayisal degis-
kenlere ait verilerin normal dagihma uygunlukla-
ri Skewness-Kurtosis degerleri ve Shapiro-Wilk
normallik testleri ile degerlendirildi. Gruplar arasi
karsilastirmalarda, parametrik kosullarin saglan-
dig1 durumlarda Bagimsiz Orneklem T testi kulla-
nilirken, parametrik kosullarin saglanmadigi du-
rumlarda Mann Whitney U testi kullanildi. Normal
dagilma uymayan sayisal degiskenler arasindaki
iliskinin incelenmesinde ise Spearman korelasyon
analizi kullanildi. p<0,05 degeri istatistiksel olarak
anlamli kabul edildi. Korelasyon diizeyleri icin O <
rho < 0,20: cok zayif iliski, 0,20 < rho < 0,40: zayif
iliski, 0,40 < rho < 0,60 : orta diizeyde iliski, 0,60
< rho < 0,80: iyi iliski, 0,80 = rho < 1 : gucli iliski
olarak belirlendi.

Caligmadan Duglananlar

4+ Cabsmaya katilmay kabul
etmeyenler (n=3)

4 12 haftadan (3 aydan) fazla
bel agnsi olanlar (n=4)

Bel Agnisi Olmayanlar

=46
Degerlendirme Parametreleri

+ Sayisal Agn Derecelendirme
Olgedi (SADD)

+ Oswestry Bel Oeiirlilik
Iindeksi (001)

+ New York Postir Analizi
(MYPA)

+ Uluslararasi Fiziksel Aktivite
Anketi-Kisa Form (UFAAKF)

4 McGill Endurans Test
Bataryasi

+ Lumbopehvik stabilite
manson testi (LPSMT)

Sekil 1. Katiimcilarin akis diyagrami

n=44
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Giic analizi

Arastirmanin yuritildigi merkezde, Fizyoterapi ve
Rehabilitasyon Bolimii'niin son sinifinda toplam 97
stajyer fizyoterapist yer almaktaydi. Calisma bo-
yunca, bu kisilerin 90 tanesi gondlli olarak aras-
tirmaya dahil oldu (Sekil 1). Calismamizin post-hoc
glic analizi G*Power 3.1.9.4 paket programinda
gerceklestirilmistir. LPSMT degiskeninden elde edi-
len verilerle yapilan analizde giiven araligi %95, tip
1 hata diizeyi (a) 0,05 kabul edilmis olup toplam 90
katihmcinin yer almasiyla elde edilen etki blyukli-
gu (d) degeri 0,58 ve calismanin giic degeri (1-B)
83,94 olarak hesaplanmistir.

SONUCLAR

Calisma bel agrisi olan (n=46) ve bel agrisi olmayan
(n=44) toplam 90 6grenci ile sonlandirldi. Katihm-
allarin demografik 6zellikleri Tablo 1'de verildi.

Cinsiyet dagilimlarina gore incelendiginde hem bel
agrisi olan grubun (n=38, %42,2) hem de bel agri-
si olmayan grubun (n=30, %33,3) cogunlugu kadin
6grencilerden olusmaktaydi.

Katilimcilarin lumbopelvik stabilite, fiziksel akti-
vite diizeyi, postir 6zellikleri ve bel agrisina bagli
gorilen yetersizliklerin karsilastirilmasi Tablo 2'de
verildi. Bel agrili grubun LPSMT skoru agrisiz gru-
ba gore anlamli derecede diisiik oldugu tespit edildi
(p<0,05). Gruplar postiir 6zellikleri bakiminda ben-
zerlik gosterse de (p>0,05), fiziksel aktivite diizeyi
ve bel agrisi kaynakli yetersizlikleri karsilastirildi-
ginda bel agrili grubun UFAA-KF ve 00i skorlarinin
istatistiksel olarak anlamli derecede yiiksek oldugu
bulundu (p<0,05).

Kor endurans degerlendirmesinde kullanilan McGill

Tablo 1. Katilimcilarin Demografik ve Tanimlayici Verileri

Torso Test Bataryasi sonuclarina gore bel agri-
st olmayan grubun gévde ekstansor kas endurans
stresi daha yiiksek bulunurken (p<0,05), diger test
parametreleri gruplar arasinda benzer sonuclara
sahipti (p>0,05) (Tablo 3).

Bel agrili grupta agri siresi ve agri siddeti ile ince-
lenen postiir ve fiziksel performans parametreleri
arasindaki iliskiyi incelemek amaciyla korelasyon
analizleri yapildi. Buna gore, aktivite sirasindaki
agr siddeti, siddetli fiziksel aktivite parametresi
ile pozitif yonlii zayif diizeyde korelasyona sahip-
ti. UFAA-KF yuruyus parametresinin agri siresi ve
aktivite sirasindaki agr siddeti ile sirasiyla pozitif
yonlu orta ve zayif dizeyde iliskiye sahipti. Bel ag-
rist ile iliskili yetersizlik aktivite sirasindaki agri sid-
deti ile pozitif yonlu orta diizeyde iliskiye sahipken
lumbopelvik stabilite ile negatif yonli zayif diizeyde
iliskili oldugu gorildi (Tablo 4).

Bel agrisi ile endurans testlerinin iliskisi Tablo 4
(devami)'te verildi. Agri siiresi, SADO (A) ve postii-
riin gdvde fleksodr enduransi ile negatif yonli zayif
diizeyde korele oldugu goriildi. Sag ve sol lateral
plank siirelerinin her ikisi de gdvde fleksér enduran-
si ile pozitif yonlu orta dizeyde iliskiye sahipti. Sol
lateral plank siresi ile sag lateral plank siiresi ara-
sinda sirasiyla pozitif yonli yiksek diizeyde kore-
lasyon vardi. McGill-E’nin McGill-F ile pozitif yonli
zayif diizeyde iliskili oldugu tespit edildi.

Stajyer fizyoterapistlerde NSBAnin postir, kor
endurans ve lumbopelvik stabilite ile iliskisinin in-
celendigi calismamizda; bel agrili grupta agrisiz
gruba kiyasla LPMST siiresinin daha diisik oldu-
gu, 001 puanlarinin ve UFAA-KF toplam puaninin
daha yiiksek oldugu tespit edildi. Bununla birlikte,

GrupA“rlIl GrupAgrlslz
n=4 n=44 p* degeri
Medyan (25.p-75.p) Medyan (25.p-75.p)
Yas (yil) 22 (22-23) 22 (22-23) 0,434
‘Boy (cm) 166,03+6,27 169,4+7,3 0,021°
Viicut agirhigr (kg) 58 (52-68) 61,25 (54,25-73) 0,162
BKi (kg/m?) 21,39 (19,47-23,81) 21,42 (20,25-24,22) 0,508

BKi: Beden Kitle indeksi, p<0,05 anlamlilik degeri, ‘Boy degiskeni normal dagilima uydugu icin ort+SS seklinde verilmistir, : Mann Whitney U testi, :

Bagimsiz 6rneklem T testi.

212 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2)



Acar H.T, Yasar P, Ates R, Uyan A.S., Canbulut A, Ercan S., Baskurt Z.

Sekil 2. McGill Torso Endurans Test Bataryasi (a, b, c, d, e) ve Lumbopelvik stabilite manson testi (f, g)

McGill-E testi suresi bel agrili grupta daha dustk
oldugu goriildi. Gruplar arasinda NYPAS ve McGill
Torso Test Bataryasi’nin alt testlerinde anlamli bir
fark bulunmad. Ayrica, OOi ile agri siiresi, SADO (A)
ve LPSMT verilerinin iliskili oldugu gozlendi. Benzer
sekilde, McGill-F testi degerleri ile NYPAS puanlari
arasinda iliski vardi.

Bel agrisinin risk faktérlerinden biri olarak viicudun
mekanik tekrarli yiiklenmelere maruz kalmasi sayi-
labilmektedir (5). Son sinif fizyoterapi 6grencilerin-
de yaptigimiz bu calismada NSBAnin varligini goz
ardi etmek mimkin degildir. Bunun nedenlerinin
klinik uygulama doénemlerinde hastalara miidahale
sirasinda agir kaldirma, transferler, tekrarlayan ha-
reketler, itme-cekme, biikiilme gibi kolumna verteb-
ralise olan mekanik yiklenmelerin oldugu bununla
birlikte akademik egitim siiresinde uzun sireli otur-
malar, akademik stres gibi faktorlerin oldugu belir-
tilmistir (8).

Literatiirde farkl popilasyonlarda postir ile bel
agrisini inceleyen calismalar bulunmakta ve posti-
ral degisikliklerin bel agrisi ile iliskili oldugu bildiril-
mektedir (18-21). Nourollahi ve ark. hemsirelerde
anormal postiire maruz kalma siresi ile bel agri-
si olusumunun iliskili oldugu tespit edilmistir (18).

Saglik calisanlarinda bel agrisini etkileyen faktérle-
rin incelendigi baska bir calismada, bel agrisindan
muzdarip olan saglk calisanlarinin riskli postirlere
sahip olduklari ve postiiriin bel agrisini etkileyen bir
faktor oldugu belirtilmistir (19). Khan ve ark. 2018
yilinda 9 calismayi dahil ederek yaptiklari siste-
matik derlemede, ciftcilerde anormal postiiriin bel
agnisi ile iliskili olduguna dair kanitlar sunmuslardir
(20). Bir baska calismada ise saglik calisanlarinda-
ki bel agrisinin uzun sireli ayakta durma ile iligkili
oldugunu ancak, insaat iscilerindeki bel agrisinin
calismamizla benzer sekilde postirle iliskili olma-
digini bildirmislerdir (21). Giincel literatiirde, fizyo-
terapi 6grencilerinde bel agrisi ve postiir iliskisinin
degerlendirildigi bir calismaya rastlaniimamistir.
Calismamizda bel agrisi olan ve olmayan gruplarin
postirleri arasinda anlamli bir farkllik olmadigi ve
her iki grubun postiiral olarak minimal bozukluga
sahip oldugu tespit edildi. Glista ve ark. yaptiklari
da sonuglarimizla uyumlu sekilde fizyoterapi 68-
rencilerinin egitim hayatlari siiresince postiirle-
rinde kotllesmelerin oldugunu bildirmislerdir (22).
Ogrencilerin egitimleri boyunca uzun siireli oturma
pozisyonuna maruz kalma ve klinik uygulamalar si-
rasinda ergonomilerine dikkat etmemeleri bu duru-
mun nedeni olarak disundlebilir.
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Tablo 2. Katiimcilarin Grgplara G(‘jre Lomber Kor Stabilizasyon Manson Testi Siirelerinin, Fiziksel Aktivite Diizeylerinin,
Postiir Skorlarinin ve Bel Ozirliilik Indeksi Skorlarinin Karsilastirilmasi

Grup grili GrupAgruslz
n=4§ n=44
Medyan (25.p-75.p) Medyan (25.p-75.p) p° degeri
LPSMT (sn) 71 (45-100,5) 90 (65,5-131,75) 0,027
UFAA-KF/Yiirilyis (MET. 1386 (693-2772) 990 (495-1386) 0,700
dk/hf)
UFAA-KF/Orta Siddet
(MET.di/hf) 240 (0-780) 0 (0-480) 0,116
UFAA-KF/Siddetli (MET.
dl/h) 0 (0-720) 0 (0-480) 0,640
3:;?1‘?)' KF/Toplam (MET. 2772 (1677,75-4158) 1577 (1003,5-2772) 0,009
NYPAS skoru 58 (53-63) 58 (49-61) 0,510
00i skoru 12 (10-17,83) 4,2 (0-8,88) 0,001

LPSMT: Lomber kor stabilizasyon manson testi, UFAA-KF: Uluslararasi Fiziksel Aktivite Anketi-Kisa Form, NYPAS: New York Postiir Analizi Skalasi, OOi:
Oswestry Bel Oziirliilik indeksi, MET: Metabolik esdegeri, MET.dk/hf: Metabolik esdegeri x dakika/hafta, p<0,05 anlamlilik degeri, % Mann Whitney U testi.

Tablo 3. Katilimcilarin Gruplara Gére Mcgill Torso Test Bataryasi Degerleri ve Oranlarinin Karsilastiriimasi

Grup,... Gr“PAgr.s.z
n=4 n=44 p° degeri
Medyan (25.p-75.p) Medyan (25.p-75.p)
McGill-F (sn) 107 (65,25-181) 128 (76,25-228,75) 0,364
MCcGill-E (sn) 100 (70-131) 119 (86,25-178,75) 0,049
McGill-Sa3 LP (sn) 36,5 (21,75-59,25) 47,5 (25,5-62) 0,247
McGill-Sol LP (sn) 40 (28,5-55,25) 49 (25-62,75) 0,450
F/E Orani 3,42 (1,82-4,50) 2,84 (1,56-4,37 0,666
Sag LP/Sol LP Orani 0,9 (0,73-1,15) 0,94 (0,83-1,17) 0,205
Sag LP/E Orani 0,34 (0,20-0,69) 0,35 (0,20-0,52) 0,768
Sol LP/E Orani 0,4 (0,25-0,62) 0,32 (0,21-0,54) 0,226

McGill-F: McGill Torso Gévde Fleksér Testi, McGill-E: McGill Torso Gévde Ekstansér Testi, McGill-Sag LP: McGill Torso Sag Lateral Plank Testi, McGill-
Sol LP: McGill Torso Sol Lateral Plank Testi, F/E Orani: Govde Fleksor/Ekstansor Orani, Sag LP/Sol LP Orani: Sag Lateral Plank/Sol Lateral Plank Orani,
Sag LP/E Orani: Sag Lateral Plank /Gévde Ekstansér Orani, Sol LP/E Orani: Sol Lateral Plank /Gévde Ekstansér Orani, p<0,05 anlamlilik degeri, *: Mann

Whitney U testi.

Literatiirde kor enduransi ile bel agrisi arasinda ilis-
kinin incelendigi calismalar yer almaktadir (23,24).
Bununla birlikte, tekrarlayan bel agrisinin, gévde
kaslarinin degismis motor koordinasyonu ile iliski-
li oldugu belirtilmektedir (25). Vanti ve ark. 2016
yilinda 115 kronik NSBA olan katimciyla gercek-
lestirdikleri bir calismada, bel agrisi diizeyinin bel
agrisina bagl yetersizlik ile iliskili oldugunu bildir-
mislerdir. Buna ek olarak, yazarlar bel agrisi sire-
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sinin artmasiyla antero-posterior kor kaslarinda
dayaniklihgin 6nemli 6lciide azalacagini belirtmis-
lerdir (24). NSBAnin erkek sporculardaki kor endu-
ransi ve disfonksiyonu tizerine etkileri 2016 yilinda
Abdelraouf ve ark. tarafindan gerceklestirilen bir
calisma ile incelenmistir. Otuz NSBA'li ve 25 saglikli
erkek sporcu katihmcidan olusan calismanin sonu-
cunda; bel agrisi olan erkek sporcularin olusturdugu
grubun daha dusiik dayaniklilik stiresine sahip oldu-
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Tablo 4. Bel Agrisi Olan Gruptaki Bireylerin Spearman’s Rho Korelasyon Verileri

Al S0 swow  weswr  AAEE URBAIE TR e e
Agr siiresi
SADO (i) 0,066
SADO (A) 0,189 0,313
LPSMT 0,123 -0,048 0,200
gm’;‘l‘f 0,189 0,361° 0,166 0,003
UFAA-KF Orta 0252 0,021 -0,001 0,538 0,297
35 ﬁl’;u'g 0,581" 0,016 0,351° -0,094 0,128 0,175
lT’:F':‘I’:;'fF 0,196 0,064 0,307* 0,028 0,416" 0,388' 0,649"
00i skoru 0,328’ 0,020 0,466" -0,299" 0113 0,157 0,323’ 0,183
Tablo 4. Bel Agrisi Olan Gruptaki Bireylerin Spearman’s Rho Korelasyon Verileri (devam)
.. SADO  SADO ] McGill-  McGill- ] F/E  SagLP/Sol 28 Sol
Agri siiresi (i) (A) NYPAS McGill-F Sag LP sol LP McGill-E Orami LP Oram (I)_P/E LP/E
rani Orani__
Agn siiresi
SADO (i) 0,066
SADO (A) 0,189 0,313
NYPAS 0,282 -0,071 -0,109
McGill-F 0,391 -0,001 0,353  0,386"
McGill-Sag LP 0,248 0,007 0,254 0,223 0,511
McGill-Sol LP 0,170 0,032 0255 0,179 0,570" 0,862"
McGill-E -0,001 0217 -0,058 0,086 0,347° 0,460" 0,384'
F/E Orani 0212 0,022 0,136 0,129 0,568" -0,306" 0292 0,153
gﬁfﬂf” Sol LP 0,154 0,015 0,122 0,192 0,126 0,173 -0,285 0,067 -0,200
gfnfp’ E 0,189 0,138 -0,220 0,191 0,231 0,592" 0,528~ -0,375° 0227 0,105
Sol LP/E Orani 0,141 0,124 0,156 0,127 0213 0,525" 0,706" 0,315 0,165 0,325  0,858"

SADO (i): Sayisal agn derecelendirme 6lcegi-istirahat, SADO (A): Sayisal agri derecelendirme 6lgegi-Aktivite, NYPAS: New York Postiir Analizi Skalasi,
McGill-F: McGill Torso Gévde Fleksor Testi, McGill-E: McGill Torso Goévde Ekstansor Testi, McGill-Sag LP: McGill Torso Sag Lateral Plank Testi, McGill-Sol
LP: McGill Torso Sol Lateral Plank Testi, F/E Orani: Govde Fleksor/Ekstansor Orani, Sag LP/Sol LP Orani: Sag Lateral Plank/Sol Lateral Plank Orani, Sag
LP/E Orani: Sag Lateral Plank/Govde Ekstansér Orani, Sol LP/E Orani: Sol Lateral Plank/Govde Ekstansér Orani *: 2 yonli korelasyon 0,05 diizeyinde, ™: 2
yonli korelasyon 0,01 diizeyinde anlamlilik géstermektedir. Negatif yonli iliskiler -” ile pozitif yonli iliskiler ise ‘+’ ile gosterilmistir

gu gosterilmistir (23). Calismamizda ise literatiir-
deki bu calismalardan farkh olarak bel agrisi olan
grupta sadece McGill-E testinde anlaml diizeyde
daha diistik degerler oldugu bulundu. Correia ve ark.
ise 2016 yilinda tenis sporculari tizerinde yaptiklari
calismada, NSBA'l teniscilerin asemptomatik sag-
likl oyuncularla karsilastirildiginda, sonuclarimizia
uyumlu sekilde govde ekstansor kaslarinda (longis-

simus thoracis ve erector spina) daha disuk kassal
aktivasyona, daha az ko-kontraksiyon paternle-
rine ve daha zayif abdominal kassal dayaniklihga
sahip oldugunu belirtmislerdir (26). Calismamizda
gruplar arasinda McGill Torso testlerinden yalnizca
ekstansor dayaniklilik testi strelerinin farkli olma-
si, McGill-E test pozisyonunun faset eklem Gzerin-
deki mekanik yiiklenme nedeniyle NSBA'lI stajyer
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fizyoterapistlerde bel agrisini daha kisa siirede
siddetlendirmesi nedeniyle aciklanabilir ve agril
katihmcilarin McGill-E testini daha erken siirede ta-
mamlamalarina neden olmus olabilir. Ayrica, ¢alis-
mamizda McGill-F Testi suresi ile NYPAS puanlari-
nin iliskili olmasi NSBA'l olup daha diizgiin postiire
sahip stajyer fizyoterapistlerde gévde fleksor kas
dayanikhliginin daha iyi oldugunu gdéstermektedir.
Boylece, iyi postiire sahip bireylerde govde fleksor
kaslarinin yeterli kuvvet ve enduransa sahip oldu-
gunu dusiindurmektedir. Ancak, calismamizin sonu-
cundan farkli olarak Ozdemir ve ark. 2021 yilinda
elit genc dagcilarda yaptiklari calismada dagcilarin
postirlerinin kotilestigini ancak kor kaslarinin da-
yaniklilik test sirelerinde artis oldugunu bildirmis-
lerdir (27). Calismamizin sonuclarina kiyasla farkli
¢tkan bu sonucun nedeni, Ozdemir ve ark. calisma-
sindaki katilimcilarin profesyonel dagcilik sporcu-
lari olmalari ve spor gecmislerinin olmasi olarak
yorumlanabilir.

Lumbopelvik stabilite, yaralanmalarin &nlenme-
sinde 6nemli bir etkendir ve azalmis lumbopelvik
stabilite omurgaya mekanik yiklenme ile sonug-
lanmaktadir (28). Tekrarlayan mekanik yiiklenmeler
ise zamanla bel agrisina neden olabilmektedir (29).
Literatiirde bazi calismalarda lumbopelvik stabili-
tenin/lumbopelvik motor kontroliin bel agrisi yasa-
yanlarda azaldigi bildirilmektedir (28-30). Jung ve
ark. 2020 yilinda 278 katiimciyla yaptiklari cahs-
mada, kronik bel agrisi olan katiimcilarin saglikl
kontrollerle karsilastirildiginda lumbopelvik motor
kontrol fonksiyonunun daha diisik oldugunu gos-
termislerdir (28). Benzer sekilde, Grosdent ve ark.
2015 yilinda 43 elit diizeyde rekabet eden futbolcu
katihmci ile gerceklestirdikleri baska bir calismada
da bel agrisi olan sporcularin olmayanlara kiyasla
daha kétl lumbopelvik motor kontrole sahip olduk-
larini bildirmistir (29). Danscilarda yapilan rando-
mize kontrolli baska bir calismada ise bel agrisi
olan danscilarin zayif lumbopelvik stabilite goster-
dikleri tespit edilmistir (30). Calismamizda, litera-
turdeki bu calismalarin sonuclarina benzer olarak
bel agrisi olan stajyer fizyoterapistlerde bel agrisi
olmayanlara kiyasla daha kéti lumbopelvik stabili-
te degerleri izlendi.

Bel agrisi kaynakli yetersizlik ve agri siddeti arasin-
daki iliskiyi inceleyen calismalar genellikle benzer
sonuclar sunmustur (31, 32). Bel agrili bireylerde

216 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2)

saptanan yetersizlik, agrisiz bireylere gore bekle-
nen bir durumdur. Yilmaz ve ark. ile Changulani ve
ark. calismamizla benzer sekilde agr siddeti ile bel
agrisi kaynaklh yetersizlik arasinda pozitif yonli bir
iliski tespit etmislerdir (31, 32), Kovacs ve ark. da
bu durumun yasam kalitesini olumsuz etkiledigini
bildirmistir (33). Ancak calismamizda Yilmaz ve ark.
calismasinda elde edilen yetersizlik puanlari kadar
yiksek degerler saptanmadi (31). Bu farklihgin ne-
deninin calismamiza dahil edilen katilimcilarin akut
ve subakut NSBA'ya sahip olmalarindan kaynaklan-
dig dustinilmektedir.

Fiziksel aktivite dizeyi ile bel agrisi arasindaki ilis-
kiyle ilgili literatirde celiskili kanitlarin oldugu bildi-
rilmistir (34). Lin ve ark. 18 calismayi dahil ettikleri
sistematik derlemede, 3 aydan kisa siiren (akut ve
subakut) bel agrisi olan kisilerde fiziksel aktivite ve
bel agrisi kaynakli yetersizlik arasinda negatif yon-
li zayif diizeyde anlamh bir iliski oldugunu tespit
etmislerdir. Yine ayni ¢calismada arastirmacilar, 3
aydan daha uzun siredir bel agrisi olan (kronik) ki-
silerde ise fiziksel aktivite ile bel agrisi kaynakl ye-
tersizlik arasinda negatif yonlii ve orta derecede bir
iliski oldugu sonucuna ulasmislardir (35). Bu calis-
madan da anlasildigi Uizere bel agrisindan muzdarip
olunan siire arttik¢a fiziksel aktivite diizeylerinde
bir azalma olurken bel agrisi kaynakli yetersizlikte
bir artis olmaktadir. Yapilan bagka bir derleme ca-
lismasinda ise benzer sekilde NSBA'ya sahip olan
bireylerin fiziksel aktivite diizeylerinin bel agrisi
kaynakli yetersizlik veya agr siddeti diizeyleri ile
iliskili olmadigi belirtilmistir (36). Heneweer ve ark.
fiziksel aktivite ile kronik bel agrisi arasindaki ilis-
kisini inceledikleri calismalarinda hem hareketsiz
yasam tarzi olanlarda hem de fiziksel olarak asiri
derece aktif olanlarin bel agrisi icin orta derecede
artmig bir riske sahip olduklarini bildirmislerdir ve
fiziksel aktivite ve bel agrisi iliskisinin U seklinde
bir egri olduguna dair kanitlar sunmuslardir (37).
Alzahrani ve ark. yaptiklari ve 24 farkh calismayi
degerlendirdikleri giincel bir meta-analiz calisma-
sinin sonucunda, fiziksel aktivite ile bel agrisi ara-
sinda ters yonli bir iliski oldugu ve orta diizeyde
fiziksel aktivitede bulunan kisilerin, dustk seviyeli
fiziksel aktivitede bulunanlara kiyasla %10 daha
disuk bel agrisi riskine sahip oldugu belirtilmistir
(38). Calismamizda ise bel agrisi olan grupta bel
agrisi olmayanlara kiyasla daha yiksek UFAA-KF



toplam puani degerleri tespit edildi. Bu sonug, bel
agrisi olan stajyer fizyoterapi 6grencilerinin klinik
uygulama sirasinda fiziksel olarak daha aktif olma-
si ve artan fiziksel aktivite diizeyinin bel agrisina
neden olabilmesiyle aciklanabilir. Bir diger olasi ne-
den ise UFAA-KF &lceginin son bir haftadaki fiziksel
aktivite diizeyini degerlendiren bir 6l¢iim araci ol-
masindan dolayi, bel agrisi olanlarin degerlendirme
zamanindaki son bir haftada fiziksel olarak aktif
olma durumu ile aciklanabilir.

Stajyer fizyoterapistlerin kendi beden sagligini far-
ketmeleri ve gelecek meslek yasamlarinda da bunu
korumalar fizyoterapide sirddrilebilirlik acisindan
(olasi isguicii kaybi, hastane basvurusu ve mali-
yetleri, karbon ayak izinin artmasi gibi etmenlerin
azaltilmasi baglaminda) kiymetli olmasi calisma-
mizin glicli yanlarindan sayilabilir. Calisma tasari-
minin kesitsel bir calisma olmasi, akut-subakut bel
agrisi olanlarin dahil edilmesi, katilimcilarin belirli
yas araliginda ve cogunlugunun kadin cinsiyetten
olusmasi calismamizin kisithhklar arasinda belirti-
lebilir.

Sonug olarak; stajyer fizyoterapistlerde NSBAnin,
govde ekstansor kas enduransinda azalma, bel ag-
rist kaynakli yetersizlik ve zayif lumbopelvik stabilite
ile iliskili oldugu saptandi. Ancak, hipotezimizin ak-
sine NSBAnIn postir degisikligi ile iliskili olmadigi
bulundu. Bu nedenle, fizyoterapistlerin egitim siire-
ci ve meslek hayatlari boyunca NSBA'dan korunma
konusunda bilgilendirilmesi ve egzersiz uygulama-
lari ile desteklenmesi gerekmektedir. Gelecek calis-
malarda stajyer fizyoterapistlerde NSBA varligi ve
iliskili faktorlerle ilgili bilgi diizeyi ve tutumun ince-
lenmesi, bu faktorlerin yonetiminde tercih edilebi-
lecek egzersiz uygulamalarinin yer aldigi randomize
kontrolli calismalarin yapilmasi énerilmektedir.

Destekleyen Kurulus: Calismamizi destekleyen ku-
rulus yoktur.

Cikar Catismasi: Yazarlar arasinda herhangi bir
cikar catismasi yoktur. Fotograflarin cekilmesi ve
bilimsel arastirmalarda kullanilmasi amaciyla kisi-
lerden bilgilendirilmis ayrintili onam alindi. KVKK
kapsaminda kisisel bilgilerin gizli tutulacag: bildi-
rildi.
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Adherence to Therapeutic Exercise in Patients with Nonspecific Low Back Pain

INTRODUCTION

Low back pain (LBP) is the most common muscu-
loskeletal problem and the leading global cause of;
years spent with disabilities (1), activity restrictions
and absenteeism (2). Because of this, LBP results
in a vast medical burden and economic cost (3)
globally. LBP belongs to chronic non-communica-
ble diseases, and its non-specific form is dominant
among the affected population. The term “nonspe-
cific low back pain” (NSLBP) corresponds to the
description and pathophysiology of “back pain that
is not attributed to a recognisable, known, specif-
ic pathology” (4) which is associated with various
factors, primarily related to age, gender, physical
condition and work environment.

Well-known clinical guidelines for treating LBP,
NICE guidelines (5), emphasise physical, psycho-
logical and pharmacological therapies, primarily
exercising and self-management. Exercise recom-
mendations for adults with chronic NSLBP vary
depending on the patient’s physical condition, in-
tensity and progression of the underlying disease,
and associated diseases (6), so physiotherapy and
self-management programs are tailored to the pa-
tient. Self-management involves the collaboration
of the patient and the physiotherapist and ulti-
mately allows patients to manage their health and
difficulties (7) and maintain the health improve-
ments achieved by physiotherapy. The guidelines
emphasise that patients with chronic LBP should
exercise and maintain a physically active lifestyle,
so patients are usually advised and prescribed
home exercise programs (5).

Adherence to physiotherapy programs that in-
clude therapeutic exercise and health behaviours
in self-management is essential to ensure the
sustainability of the benefits achieved (8). Outpa-
tient exercise programs are moderately effective
in reducing pain and improving function in chronic
NSLBP (9,10). More effective are individually de-
signed programs representing the so-called super-
vised form of physiotherapy, therapeutic exercises
at home with regular check-ups and consultations
with a physiotherapist (11). Adherence means the
degree to which a person’s behaviour corresponds
to the agreed recommendations of a health profes-
sional (12), so health outcomes will depend on the
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same. Good adherence is a prerequisite for the ef-
fectiveness of exercise programs (12), and patients
who adhere achieve a more significant increase in
physical function than those who adhere less (13).
However, evidence shows that adherence to recom-
mended exercise is very often low, thus limiting the
benefits that could be achieved (12,14-16). Exercise
adherence declines significantly over time among
older people with chronic LBP (17). Similar barriers
include fear of worsening pain, time management,
and uncertainty about exercise benefits (18,19).
Education is also a limiting factor for adherence
(20,21) in LBP and other chronic musculoskeletal
disorders, but the same needs to be investigated
more. As individuals, we differ in the cognitive,
emotional, and physical levels of behaviour, so the
difference in adherence to therapeutic exercise is
expected concerning our characteristics.

This study aimed to examine the existence and the
nature of the relationship between adherence, pain
and level of education in patients with NSLBP.

The objectives were: (i) to examine the relationship
between education and adherence to therapeutic
exercise, (i) to explore the relationship between
the level of perceived pain and the adherence to
exercise, and (iii) to examine whether education
and perceived pain levels are significant predictors
of adherence. The following hypotheses were de-
fined and stated; (H1) adherence to therapeutic ex-
ercise is higher in persons with a college education,
H2 (0) there is no association between the level of
exercise adherence and the perceived reduction in
pain and (H3) education and perceived pain levels
are significant predictors of exercise adherence.

METHODS

This observational analytic research was carried
out in the Department of Rehabilitation and Ortho-
paedics Aids and its physiotherapeutic outpatient
unit from May until the mid of June 2022. It was
preceded by a comprehensive search of existing
evidence and research methodologically similar to
ours. It was previously approved by the Ethics Com-
mittee of the University Hospital Centre Zagreb
(Class: 8.1-22/95-2, number: 02/013 AG) and has
followed the tenets of the Declaration of Helsinki.



All the respondents signed the Informed Consent.
In accordance with the study design, an effort was
made to follow STROBE recommendations.

Participants

The target group consisted of patients with clini-
cal manifestations corresponding to the diagnosis
of NSLBP who were referred by a medical doctor
to outpatient ten-appointment physiotherapy. Ex-
clusion criteria were: subjects <18, issues with
musculoskeletal disorders associated with severe
or potentially severe causes or specific pathology,
perceived pain levels on VAS <4, pregnant wom-
en, subjects with impaired cognitive abilities and
inability to follow verbal instructions and non-con-
sent, physical and mental problems that could af-
fect the reduction of reliability in self-completion of
the questionnaire (deafness, illiteracy, behavioural
disorders, cognitive problems, etc.). The minimum
required sample size for the study was estimated
a priori. With an effect size of 0.35, 5% type er-
ror and 80% statistical power condition, at least
31 respondents in the total sample were required.
Considering the coronavirus pandemic and the
possibility of dropouts, it was decided that more
respondents would be included in the research to
ensure a minimum sample size for testing the hy-
pothesis with the desired statistical power. NSLBP
patients were initially screened for eligibility on
their first visit to physiotherapy. Fifty-one patients
who met the study’s criteria were offered to par-
ticipate in this research with a full explanation of
the research’s need, purpose, and objectives. Based
on informed consent, all 51 subjects were initially
included, with a dropout of one who did not com-
plete the planned physiotherapy cycle. So, the final
statistical analysis was based on 50 subjects.

Measurements

This research was carried out within the framework
of everyday practice, where each patient is as-
signed a physiotherapist or two cooperating phys-
iotherapists who work with them on an individu-
al level rather than through a group approach. As
usual, during the initial physiotherapy appointment,
sociodemographic data of the respondents were
collected: age, gender, and level of education, which
were later for study purposes, grouped into groups
without college and with a college education. Med-
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ical data related to perceived pain was measured
as usual with VAS, a validated instrument for pain
assessment (22), where zero indicates no pain, and
ten is the worst possible pain. After the assess-
ment, joint goals were reached with each patient,
including an individual outpatient physiotherapy
plan, with additional home exercises advised and
initially agreed upon. In general, the treatment for
all subjects included spine mobility and strengthen-
ing exercises in sitting, pronated and supinated and
standing positions; in the form of activation of the
lumbar-sacral-pelvic complex and deep muscles,
stimulation of proper breathing (approx. 30 min-
utes, five days a week, ten days in total) and pain
relief electrotherapy on the lumbosacral part (last-
ing 20 minutes). In addition, patients were given
recommendations on self-management (protective
positions during work, daily activities and sleep).
Furthermore, as in regular daily practice, patients
were advised to prefer medicines with paracetamol
as the only active ingredient during physiotherapy
for pain associated with NSLBP rather than tak-
ing over-the-counter and prescribed, if necessary,
painkillers. For the home program of exercises
during outpatient physiotherapy, recommended
were repetitions of, mainly, several mobility exer-
cises in the form of self-mobilization aimed at im-
proving mobility in areas of the spine that were re-
stricted and associated with pain and stiffness. To
patients, exercise instructions were given verbally
and through their experiential performance during
outpatient physiotherapy. Daily frequency was at
least once, the number of repetitions minimum of
ten and retention of the end movement depended
on individual tolerance. The choice of exercise po-
sition was based on the possibility of their perfor-
mance at home (such as an adequate exercise mat
or chair).

The perceived pain level assessment was repeat-
ed with VAS at the final appointment (at the end
of the tenth treatment), and adherence to the rec-
ommended exercise program at home was simul-
taneously assessed using the Exercise Adherence
Rating Scale (EARS) (23). The EARS consists of 6
statements measuring the adherence to exercises
on the Likert scale of 0-4 (23), where zero refers to
the statement “strongly disagree” and four “strong-
ly agree”. Three questions were formulated posi-
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Table 1. Descriptive Data of Exercise Adherence
concerning Education

Group n X+SD
Without cqllege edu- 27 1152 + 7.743
cation
College education 23 20.09 + 5.783

n- frequency, X- arithmetic mean, SD- standard deviation

tively and three negatively, which were reversed.
The maximum score is 24 and represents the high-
est adherence. EARS has good psychometric char-
acteristics, adequate internal consistency, and high
test-retest reliability (23) in LBP and other chron-
ic musculoskeletal diseases, proven even during
cultural adaptations (24, 25, 26). The form of the
questionnaire in English can be found in work by
Newman-Beinart et al. (2017), in which the authors
presented its development and initial psychometric
evaluation (23). It was downloaded from the Sup-
plementary data for personal, non-commercial use,
and permission was subsequently obtained for the-
sis verification of this observational research. The
questionnaire was translated into Croatian using
the forward-backwards translation method by an
experienced physiotherapist clinician fluid in En-
glish, with no prior validation since there was no
aim of testing its psychometric properties in this
observational research.

Statistical analysis

The G* Power (the University of Dusseldorf, Ger-
many version 3.1.9.5/14 January 2020) was used
to define the required sample size. Statistical data
processing was performed in the PSPP program
(GNU Project, version 1.4.1/5 September 2020).
Category variables are presented by numbers and
percentages and continuous by measures of mean
and scatter, arithmetic means, and standard devia-
tion. To test the hypotheses, based on the normal-
ity of the distribution verified by the Kolmogorov
Smirnov test, the following statistics were used:
t-test for small independent samples (H1), Pear-
son’s correlation coefficient (H2 (HO)) and linear re-
gression analysis (H3), with a defined significance
level set at p<0.05.

RESULTS
Sample structure

The study involved 50 respondents with an average
of 49.96 + 13.89 years. Respondents were primar-
ily females (58 %) and non-college-educated per-
sons (46 %).

Adherence to therapeutic exercise concerning

education

According to Leven’s test, variances of the sample
do not differ significantly, so the result of the t-test
for independent samples, t (48) = - 4.367, p <0.01,

Table 2. Correlation between Adherence and Perceived Level of Pain Reduction

Level of pain before

Level of pain after the-

Adherence
therapy rapy
Level of pain before the- 1 0.475* 0.159
rapy
Level of pain after therapy 1 -0.579**
Adherence 1
Pearson’s correlation test; **p<0.01
Table 3. Descriptive Data for EARS, Pain Level Before Therapy and Education in All Respondents
n X+SD
EARS 50 15.46 + 8.089
Pain level before therapy 50 7.02 + 1.545
Education 50 0.46 + 0.503

n- frequency, X- arithmetic mean, SD- standard deviation
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Table 4. Regression Coefficients
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Correlations

B P
Zero- order  Partial Part
1 ( Constant) -0.272 > 0.05
Level of pain before therapy 0.330 2.779 <0.01 0.159 0.376 0.318
Education 0.624 5.247 <0.01 0.533 0.608 0.600

B- strength of predictive factor, t- result of t-test, p- significance

confirms the H1. To a greater extent, college-ed-
ucated persons adhere to therapeutic exercise,
clearly seen in the almost twice as large arithmetic
mean (20.9 + 5.78) shown in Table 1.

Correlation between adherence and perceived
level of pain reduction

A significant reduction in perceived pain was found
in all subjects, regardless of adherence (Figure 1).
However, as seen in Table 2, a statistically signifi-
cant, negative correlation was found between ad-
herence to therapeutic exercise and the perceived
reduction in pain; r = -0.579, p<0.05. This indicates
that increasing adherence to therapeutic exercise
reduces the perceived pain level and vice versa, re-
jecting the H2 (HO).

Education and perceived baseline pain levels
as predictors of exercise adherence

Descriptive data can be seen in Table 3, where ed-
ucation per se was used as a “dummy” independent

7,02

variable along with the level of pain before, while
the dependent was adherence.

The linear regression analysis revealed the exis-
tence of a significant effect of education and per-
ceived baseline pain levels on exercise adherence;
F (2.47) =14.735, p <0.01, R2 =0.38. The resulting
model explains 38% of the variance in therapeu-
tic exercise adherence, and by checking individual
predictors, as seen in Table 4, both are significant
in the prediction of adherence, where education
(t = 5.247, p<0.01), B =0.624 is a stronger predic-
tor from baseline pain level (t =2.779, p<0.01), B
=0.330, which confirms H3.

DISCUSSION

As emphasised by clinical guidelines, patients with
NSLBP are advised to maintain an active lifestyle
and follow their healthcare provider’s advice, which
includes adherence to home exercise, which we be-
lieve should be obligatorily preceded by active out-

2,48

VAS before therapy

VAS after therapy

Figure 1. Pain Level According to Visual Analogue Scale (VAS) in Both Groups Before and After Therapy
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patient physiotherapy so that patients have a liv-
ing experience of exercise, and so the possibility of
improper exercise out of the clinical setting would
be minimised. This non-experimental research re-
vealed significant findings about the nature and
relationship between specific patient characteris-
tics and exercise adherence in nonspecific low back
pain.

Research shows that exercise adherence deter-
mines the effectiveness of physiotherapy pro-
grams (12) but also that levels of adherence are
very often low, thus limiting the benefits that could
be achieved (12,14-16). Recently described limit-
ing factors for exercise adherence in people with
chronic LBP are older age (17), fear of worsening
pain, time management, uncertainty about exercise
benefits (18,19), self-efficacy (21), and level of edu-
cation (20,21). Research on exercise adherence and
related factors is insufficient; even adherence can
significantly impact longevity, quality of life, and
health care costs (20). Therefore, this study aimed
to examine the existence and nature of the rela-
tionship between education, perceived pain levels,
and adherence to therapeutic exercise in patients
with NSLBP.

The sample in our study consisted of 50 respon-
dents with an average age of 49.96 + 13.89 years,
which is generally considered to be middle age and
associated with an increased incidence of health
problems and lifestyle-related diseases. The ma-
jority of the respondents were women and col-
lege-educated persons. Additionally, research in-
dicates gender differences in terms of prevalence
and degree of disability, which are more significant
in persons who identify as women (27) and is most
often associated with biological attributes of phys-
ical and physiological characteristics of women.

Recent research shows that the level of education
may affect exercise adherence among people with
chronic LBP (21,28). We confirmed that the level of
education is a limiting factor for adherence; col-
lege-educated people adhere more to therapeutic
exercise than those without a college education.
Additionally, Taulaniemi et al. showed that lower
levels of education are associated with lower ex-
ercise adherence (29). The reason for this maybe
can be found in the fact that college education, ac-
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cording to the European Qualification Framework,
represents the highest levels of knowledge, skills,
responsibilities and independence in an area and
the overlap of different areas (30), and certainly
equally advanced levels of thinking, analysing and
reasoning in the context of autonomous health be-
haviour.

It is a well-known fact that pain is closely correlated
with the level of bodily functions, that is, functional
abilities. The research of di Fabio et al. has shown
that patients who adhere to prescribed exercis-
es achieve a more significant increase in physical
function than those who adhere less (13). Although
the level of perceived pain in all our subjects was
significantly lower after therapy than before, with
increased adherence to exercise, the perceived
pain level was reduced considerably. Additionally,
Mannion et al. showed that pain reduction in LBP
is associated with adherence to exercise (31). Na-
va-Brigas et al. pointed out that adherent patients
have a faster and more significant reduction in
pain and improved function (32). Our finding cor-
roborates the statement; that good adherence is
needed to improve the effectiveness of exercise
programs (12).

Because adherence to an exercise program affects
the outcome of physiotherapy treatment in patients
with NSLBP (33), there is a need to identify patient
characteristics before treatment that could predict
adherence and outcome after (34) physiotherapy.
Our findings revealed that education and baseline
pain levels significantly predict exercise adherence;
however, education was a stronger predictor than
pain. Dhondt et al. showed that lower levels of edu-
cation and back pain not associated with poor pos-
ture increased the chances of non-adherence. At
the same time, a favourable outcome was predict-
ed if the cause of low back pain, shorter duration
of symptoms and pain-free status, and recovery of
functional abilities were known (34). Saner et al.
showed that a positive association between exer-
cise and pain reduction helps overcome adherence
barriers (33). Deliberating our findings, the level
of education and, consequently, the way in which
patients understand or do not understand the im-
portance of exercise adherence and the issue of
NSLBP in general obviously in the first line deter-
mines their adherence.



Contrary to these findings, Ris et al. have demon-
strated that individual patient characteristics, such
as sociodemographic characteristics, level of dis-
ability, comorbidities, and clinical assessment re-
sults, are not significant predictors of exercise ad-
herence in LBP (35). This confrontation of results
implies the need for further qualitative and quan-
titative research to identify the possible predictors
of exercise adherence as clearly as possible. Al-
though not observed in our study, it is vital to high-
light the patient-physiotherapist relationship and
its impact on adherence and treatment outcomes
(36), primarily the potential of the physiotherapist
to influence the level of knowledge and acceptance
of therapeutic exercises by the patient.

Deliberating the limitations and risks of bias, we
highlight several possible ones. We point out that
in all subjects, in addition to therapeutic exercises,
electrotherapy procedures were applied on an out-
patient basis, which, in addition to adherence, may
have contributed to the reduction of pain, including
both groups. Additionally, although it was generally
about spine mobility and strengthening exercises in
the outpatient setting and self-mobilization exer-
cises at home, the fact is that not all patients made
the same movement patterns, for example, due to
intolerance to a certain position. At the same time,
it was about a different number of recommend-
ed home exercises between patients. Although
no self-initiated reports of events that resulted
in taking paracetamol, prescription drugs or over-
the-counter painkillers during physiotherapy were
noted, the fact is that subjects who use analgesics
and anti-inflammatory drugs as regular therapy
to treat other bodily complaints or comorbidities
such as pericarditis (and others not excluded by the
criteria) may have passed under our radar, which
could in that case, individually or together, contrib-
ute to the risk of bias in terms of pain. Despite the
appropriate sample size in our study, we suggest
further research on a larger sample and examining
other characteristics of patients as possible pre-
dictors of adherence. Also, it would be desirable to
test the Croatian version of the questionnaire for
reliability and validity, including the entire EARS
instrument, in order to obtain information on the
reasons for non-adherence.

As a final upgrade of this research, it is necessary,
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while avoiding the previously mentioned risks of
bias, to change the design of the study to an exper-
imental one, with preferably a very similar baseline
to the experimental and control group attending
outpatient physiotherapy, which would differ only in
terms of additional exercises at home, additionally
monitoring not only short-term but also long-term
outcomes in terms of pain and disability. Still, it is
necessary to take into account the ethics of this
kind of study design, considering that it is about
persons in pain who are looking for a remedy for
their ailments.

College-educated persons are more prone to
therapeutic exercise, and adherence determines
physiotherapy outcomes. The contribution of this
research to clinical practice is reflected in the find-
ings of the relationship between exercise adher-
ence, education, and pain in patients with NSLBP
and the importance of assessing adherence, given
the significant impact on longevity and quality of
life and health care costs. Despite the efforts of
a thorough and detailed description of the partici-
pants and the research environment, it is up to the
readers to make the final assessment of the gen-
eralizability and application of the findings in their
own environment.
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EVALUATION OF Q ANGLE, LOWER EXTREMITY
FLEXIBILITY AND MUSCLE SHORTNESS IN
WRESTLERS

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of the present study was to determine the Q angle in wrestlers, to evaluate the
flexibility and muscle shortness of the lower extremities, and to examine the relationship between
the evaluated parameters.

Methods: 38 national athletes whose branch is wrestling were included in this cross-sectional
study. The Q angles of the wrestlers were measured. The sit-reach flexibility test, m. quadriceps
femoris and hip flexors flexibility assessment were performed for flexibility in wrestlers. In addition,
a shortness test was applied to the wrestlers for m. tensor fasciae latae.

Results: According to the measurement made at the standing position, the Q angle was found to
be 12.14+1.71° for the right side and 11.46+1.81° for the left side. According to the measurement
made at the supine position, the Q angle was found to be 11.89+1.80° for the right side and
11.33+1.69° for the left side. According to the correlation analysis, a statistically significant
relationship was found between the Q angle and the flexibility of the m. quadriceps femoris and
hip flexors, between the Q angle and the shortness of m. tensor fasciae latae (p<0.05).

Conclusion: The Q angle values may differ depending on the right extremity, left extremity, and
measurement positions. The Q angle is thought to be related to lower extremity flexibility and
muscle shortness. It is recommended to consider the Q angle and related parameters together in
the processes of evaluating the wrestlers and planning the training.
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GURESCILERDE Q ACISI, ALT EKSTREMITE ESNEKLIK
VE KAS KISALIGININ DEGERLENDIRILMESI

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci giirescilerde Q acisinin belirlenmesi, alt ekstremitelerin esneklik ve
kas kisaliginin degerlendirilmesi ve degerlendirilen parametreler arasindaki iliskinin incelenmesidir.

Yontem: Calismaya bransi giires olan 38 milli sporcu dahil edilmistir. Girescilerin Q agilari
olctilmistir. Girescilerde esneklik icin otur-uzan esneklik testi, m. quadriceps femoris ve kalca
fleksorleri esneklik degerlendirmesi yapilmistir. Ayrica giirescilere m. tensor fasciae latae icin
kisalik testi yapiimistir.

Sonuclar: Ayakta durus pozisyonunda yapilan 6lciime gore, sag tarafin Q agisi 12,14+1,71° ve
sol tarafin Q agisi 11,46+1,81° olarak bulunmustur. Sirtlistii pozisyonda yapilan élclime gére, sag
tarafin Q agisi 11,89+1,80° ve sol tarafin Q agisi 11,33+1,69° olarak bulunmustur. Korelasyon
analizine gére, Q agisi ile m. quadriceps femoris ve kalca fleksorlerinin esnekligi arasinda, Q agisi
ile m. tensor fasciae latae kisalig arasinda istatistiksel olarak anlamli iliski bulunmustur (p<0,05).

Tartisma: Q acisi degerleri sag ekstremiteye, sol ekstremiteye ve 6l¢iim yapilan pozisyona
gore farklilik gosterebilir. Q acisinin alt ekstremite esnekligi ve kas kisaligi ile iliskili oldugu
dustiniilmektedir. Giirescilerin degerlendirilmesi ve antrenmanlarin planlanmasi siireclerinde Q agisi
ve iliskili olabilecek parametrelerin birlikte dikkate alinmasi 6nerilmektedir.

Anahtar Kelimeler: Esneklik, Alt Ekstremite, Quadriceps Acisi, Kisalik, Giires
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Evaluation of Q Angle, Lower Extremity Flexibility and Muscle Shortness in Wrestlers

INTRODUCTION

The Q angle is used in the kinesiological evalua-
tion of the lower extremity. It provides information
about foot, pelvis and patella positions, and tibi-
al torsion. It is an indicator of the biomechanical
alignment of the lower extremity (1,2). It is a pa-
rameter associated with the bone structure and the
condition of the soft tissues of the lower extremity.
The Q angle is between the line from the Spina Ili-
aca Anterior Superior (SIAS) to the patella and the
line from the patella to the tuberositas tibiae (3,4).

Some measurement methods such as goniometric,
photographing method, radiological imaging, and
computerized imaging techniques are used in the
evaluation of the Q angle. Since goniometric mea-
surement is more economical, easier, and more
practical than other measurement methods in the
evaluation of Q angle, it is much more preferred
(5,6,7).

Flexibility is the ability to move the joint along the
range of motion. It can be defined as the range of
motion that occurs in the joint. The conditions of
muscles, tendons, ligaments, and bone structures
affect flexibility. Flexibility can be evaluated with
joint range of motion measurements and flexibili-
ty tests. The muscles must be of sufficient length
to allow normal mobility in the joints. The purpose
of muscle shortness tests is to decide on muscle
length and normal joint motion (8).

Wrestling is a sport two opponents do to gain tech-
nical advantage over each other. In wrestling, two
opponents try to bring one another’s back to the
ground within certain rules by using all their physi-
ological and psychological powers in a special area
for a certain time without using any materials or
tools. Aerobic and anaerobic energy systems are
used in wrestling. Factors such as strength, speed,
quickness, flexibility, balance, coordination, muscu-
lar, and cardiovascular endurance affect the perfor-
mance of wrestlers (9,10,11). Wrestlers may have
some changes in the bone structure or soft tissues
of the lower limb due to the characteristics of the
wrestling branch (12,13). The performance status
of the athletes is related to their anthropometric
characteristics, muscle strength, and structural
factors. In this context, it is very important to eval-
uate the Q angle associated with the m. quadriceps
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femoris in athletes (14,15).

When the literature was examined, it was seen
that there were studies determining the Q angle,
examining it in terms of some variables, and inves-
tigating its relationship with some parameters in
athletes. Melekoglu and Isin found out that the Q
angle was higher in amateur football players when
compared to elite football players and non-athletes
(16). Mohanty and Koley found in their study that
there was a significant positive correlation between
right femoral anteversion, right tibial torsion, and
right navicular drop with right Q angle (17). How-
ever, it has been understood that studies evaluat-
ing the Q angle for the right and left extremities in
wrestlers at the supine and standing positions are
not sufficient. In addition, studies examining the re-
lationship of the Q angle with flexibility and mus-
cle shortness of the lower extremities in wrestlers
have not been found. The present study is original
in these aspects. The aim of the present study was
to determine the Q angle in wrestlers, to evaluate
the flexibility and muscle shortness of the lower ex-
tremities, and to examine the relationship between
the evaluated parameters.

METHODS

The present study is a cross-sectional one. The eth-
ics committee approval of the study was obtained
from Kahramanmaras Sutcu Imam University, Fac-
ulty of Medicine, Clinical Research Ethics Commit-
tee (Date: 18.03.2020, Session no: 2020/06, De-
cision no: 08). The inclusion criteria for the study
were to be male, engaged in wrestling for at least
3 years, to be between the ages of 15-25 years,
not to have any deformities or complaints about
the lower extremities, not to have any chronic dis-
eases, not to have any discomfort for the muscu-
loskeletal system, and not to have any psycholog-
ical or neurologic problems. Exclusion criteria for
the study were to be female, be engaged in wres-
tling for less than 3 years, to be less than 15 or
more than 25 years old, to have any deformity or
complaint regarding the lower extremity, have any
diagnosed chronic disease, have any disorder for
the musculoskeletal system, and to have any psy-
chological or neurologic problem. For the present
study, 41 male wrestlers who met the inclusion



criteria were reached. Three of the wrestlers were
excluded from the study because they did not fully
agree with the measurements and evaluations. 38
wrestlers were included in the present study. Wres-
tlers or their parents signed the informed consent
form before the study. The study was carried out in
accordance with the principles of the Declaration
of Helsinki. Evaluations were made between March
2022 and May 2022. Measurements, evaluations,
and filling out the information form were made in
the Sport Sciences Faculty laboratory of Kahra-
manmaras Sutcu Imam University. The Q angles of
the wrestlers were measured with a goniometer at
the standing and supine positions. The flexibility of
the wrestlers was evaluated with the sit-reach flex-
ibility test. Flexibility was also evaluated for the m.
quadriceps femoris and hip flexors. In addition, the
shortness test of the m. tensor fasciae latae was
applied to the wrestlers.

Measurement of the Q angle: For measuring the Q
angle while standing, the feet are kept in an upright
and a neutral position. At this position, the SIAS,
midpoint of the patella, and tuberositas tibiae are
palpated and marked with a skin marker. The line
passing through the SIAS and midpoint of the pa-
tella, the line passing through the middle of the pa-
tella and the tuberositas tibiae are determined. The
acute angle between these two lines is measured
with a goniometer. In the measurement at the su-
pine position, the Q angle is measured by mark-
ing the same anatomical points (SIAS, midpoint of
the patella, and tuberositas tibiae) as in the during
standing measurement. For the evaluation at the
supine position, the acute angle between two lines
that are the same as in the standing metage is
measured (3,6).

Sit-reach flexibility test: In this test, a long sitting
position is taken on the floor. The person places
the soles of the feet on the measuring table with
the metric scale on it. The person is requested to
reach forward. The farthest reachable distance is
recorded in cm (18).

Flexibility assessment of m. quadriceps femoris and
hip flexors: The person lies in the prone position,
the leg to be tested is flexed 90° from the knee
joint, and asked to raise the leg from the ground
without disturbing this position. The distance be-
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tween the knee and the ground is measured with a
tape measure. The measurement result is recorded
in cm. The pelvis is stabilized during the assess-
ment (8).

Shortness test for m. tensor fasciae latae (TFL):
The person lies in the supine position with the hips
and knees extended. The untested leg is brought
to the abduction position by the investigator. The
other leg is brought to the side of the abducted
leg (hyperabduction). If the TFL muscle is short, the
tested leg will not go into the hyperadduction po-
sition (8).

In addition to the measurements and evaluations
mentioned above, the wrestlers have also complet-
ed a personal information form. Questions such as
age, sports age, becoming a national athlete, num-
ber of training sessions per week, and the weight
they wrestled with were included in the personal
information form. This form was filled out by wres-
tlers using the face-to-face interview technique.

Statistical analysis

After the data collection process was completed
in the research, the power analysis for the cur-
rent sample was made with the G*Power program
(version 3.1.9.4, Franz Faul, Universitat Kiel, Ger-
many). Based on the one sample t-test, the power
of the study was determined as 85% according to
the parameters of 0.05 error level, 0.5 effect size,
and sample number 38. For the power analysis, the
primary outcome was determined as the Q angle.
The SPSS program (version 25, SPSS Inc., Chica-
go, IL, USA) was used for the statistical analysis
of the data in the present study. Descriptive statis-
tical analyses were performed. The distribution of
the data was tested in order to determine whether
the tests to be used in the comparisons are para-
metric or non-parametric. Shapiro-Wilk test was
performed to determine the normality distribution.
The normality distribution was also checked with
kurtosis-skewness values. Since the data were
distributed normally, parametric tests were used.
A dependent sample t-test was used for compar-
isons. Pearson correlation analysis was performed
to determine the relationship between the vari-
ables. Correlation can be evaluated as follows: If
r <0.2 very weak correlation or no correlation, 0.2-
0.4 weak correlation, 0.4-0.6 moderate correlation,
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0.6-0.8 high correlation, 0.8> very high correlation
(19). The alpha value was accepted as 0.05 in all
statistical analyses.

RESULTS

38 national athletes whose branch is wrestling
were included in the present study. The mean and
standard deviation values of some features of the
wrestlers are given in Table 1.

The mean and standard deviation values of the
Q angles of the wrestlers measured at the stand-
ing and supine position are given in Table 2. The
comparison findings between the right and left ex-
tremities are also given in Table 2. It was found
that there was a statistically significant difference
between the right and left extremities for the mea-
surement at the standing position (p=0.017). It was
found that there was no statistically significant dif-

ference between the right and left extremities for
the measurement at the supine position (p=0.760)
(Table 2).

The flexibility evaluation findings of the wrestlers
are shown in Table 3.

The distribution of wrestlers according to their TFL
shortness is shown in Table 4.

Correlation findings regarding the relationship be-
tween Q angle with m. quadriceps femoris and hip
flexors flexibility, and between Q angle with TFL
shortness are given in Table 5. A statistically sig-
nificant positive correlation was found between
the left Q angle at the standing measurement and
the flexibility of the left m. quadriceps femoris and
hip flexors (r=0.394; p=0.014). A statistically sig-
nificant positive correlation was found between
the left Q angle at the standing measurement and

Table 1. The Mean and Standard Deviation Values of Some Features of Wrestlers

Some Features Mean+SD
Age (year) 18.00+2.28
Sports age (year) 7.61+2.40
Number of workouts per week (hour) 13.21+0.99
Wrestling weight (kg) 77.39+14.63

SD: Standard Deviation, kg: kilogram

Table 2. The Comparisons of Wrestlers’ Q Angle Values between Right and Left Extremities

Q Angle

Position and Side Mean+SD t P
Q angle at standing position (right extremit: 12.14+1.71
8 8P (rig ) 2.488 0.017*
Q angle at standing position (left extremity) 11.46+1.81
Q angle at supine position (right extremit 11.89+1.80
8 pinep (rig ) 0.308 0.760
Q angle at supine position (left extremity) 11.33+1.69
SD:: Standard Deviation, t: dependent sample t-test, p: statistical significance level, *p<0.05
Table 3. The Flexibility Values of Wrestlers
Flexibility Mean+SD
Sit-reach flexibility test (cm) 37.58+4.48
The flexibility of m. quadriceps femoris and hip flexors (right extrem- 24434314
ity) (cm)
The flexibility of m. quadriceps femoris and hip flexors (left extremity) 23.63+3.14

(cm)

SD: Standard Deviation, cm: centimeter
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Table 4. The Distribution of Wrestlers by TFL Shortness

Unver G., Eroglu H.

TFL Shortness

n (%)

The ones with shortness (right extremity)

The ones with shortness (left extremity)

7 (18.42%)
10 (26.32%)

TFL: M. Tensor Fasciae Latae

Table 5. The Relationship between Q Angle with M. Quadriceps Femoris and Hip Flexors Flexibility and TFL Shortness

Flexibility of the left m.

Shortness Shortness of the

Variables quadrlceps;-.ll;ir:)srls and hip of the right TFL left TFL
Q angle r 0.394 0.332 0.363
(left extremity,

at the standing) P 0.014* 0.042* 0.025*

TFL: M. Tensor Fasciae Latae, pearson correlation analysis, r: correlation coefficient, p: statistical significance level, *p<0.05

the shortness of the right TFL (r=0.332; p=0.042).
A statistically significant positive correlation was
found between the left Q angle at the standing
measurement and the shortness of the left TFL
(r=0.363; p=0.025) (Table 5).

DISCUSSION

The present study aimed to determine the Q angle,
evaluate the flexibility, and muscle shortness of the
lower extremities in wrestlers, and examine the re-
lationship between the evaluated parameters. The
present study findings indicated that Q angle val-
ues in wrestlers may differ according to right ex-
tremity, left extremity, and measurement positions.
In addition, it has been observed that the Q angle
may be related to lower extremity flexibility and
muscle shortness.

For the standing measurement, the mean value of
the Q angle on the right extremity was 12.14+1.71°
and the mean value of the Q angle on the left ex-
tremity was 11.46+1.81°. For the supine position,
the mean value of the Q angle on the right extrem-
ity was 11.89+1.80° and the mean value of the Q
angle on the left extremity was 11.33+1.69°. It was
determined that there was a statistically significant
difference between the right and left extremities
in the measurement made while standing. It was
found that there was no statistically significant dif-
ference between the right and left extremities for
the measurement at the supine position.

In the study of Tural and Imamoglu, the average
values of the Q angle in male athletes were found

to be 14.15° at the standing position and 13.10° at
the supine position (20). The results of Tural and
imamoglu’s study and the present study suggest
that Q angle values may be different for measure-
ments made at standing and supine positions in
athletes. Sen et al. conducted a study on athletes
including wrestlers. The right Q angle values of the
athletes in the standing and supine positions were
higher than the left Q angle values. The Q angle in
the standing position was higher than the Q angle
in the supine position (21). The results of Sen et al.’s
study are similar to the results of the present study.
It is thought that it is important to evaluate the
Q angle in athletes at different positions such as
standing and supine positions. Norasteh and Baya-
ti reported that experienced freestyle wrestlers
had a higher degree of Q angle in the dominant
leg (22). Akinoglu et al. found that the right-side
passive Q angles of the athletes were lower than
the left side, and the active Q angles of both sides
were similar to each other (1). This result obtained
from the study of Akinoglu et al. differs from the
results of the present study. In the study of Erdagi,
the Q angle was evaluated while individuals were
at the supine position and m. quadriceps femoris
was in a passive position. It was determined that
the left quadriceps femoris angle values of weight-
lifters were greater than the right quadriceps fem-
oris angle values (23). This result of Erdagi’s study
does not show similarity in terms of the result that
there is no significant difference between the right
Q angle and the left Q angle in wrestlers accord-
ing to the values of the measurement made at the
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supine position in the present study. Bayraktar et
al. carried out a study on a total of 1239 people,
including 474 football players and 765 sedentary
boys between the ages of 9-19. Right and left Q
angle values were not statistically significant in
both groups (24). Bayraktar et al’s study can be
evaluated as parallel to the results of the present
study for the supine position. Evaluation of the Q
angle for both lower extremities in athletes may
be important for lower extremity biomechanics. It
should not be ignored that the Q angle values for
the right and left lower extremities can be trans-
ferred according to the measurement positions.
It is thought that specifying the Q angle values in
wrestlers according to the measurement positions
and separately according to both lower extremities
will gain the perspective in terms of biomechanics.

In the present study, the flexibility of the wrestlers
was found to be 37.58+4.48 cm according to the
results of the sit-reach flexibility test. Flexibil-
ity values of m. quadriceps femoris and hip flex-
ors were found 24.43+3.14 cm for the right side
and 23.63+3.14 cm for the left side. In addition,
it was determined in the present study that there
were 7(18.42%) wrestlers with TFL shortness on
the right side and 10 (26.32%) wrestlers with TFL
shortness on the left side.

In the study of Kaya et al,, a total of 40 wrestlers,
20 freestyle and 20 Greco-roman participated. In
the study, flexibility (sit-reach) values were mea-
sured as 37.45+4.51 c¢m for the national freestyle
wrestling team and as 32.70+6.94 cm for the Gre-
co-roman wrestling national team (25). Aydos and
Ko¢ evaluated flexibility with the sit-reach flexibil-
ity test in their study and found the flexibility of
17-18-year-old Greco-roman youth national team
wrestlers as 31.30+£6.04 cm (26). Campos et al.
evaluated the flexibility of Marajoara wrestlers
with the sit-reach flexibility test and the flexibil-
ity values were found 33.25+8.40 cm (27). When
the studies in the literature and the present study
are examined, it is thought that the structural and
biomechanical characteristics of the lower extrem-
ities, the scope of their training, age range, wres-
tling style are effective in the flexibility results of
wrestlers.

According to the correlation findings in the pres-
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ent study, a positive, weak correlation was found
between the left Q angle at the standing measure-
ment and the flexibility of the left m. quadriceps
femoris and hip flexors. In other words, as the Q
angle values increased, the flexibility of the m.
quadriceps femoris and hip flexors also increased.
A positive, weak correlation was found between the
left Q angle at the standing measurement and the
shortness of the right TFL. A positive, weak cor-
relation was found between the left Q angle at the
standing position and the shortness of the left TFL.
It has been found that muscle flexibility and short-
ness which is an important parameter for athletes
are related to the Q angle. This result suggests that
the conditions of the joints and soft tissues may be
affected by the Q angle.

In the study of Eliéz et al., it was found that there
was a negative and weak relationship between the
Q angle and the length of the femur (14). Hazar et
al. conducted a study on 125 athletes who regular-
ly train and participate in sports competitions. In
their study, it was determined that those with high
Q angle values had a decrease in leg strength and
balance values (28). In the study of Akinoglu et al.,
the relationship between the Q angle and quadri-
ceps muscle strength of all athletes was examined.
In their study, it was determined that there was a
statistically significant negative and very weak re-
lationship between the passive Q angle on the right
side and the eccentric strength of the knee exten-
sors at angular velocities of 60°/sec and 180°/sec
(1). Minoonejad et al. found in their study that there
was a significant difference in Q angle between
premier league futsal players with and without
hamstring tightness. In Minoonejad et al.’s study,
the Q angle was found to be significantly higher in
futsal players with hamstring tightness when com-
pared to futsal players without hamstring tightness
(29). Q angle may be related to parameters such as
flexibility, muscle shortness, muscle strength, bal-
ance, and anthropometric characteristics. In this
direction, it is important to examine the Q angle in
athletes together with some parameters and an-
thropometric features.

The values of the Q angle may differ in athletes.
Some factors are effective in the difference of the
Q angle. Among the factors that can cause change
are bone structures, soft tissues, right or left ex-



tremity, age, the strength of the m. quadriceps
femoris, flexibility, gender, lower extremity length,
the length of the femur, the width of the pelvis,
an increased femoral anteversion angle, tibial rota-
tion, varus-valgus deformities, engaging in sports,
sports branch, and daily living habits. In addition,
the value of the Q angle may differ depending on
the measuring positions (standing position or su-
pine position). Since it is important in the evalu-
ation of knee functions in terms of participation
in sports, it may be useful to evaluate the Q angle
not only at the supine but also standing position.
There may be a relationship between the Q angle
and some factors such as flexibility, muscle short-
ness, muscle strength, balance, and anthropomet-
ric characteristics among athletes. It is important
to evaluate the Q angle together with the param-
eters that are thought to be related. It is thought
that the Q angle value and the parameters that are
thought to be related should not be generalized
and should be interpreted specifically for the age,
branch, gender, and sports age of the athletes. The
contributions of the results of the present study to
future scientific studies and clinical applications
may be in the scope of using the values obtained
from the Q angle as reference values, knowing
the factors that will affect the Q angle, assessing
malalignment in the lower extremity, and providing
predictions of risk factors for sports injuries. Con-
ducting studies that examine the Q angle and the
factors affecting the Q angle in athletes according
to their characteristics will contribute to the field
of sports sciences.

The present study has some limitations. Only male
wrestlers were included, but females were excluded
as it was thought that there would not be enough
female participants to make comparisons between
the genders. In addition, wrestlers were not cate-
gorized according to their wrestling style.
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OBSTETRIK BRAKIYAL PLEKSUS YARALANMASI OLAN
COCUKLARDA OLCULEN POSTURAL SALINIM TIPIK
GELISIM GOSTEREN COCUKLARDAN FARKLI MIDIR?

ARASTIRMA MAKALESi

0z

Amag: Obstetrik Brakiyal Pleksus Yaralanmasi (OBPY) olan cocuklarda yaralanma sonucu (st ekstremitede
gelisen asimetrik kullanim postural kontrol gelisimini ve postural salinim degerlerini etkilemektedir. Bu calismada
OBPY’li cocuklarda postural salinim degerlerindeki degisimi incelemek saglikli kontrol olgulariyla karsilastirmak
amagland.

Yontem: Calismaya, yaslari ortalama 6,35+1,40 yil olan OBPY tanili 55 ¢ocuk ve yaslari ortalama 6,09+0,76 yIl
olan 45 tipik gelisim gosteren saglikli olgu dahil edildi. Her iki grubun demografik bilgileri ve OBPY'li cocuklarin
ayrica Narakas Siniflandirma Sistemine gére yaralanma dereceleri kaydedildi. Calismada gruplarin postural
kontrol parametrelerine ait postural salinim degerleri Balance Check Screener kuvvet platformu (Model BP5050;
Bertec, Columbus, OH, ABD) ile elde edildi.

Sonuglar: Yapilan istatistiksel analizde gruplar arasi demografik ¢zellikler benzer bulundu (p>0,05). OBPY
olgularinda, tipik gelisim gosteren saglikl olgulara gore, anterio-posterior salinim degerlerinin istatistiksel olarak
anlamli diizeyde artmis oldugu saptandi (p<0,05). OBPY olgularinda gozler kapali medio-lateral yénde salinim
miktarinin daha yiksek oldugu ve farkin istatistiksel olarak anlamli oldugu belirlendi (p<0,05). Sert ve yumusak
zeminde gozler acik olarak elde edilen medio-lateral salimim degerleri acisindan gruplar arasi kargilastirma
sonuglari arasinda fark olmadig gértildi (p>0,05).

Tartigma: Calismamizin sonuglari, OBPY'li cocuklarin saglikli yasitlari ile karsilastirildiginda, postural salinimlarinin
arttigini gostermistir. OBPY'li cocuklarda yaralanma sonucu tist ekstremitelerin asimetrik gelisimi ve buna bagh
olarak kompansasyonlarin agiga ¢ikmasinin, postural kontrol gelisimini de olumsuz etkiledigi distintilmektedir.
Bu kapsamda, OBPY'li bireylerde sadece etkilenen ekstremiteyi iceren tedavi yaklasimlar yerine, biittincil bir
bakis agisiyla gévde asimetrisi, postural kontrol ve denge kayiplarinin degerlendirilmesi ve bunlara yonelik tedavi
stratejilerinin en erken dénemde olusturularak tedavi programlarina dahil edilmesi 6nerilmektedir.

Anahtar Kelimeler: Obstetrik Brakiyal Pleksus Yaralanmasi, Postural Kontrol, Postural Salinim

IS POSTURAL SWAY MEASURED IN CHILDREN WITH
OBSTETRIC BRACHIAL PLEXUS INJURY DIFFERENT
FROM TYPICALLY DEVELOPING CHILDREN?

ORIGINAL ARTICLE

ABSTRACT

Purpose: Asymmetric use of the upper extremity as a result of injury in children with Obstetric Brachial Plexus
Injury (OBPI) affects the development of postural control and postural sway values. The objective of the present
study was to investigate the changes in postural sway values in children with OBPI and to compare them with
healthy controls.

Methods: Fifty-five children with OBPI with a mean age of 6.35+1.40 years and 45 healthy subjects with typical
development, with a mean age of 6.09+0.76 years were included in the study. Demographic information of both
groups and the degree of injury of children with OBPI according to the Narakas Classification System were
recorded. The postural sway values of the postural control parameters of the groups were obtained with the
Balance Check Screener force platform (Model BP5050; Bertec, Columbus, OH, USA).

Results: In the statistical analysis, demographic characteristics between the groups were found to be similar
(p>0.05). The statistics related to anteroposterior oscillation values were found to be significantly increased in
patients with OBPI compared to healthy patients with typical development (p<0.05). It was observed that the
amount of oscillation in the medio-lateral direction was higher in OBPY cases with eyes closed and the difference
was statistically significant (p<0.05). No difference was observed between the results of the groups in terms of
medio-lateral oscillation values obtained with eyes open on hard and soft ground (p>0.05).

Conclusion: The results of our study showed that the postural sway of children with OBPI increased when
compared to their healthy peers. It is assumed that the asymmetric development of the upper extremities and
the emergence of compensations as a result of injury in children with OBPI negatively affect the development of
postural control. In this context, it is recommended to evaluate the effects of trunk asymmetry, postural control
and balance losses from a holistic perspective, instead of treatment approaches involving only the affected
extremity in individuals with OBPI, and to create treatment strategies for them in the earliest period and include
them in treatment programs.

Keywords: Obstetric Brachial Plexus Injury, Postural Control, Postural Sway
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Obstetrik Brakiyal Pleksus Yaralanmasi Olan Cocuklarda Olciilen Postural Salinim Tipik Gelisim Gésteren Cocuklardan Farkli Midir?

GiRiS

Obstetrik brakiyal pleksus yaralanmasi (OBPY), do-
gum sirasinda brakiyal pleksusun travmasi sonucu
kas, eklem ve kemik yapilarda gecici veya kalici se-
konder deformitelere neden olan klinik bir tablodur
(1) . Diinyada rapor edilen OBPY insidansi, 1000
canli dogumda 0,4 ile 5,1 arasinda degisirken ulke-
mizde 0,9/1000 canli dogum olarak bildirilmektedir
(2-4). OBPY’de bozulan konnektif dokular ve etkile-
nen ekstremitenin kullaniminin azalmasi sebebiyle
kas, eklem ve kemiklerde buytime ile ilgili yetersiz-
likler ve buna bagli olarak ekstremite esitsizlikleri
gelismektedir (5).

Omuz ve dirsek deformiteleri, eklem limitasyonla-
ri, postural bozukluklar, skapular diskinezi ve viicu-
dun agirlik merkezindeki degisim sonucunda govde
kontrollii ve dengede olusan sorunlar, OBPY’li co-
cuklarda fonksiyonel problemlere yol acabilmekte-
dir (6). Souza L. ve dig; OBPY sonucunda gelisen
list ekstremite sensorimotor eksikliginin dengeye
olan etkisini arastirdiklari calismalarinda, statik ve
dinamik denge dlciimlerinde kontrol ve hasta grubu
arasinda OBPY’li bireylerin daha dusiik puan aldi-
gini bildirmektedirler (7). Ayrica literatiirde OBPY’li
cocuklarda, etkilenen ve etkilenmeyen kollar arasin-
daki olasi Ust ekstremite kuvveti ve hareket acikhgi
asimetrisi veya kaba motor becerilerde daha az uy-
gulama sonucunda viicut koordinasyonu ve denge-
sinin etkilenebilecegi bildirilmektedir (6).

Konservatif ve cerrahi tedavi yaklasimlari ile fonk-
siyonel gelisime katki saglanmakla birlikte, bu co-
cuklarin yaklasik %20’sinde kalici deformiteler go-
rilmektedir (8). OBPY'nin, etkilenmis ekstremitede
yarattigi sorunlara ek olarak viicudun diger eks-
tremitelerini, gévdeyi ve omurgay! etkileyen sorun-
lar konusundaki calismalar kisitl olmakla birlikte
uzun dénemde govde asimetrisi, postural kontrol
ve denge kayiplarinin gelisebilecegi bildirilmektedir
(9). Postural kontrolin gelisimi yasamin ilk yilin-
da bas kontrolu ile baslar ve kaudal yonde ilerler.
Yizistiinde onkollarin pozisyonu omuz kusaginin,
govdenin, pelvisin ve bacaklarin postural gelisimi-
ni kolaylastirir (9). Her iki kolda bu erken simetrik
agirhk aktarimi olmadan, oturma/ayakta durusta
postural kontroliin gelisimi etkilenecektir. Postural
kontrol eksiklikleri 4 aylikken belirgin hale gelebi-
lir (9). OBPY’li bireylerde etkilenen kolun asimetrik
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kullanimi, simetrik postural kontroliin gelisimini si-
nirlayan kompansasyonlara yol acabilmektedir (9).

Literatirde tek tarafli tist ekstremite etkileniminin
viicut kiitle merkezinde (Center of Mass- CoM) yer
degisikligi yaratarak, postural stabilite parametre-
lerinden biri olan postural salimm degisikliklerine
yol actigi gosterilmistir (9). Bununla birlikte 6zellik-
le OBPY’li bireylerde postural salinimi, degisiklikle-
rini ve dengeye etkilerini arastiran sinirli sayidaki
calismada da, dengeyi etkileyen parametrelerin
statik ve dinamik kosullarda objektif olarak ortaya
konmasinda kisithliklar gériilmektedir (6, 9). Cals-
mamizda, bu kisitliliklari goz éniinde bulundurarak,
vertikal kuvvet ve CoM'daki anlik degisimleri ob-
jektif olarak 6lcmeyi esas alan ve ayakta dururken
dengenin korunabilme becerisini degerlendirmek
amaciyla tasarlanmis objektif ve nicel veri sunan
bir degerlendirme yéntemi kullanildi. Bu dogrultu-
da calismamizda OBPY’li cocuklarda postural sali-
nim benzer yastaki saglkli olgularla karsilastirarak
farkhlklarin ortaya konulmasi amaclandi.

YONTEM
Bireyler

Calismamiza 4-10 yas araliginda, cerrahi gecirme-
mis ve ek bir hastalik ya da patolojisi bulunmayan,
ayakta durma ve yiriime motor seviyelerine sahip,
OBPY tanisi almis, Narakas Siniflandirmasina gore
Tip1-Tip 4 arasindaki olgular dahil edildi. Klinigimi-
ze basvuran dahil edilme kriterlerini karsilayan 55
olgu, calisma grubu olarak (G-OBPY) belirlendi. Son
alti ay icinde cerrahi operasyon geciren olgular ca-
ismaya dahil edilmedi. Klinigimize farkli amaclar
dogrultusunda basvuru yapmis 4-10 yas grubunda
cocugu olan, ailelerin, calismaya dahil olmayi kabul
edenler arasindan tipik gelisim gosteren 45 cocuk
ise kontrol grubu (G-TGG) olarak belirlendi.

Calisma o6ncesi calisma grubu ve kontrol grubu ol-
gularinin ebeveynlerinden aydinlatiimis onamlari ve
calisma icin gondillilik rnizalar alindi. Calisma icin,
ilgili kurumun Girisimsel Olmayan Klinik Arastirma-
lar Etik Kurulundan 24.10.2018 tarih ve 18/1001-
39 karar numarasi ile onay alindi. Calismaya dahil
edilecek vaka sayisinin belirlenmesi icin giic analizi
calismasi

20.02.2019 tarihinde yapildi. Orneklem biiyiikligi-



niin hesaplanmasinda Gpower 3.1 programi kulla-
nilarak %80 giicle 0.05 alfa hata katsayisi ile her
grup icin en az 37 birey gerektigi bulundu. Cals-
ma icin vakalar Mart 2019- Agustos 2019 tarihleri
arasinda Hacettepe Universitesi Fizik Tedavi ve Re-
habilitasyon Fakiltesi El Cerrahisi Rehabilitasyon
Unitesine basvuran OBPY’li olgulardan ve hasta
yakinlarindan sagland.

Degerlendirme

Her iki gruptaki olgularin yas, cinsiyet, viicut agirlig
ve boy uzunlugu verileri kaydedildi. G-OBPY olgula-
rinda demografik bilgilere ek olarak etkilenen eks-
tremite ve Narakas Siniflandirma Sistemine gore
brakiyal pleksus tutulum derecesi kaydedildi. Bu
siniflandirmasistemine gore, C5-C6 diizeyindeki
yaralanmalar Tip 1; C5-C6-C7 yaralanmalar Tip 2a
ve 2b; C5-C6-C7-C7-C8-T1diizeyindeki yaralan-
malar Tip 3 ve C5-C6-C7-C8-C8-T1 diizeyindeki
yaralanmalara Horner Sendromunun eslik ettigi bi-
reyler Tip 4 olarak gruplandiriimaktadir (10).

Bertec denge testi olarak adlandirilan degerlendir-
me yontemlerinden biri, klinik uygulamada postural
stabiliteyi arastirmak icin yaygin olarak kullanil-
maktadir. Ayakta dik durus sirasinda dengenin siir-
durtlebilmesi ve korunmasi icin referans niteligin-
deki Postural Salinim (Postural Sway-PS) verileri,
Balance Check Screener kuvvet platformu (Model
BP5050; Bertec, Columbus, OH, ABD) ile elde edildi.
Degerlendirme 6ncesi her iki gruptaki olgular ve ai-
leleri, degerlendirme prosediirii konusunda bilgilen-
dirildi. PS degerleri, sert zeminde gozler acik (SZ-
GA), sert zeminde gozler kapali (SZ-GK), yumusak
zeminde gozler acik (YZ-GA) ve yumusak zeminde
gozler kapal (YZ-GK) olacak sekilde 4 farkli kosulda
degerlendirildi. Tim bireylerden bu 4 6lciim icin 10
sn. cihaz Ustlinde belirlenen alanlara ayakta rahat
pozisyonda basarak dik durmalari istendi. Bu si-
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rada olgularin, kuvvet platformu tizerindeki basing
merkezinin (Center of Pressure- CoP) anterior-pos-
terior (AP) ve medio-lateral (ML) yonlerindeki yer
degistirme miktarlari cm cinsinden elde edilerek
kaydedildi (11).

istatistiksel Analiz

istatistiksel degerlendirme, IBM SPSS 27,0 paket
programi kullanilarak yapildi (SPSS Inc., Chicago,
IL, USA). Normal dagilima uygunluk, Kolmogorow
Smirnow Testi ile degerlendirildi. Calisma grubu ve
kontrol grubunun karsilastirmalari normal dagilima
sahip olmayan sayisal degiskenler icin Mann Whit-
ney U Testi ile degerlendirildi. istatistiksel anlamli-
Ik degeri p<0,05 olarak kabul edildi.

SONUCLAR

Bu calismada, G-OBPY grubu icin yaslari ortalama
6,35+1,40 yil olan 55 obstetrik brakiyal pleksus ta-
nili ve G-TGG grubu icin yaslar ortalama 6,09+0,76
yil olan 45 tipik gelisim gdsteren olgu degerlendiril-
di. Gruplarin demografik 6zellikler agisindan benzer
oldugu gérildii (p>0,05). Calismada degerlendirilen
gruplara ait demografik 6zellikler Tablo 1’de gos-
terildi.

G-OBPY olgularinin 37’sinin sag ve 18 inin sol eks-
tremitelerinin etkilendigi belirlendi. Olgularin OBPY
dereceleri Narakas Siniflandirma sistemine gére 5
kisi (%9) Tip 1 12 kisi (%22) Tip 2a, 17 kisi (%31)
Tip 2b, 13 kisi (%24) Tip 3, ve 8 kisi (%14) Tip 4
grubunda yer aldigi gorildu (Grafik 1).

Olgularin sert ve yumusak zeminlerde elde edilen
AP ve ML yonlerindeki PS degerlerinin gruplar ara-
si karsilastirma sonuclarina gore; G-OBPY olgu-
larinda, G-TGG olgularina gore, sert ve yumusak
zeminde, hem gozler acik hem de kapali durumlar
icin AP salimm miktarlarinin — artmig oldugu sap-
tandi (p<0,05). Sert ve yumusak zeminin ikisinde

Tablo 1. Gruplarin Demografik Ozelliklerine iliskin Aritmetik Ortalama ve Standart Sapma Degerleri ile Gruplar Arasi

Karsilastirma Sonuclari.

G-OBPY (n=55) G-TGG (n=45)
X+SS X+SS P
Yas (yil) 6,35+1,40 6,09+0,76 0,65
Boy Uzunlugu (cm) 109,4+15,73 112,84+7,9 0,185
Vicut Agirligi (kg) 22,38+11,38 23,42+5,18 0,569

G-OBPY: Obstetrik brakiyal pleksus yaralanmasi grubu; G-TGG: Tipik gelisim gosteren olgular grubu.
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Grafik 1. G-OBPY’nin Narakas Siniflandiriimasina Gére Dagilimlari

de gozler kapal olarak yapilan degerlendirmede
G-OBPY olgularinda ML y6nde salinim miktarinin
daha yiiksek oldugu ve farkin istatistiksel olarak
anlamli oldugu belirlendi (p<0,05). Sert ve yumusak
zeminde gozler acik olarak elde edilen LL PS deger-
leri acisindan gruplari arasi karsilastirma sonuclari
arasinda fark olmadigi gériildi (p>0,05) (Tablo 2).

TARTISMA

OBPY’li cocuklarda ayakta durusta postural salinim
degisikliklerini incelemek ve benzer yastaki tipik
gelisim gosteren olgularda karsilastirmak amaciyla
yapilan calismamizin sonuclari, OBPY’li cocuklarin
postural salimmlarinin saglkli yasitlarina gére art-
tigini ortaya koymaktadir.

OBPY'de cocugun etkilenmis ekstremitesini kul-

lanmamasi veya kullaniminin azalmasi, postural
kontroliin azalmasina neden olmaktadir (9). Pos-
tural kontrol sistemi, beyin ve kas-iskelet sistemi
arasinda etkilesimli geribildirim mekanizmasi ile
kontrol edilmektedir (12) . Ekstremite ve goévde
tizerinde bulunan ilgili kas gruplar bu geri bildirim
devrelerini kullanarak, goérsel, vestibular ve soma-
tosensoriyel sistemlerin afferent ve/veya efferent
integresyonuyla birlikte bireyin yer cekim merke-
zine karsi ayakta durmasini saglamaktadir (13).
OBPY'de, omuz cevresi kas, tendon ve konnektif
doku etkileniminin, eklem ici etkilenim ile birlikte ol-
dugu dustinuldiginde, duyusal girdilerin kalitesinin
etkilenmesi sebebiyle denge ve postural kontroliin
etkilenmesi de kac¢inilmazdir. Ridgway ve dig. yap-
tiklari calismada, postural kontroliin neonatal dé-

Tablo 2. Gruplarin Anterior-Posterior ve Medio-Lateral Salinim Miktarlarinin Ortalama ve Standart Sapma Degerleri ve

Gruplar Arasi Karsilastirma Sonuglar

Yén Kosul G-OBPY (n=55) G-TGG (n=45)
X +SS XSS P
) GA 0,55 0,690,32 0,008*
n Sert Zemin (cm)
a GK 1,050,44 0,800,34 0,003*
= GA 1,160,60 0,900,35 0,023*
Yumusak Zemin (cm)
GK 11,460,60 0,980,29 <0,001*
GA 0,840,73 0,610,44 0,102
n Sert Zemin (cm)
a GK 00,700,61 0,420,21 0,001*
S . GA 1,201,03 0,850,51 0,064
Yumusak Zemin (cm)
GK 1,231,01 0,740,37 0,002*

*: P<0,05; G-OBPY: Obstetrik brakiyal pleksus yaralanmasi grubu; G-TGG: Tipik gelisim gbsteren olgular grubu; AP: Antero-Posterior; ML: Medio-Lateral; PS: Postural

Salimm; GA: Gozler Agik; GK: Gozler Kapali.
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nemde bas kontroli ile baslayip supin pozisyonun
omuz ve gevresi, govde, pelvis ve alt ekstremiteler-
deki postural gelisimi fasilite ettigi, fakat brakiyal
pleksus yaralanmasi sonucu (st ekstremitede geli-
sen deformitelerin simetrik viicut gelisimini engel-
leyerek postural kontrol ve motor gelisiminin atipik
ilerlemesine sebep oldugunu bildirmektedirler (9).
Degerlendirmelerimiz sirasinda gozler acik ve ka-
pali uygulamalar ile somatosensoriyal girdilerde
olusturulan farklilastirma dogrultusunda postural
kontroliin devam ettirilmesinde OBPY’li cocuklarda
saglikh cocuklara gore artmis olan postural salinim
degerleri, literatiirde bildirilen etkilenen postural
kontrol mekanizmalarini desteklemektedir. Gorsel
bilginin 6zellikle baska bir duyu sistemi bozuklu-
gu durumunda, postural stabilitenin korunmasina
yardimcr oldugunu vurgulayan calismalar da bu-
lunmaktadir (14). Calismalar ayrica, gérmenin ayak
bilegi kaslarinin olusturdugu tork varyansini azaltti-
gini ve ozellikle yumusak zemin ve yiizeylerin neden
oldugu dengesizlikleri tespit etme ve 6nleme firsati
sagladigini gostermistir (15). Calismamiz kapsa-
minda mediolateral salinimda gozler acik ve kapali
durumlar arasindaki iki grup karsilastirmasinda so-
nucunda elde ettigimiz veriler bu agidan literatir-
deki bulgularla uyumluydu.

Postural kontroliin degerlendirildigi bazi ¢alisma-
larda, ayakta durma ve yiriime performansi si-
rasinda (st ekstremitelerin postural stabilitedeki
roline odaklanilmistir (16). Koruyucu ekstansiyon
veya otamatik kol hareketleri, postural kontrolii
strdiirmek, yeniden kazanmak veya diisme sirasin-
da olasi yaralanmalari 6nlemek icin aciga cikarilan
otomatik reaksiyonlardir (17). Galia ve dig., OBPY’li
cocuklarda etkilenen ekstremitedeki azalan otoma-
tik kol hareketlerinin sebebinin santral komponente
iliskin olabilecegini; bu durumun, dogum sirasinda
beyin ve etkilenen kol arasindaki motor ve duyusal
baglantinin bozulmasina, kas zayifligina ve duyu-
sal girdilerin azalmasina neden olmasi ve takiben
otomatik motor kontrol mekanizmalarinin olusu-
munun engellenmesi ile agiklanacagini bildirmis-
lerdir (18). Hill ve dig., Ust ekstemite hareketleri
kisitlanmis cocuklarda yaptiklari calismada, cesitli
denge testlerinde ¢cocuklarin denge performanslari-
nin distiigund bildirmistir (19). Wdowski ve dig.nin
cesitli yaslarda cocuklari dahil ettikleri ¢alismala-
rinda statik, dinamik ve proaktif denge performan-

Tung AR. Firat T, Mutlu A., Topuz S.

sinin kol hareketlerinden etkilendigini bildirmisler-
dir (20). Bostrdm ve dig., daraltiimis bir yiizeyde
ylrimek gibi denge gorevinin daha zor hale geti-
rilmesiyle Gst ekstremite hareketlerinin dengenin
strdirilmesine katkisinin arttigini, ancak alt viicut
hareketlerinin sabit kaldigini géstermistir (21). Bu
bulgular, tipik gelisim gosteren cocuklar veya genc
yetiskinlerin postural gérevleri yerine getirirken, st
ekstremite stratejilerinin denge ve postiir kontrolii-
ne acik bir sekilde katkida bulundugunu gostermek-
tedir. Calismamiz sonucunda, OBPY’li cocuklardaki
postural kontroliin etkilenimini gdsteren postural
salinm degerlerinin artmasi &nceki calismalarin
bulgularyla uyumluluk gdstererek (st ekstremite-
nin postural stabilitedeki rolii acisindan literatiri
destekleyici bilgi sunmaktadir.

Calismamizda, OBPY’li bireylerin, anterior poste-
rior yénde goézler acik ve kapali pozisyonda pos-
tural salimm degerlerinde tipik gelisim gdsteren
cocuklara gore anlamh derecede artis gosterdigi
bulunmustur. Bununla birlikte OBPY’li cocuklarda
mediolateral postural salinim degerlerinde gozler
acik durumda saglikli kontrol grubuna gore anlamli
fark olmadigi ancak gozler kapali iken salinim mik-
tarinda artis oldugu bulunmustur. Bingham ve dig.
yaptiklar calismada mediolateral stabiliteyi koru-
manin anteroposterior stabiliteden daha kolay ol-
dugu vurgulamislardir (22). Arastirmacilar ayakta
durus pozisyonundaki artmis stabilite algisinin iki
mekanizma ile gerceklestigini vurgulamaktadirlar.
Bunlardan ilki bidepal pozisyonun getirdigi biyo-
mekanik avantajlarin artmasi ve ikincisi ise ayak-
ta iken dengeyi kontrol eden néral mekanizmalarin
daha etkin calismasidir (22). Bu dogrultuda ante-
rior-posterior salinima karsi mediolateral salinim
degerlerinin mevcut sonuclari Bingham ve dig.nin
bulgulari ile uyumludur. Ote yandan, mediolateral
stabilite diisme riskini dngéren ve bunu engelleyen
bir faktordir (23). Bu nedenle, mediolateral plani-
nin biyomekanik avantaji sayesinde postural sali-
nimi stabilize etmek icin anteroposterior planina
gore daha ustiin performans saglanabilir.

Calismaya dahil edilen OBPY’li bireylerin homojen
olarak ayni taraf ekstremite tutulumu gosterme-
mesi ve farkli siniflandirmaya sahip olan grup-
lardan olusmasi degerlendirmelerde daha yiiksek
standart sapmalara yol acarak olabilir. Bu da bazi
parametreler icin farkliliklari tespit etmeyi zorlas-
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tirmis olabilir. Bu calismanin diger bir limitasyonu
da OBPY’li bireylerin giinlik yasam aktivitelerinde
karsilastiklar zorluklar ve denge kayiplarinin kay-
dedilmemis olmasidir. Calismamizdan elde edilen
bilgiler, gelecekteki calismalarda grup ve 6rneklem
buyukligini belirlemek icin kullanilabilir.

Calismamiz sonucunda OBPY sonrasi sadece etki-
lenmis ekstremitede kas iskelet sistemi problem-
lerinin goériilmedigi bununla birlikte yaralanmaya
sekonder olarak gelisen diger viicut yapi ve fonksi-
yonlarindaki etkilenimler arasinda denge ve postu-
ral degisikliklerin de oldugu gosterilmistir. OBPY’li
bireylerde artan postural salinim degerleri nedeniy-
le, bu bireylerin tedavi planlarinin yénetilmesinde,
denge ve postural kontrol degisikliklerinin deger-
lendirilmesi ve gelistiriimesine yonelik yaklagimla-
rin eklenmesinin 6nemi vurgulanmaktadir.

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

Cikar Catismasi: Yazarlarin herhangi bir kisi, ku-
rum veya kurulus ile cikar catismasi bulunmamak-
tadir.

Yazar Katkilari: Fikir/kavram: TF, AM, ST; Tasarim:
TF, ST; Denetleme/ danismanhk: ST, Kaynaklar ve
fon saglama: TF, ST; Materyaller: ST; Veri toplama
ve/ veya isleme: ART; Analiz ve/ veya yorumlama:
ART; Literatir taramasi ART; Makale yazimi: ART,
AM, TF, ST; Elestirel inceleme: AM, TF, ST.

Aciklamalar: Bu calisma Azize Reda TUNC'un tez
calismasinin bir parcasidir.

Tesekkiir: Calismanin yiritilmesinde goriis ve
onerileri icin Yasin Tunc’a tesekkir ederim.
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THE RELATIONSHIP BETWEEN BURNOUT LEVEL
AND HOPELESSNESS, PERCEIVED SOCIAL SUPPORT
AND MENTAL WELL-BEING IN PHYSIOTHERAPY
AND REHABILITATION SENIOR UNDERGRADUATE
STUDENTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: This study aimed to investigate the relationship between burnout level and hopelessness,
perceived social support, and mental well-being among physiotherapy and rehabilitation senior
undergraduate students.

Methods: Three hundred sixty-nine physiotherapy and rehabilitation senior undergraduate students (195
female, mean age: 22.81+3.72 years) were included in the present study. Data were collected using
the online survey with a combination of the Maslach Burnout Inventory-Student Survey (MBI-SS), Beck
Hopelessness Scale (BHS), Multidimensional Scale of Perceived Social Support (MSPSS), and Warwick-
Edinburgh Mental Well-Being Scale (WEMWBS).

Results: There are no gender differences in burnout level and hopelessness level, perceived social
support, mental well-being, and sociodemographic characteristics (p>0.05). There were significant
relationships between the emotional exhaustion and cynicism subscales of MBI-SS and BHS, MSPSS,
and WEMWBS (p<0.05) while the efficacy subscale of MBI-SS correlated with WEMWBS (rho=0.526,
p=0.017). In addition, BHS, MSPSS, and WEMWBS were significant predictors in the emotional exhaustion
model describing 19% of the adjusted R?, and in the cynicism model describing 9% of the adjusted R2.
Conclusion: This study found that burnout level has a relationship between hopelessness, perceived
social support, and mental well-being in physiotherapy and rehabilitation senior undergraduate students.
Hopelessness, perceived social support, and mental well-being were significant predictors of the
emotional exhaustion and cynicism aspects of burnout. Initiatives aimed at increasing hope level and
social support for physiotherapy and rehabilitation senior undergraduate students might reduce burnout
levels and improve mental well-being.

Keywords: Burnout, Hopelessness, Physiotherapy, Student, Mental Well-Being

FiZYOTERAPI VE REHABILITASYON BOLUMU SON
SINIF OGRENCILERINDE TUKENMISLiK DUZEYi iLE
UMUTSUZLUK, MENTAL iYiLiK HALi VE ALGILANAN

SOSYAL DESTEK iLiSKisi

ARASTIRMA MAKALESI

0z
Amag: Bu calisma, fizyoterapi ve rehabilitasyon lisans son sinif 6grencilerinde tiikenmislik diizeyi ile
umutsuzluk, algilanan sosyal destek ve mental iyi olus arasindaki iliskiyi incelemeyi amaglamistir.

Yontem: Bu calismaya 369 fizyoterapi ve rehabilitasyon lisans son sinif 6grencisi (195 kadin, ortalama
yas: 22,81+3,72 yil) dahil edildi. Veriler, Maslach Tiikenmislik Envanteri-Ogrenci Anketi (MTE-OA), Beck
Umutsuzluk Olgegi (BUO), Cok Boyutlu Algilanan Sosyal Destek Olgegi (CBASDO) ve Warwick-Edinburgh
Mental lyi Olus Olcegi (WEMiOO)'nden olusan cevrimici anket kullanilarak toplanmistir.

Sonuglar: Tikenmislik diizeyi, umutsuzluk diizeyi, algilanan sosyal destek, mental iyi olus ve
sosyodemografik ozellikler agisindan cinsiyetler arasi fark bulunmadi (p>0,05). MTE-OAnin duygusal
tikenme ve duyarsizlasma alt élgekleri ile BUO, CBASDO ve WEMIOO ile iliskili bulunurken (p<0,05), MTE-
OAnin yetkinlik alt 6lcegi yalnizca WEMIOQ ile iliskiliydi (rho=0,526, p=0,017). Ek olarak, BUO, CBASDO
ve WEMIOO duygusal tiikenmenin %19’unu agiklayan ve duyarsiziasma modelinin %9'unu aciklayan
istatistiksel olarak anlamli belirleyicileri olarak bulundu.

Tartigma: Bu calisma, fizyoterapi ve rehabilitasyon lisans son sinif 6grencilerinde tiikenmislik diizeyinin
umutsuzluk, algilanan sosyal destek ve mental iyi olus arasinda bir iliski oldugunu bulmustur. Umutsuzluk,
algilanan sosyal destek ve mental iyi olus, tikenmisligin duygusal tiikenme ve duyarsizlasma yonlerinin
6nemli belirleyicileriydi. Fizyoterapi ve rehabilitasyon son sinif 6grencilerinde umut diizeyini ve sosyal
destegi artirmayr amaclayan girisimler, tikenmislik dizeylerini azaltabilir ve mental iyilik halini
iyilestirebilir.

Anahtar kelimeler: Tiikenmislik, Umutsuzluk, Fizyoterapi, Ogrenci, Mental iyi Olug
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The Relationship Between Burnout Level And Hopelessness, Perceived Social Support And Mental Well-Being In Physiotherapy And Rehabilitation Senior Undergraduate Students

INTRODUCTION

Studies on burnout in sectors that involve excessi-
ve human relations such as health, education, and
service have extended to involve students (1-3).
Learning burnout which is defined for students re-
fers to the emotional exhaustion that stems from
the necessity of studying lessons; cynicism and in-
difference towards the research, and low learning
efficiency are observed (2,3). Literature shows that
the effect of burnout on learning is widespread and
in a nature that affects the student in the aspects
of academic, personal, and social lives (4-7). This
effect causes a decrease in academic involvement
and performance by the deterioration of learning
motivation (6,7). Along with this in an up-to-date
study regarding students of physiotherapy and re-
habilitation (PTR) who are future health personnel
and are in communication with patients who have
degradation in body structure and functions and
with those who are in pain, it has been shown that
along with the progression to the upper classes,
the level of burnout increases and by the 4th grade
reaches an all-time high (5). Ozdincler et al. found
that the level of hopelessness varies depending on
the faculty where students are educated, and the
students of the Faculty of Health Sciences, inclu-
ding the students of the PTR department, experien-
ced mild hopelessness (8).

According to the theory of burnout, hopelessness is
defined as having negative expectations and emo-
tions, and high-level hopelessness, can cause a loss
of motivation, negatively affect mental well-being,
and can be related to many psychological conditi-
ons (9,10). Levels of hopelessness have risen a me-
aningful amount in university students in the last
few years (11). Social support can be estimated as
a negative predictor of hopelessness. The majority
of researches on physical and mental health have
focused on social support. While the objective com-
pound that contributes to the forming of the social
support concept refers to the social support that
is received in actuality, the subjective compound
refers to the perceived social support. Compared
to actually receiving social support, the support
that people perceived to have helped themselves
has been detected to be more effective. According
to the studies, as the perceived social support inc-
reases, people’s beliefs regarding the solution to
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their problems can be higher and they can distan-
ce themselves from negative expectations of the
future. Due to this fact, some researchers pointed
out that perceived social support is important for
the health of the mind and contributes to putting a
distance to hopelessness (12). With this, perceived
social support decreases the burnout level (13).

The positive effect of perceived social support
from family and friends on the mental well-being
of students is shown in the literature (14). Althou-
gh mental well-being is defined in various ways by
different authorities, it is a complex phenomenon
that can be expressed as optimal functionality
and mood in general (15). On the other hand, Kaya
Mutlu et al. concluded that PTR students are at a
level of mild hopelessness and have detected that
anxiety about finding a job plays a crucial factor
in the hopelessness (16). A recent study that fo-
cused on the employment time of PTR graduates
has found that following 2015 the ratio of gradu-
ate physiotherapists who found a job compared to
previous years has decreased prominently (17).

Although studies on the level of burnout and hope-
lessness have been conducted in Turkey, no studies
have been found on the association of these two
factors with the level of perceived social support
and mental well-being. It may be that the level of
burnout is high and the level of hopelessness, men-
tal well-being, and perceived social support may be
related to the level of burnout in PTR students who-
se rate of graduates increases every year and can-
not be employed at the same rate (17). This study
aimed to investigate the relationship between bur-
nout level and hopelessness level, mental well-be-
ing, and perceived social support in PTR senior un-
dergraduate students.

METHODS
Study Protocol

The present study was a cross-sectional design
study and was conducted from 27/02/2023 to
27/03/2023. Ethical approval was obtained from
the University of Health Sciences, Hamidiye Scien-
tific Research Ethics Committee (Approval number:
4/18 and Date: 24/02/2023) and conducted accor-
ding to the Declaration of Helsinki. The informed



consent form approved by the Research Ethics
Committee was obtained from all participants.
Written explanations were provided to patients
about the study, and each provided written infor-
med consent.

Participants

Three hundred sixty-nine PTR senior undergraduate
students studying at state and foundation univer-
sities in Turkey were included in the present study.
The eligibility criteria were as follows: (1) being a
senior undergraduate student in the PTR depart-
ment in Turkey; (2) using computers or smartpho-
nes and having internet access; (3) ability to read
and write in Turkish and (4) being a volunteer to
participate. The exclusion criteria were as follows:
(1) suspending education on any grounds; (2) ha-
ving any work in return for money; and (3) not being
Turkish citizens.

The sample size and power calculation were perfor-
med using the G*Power 3.1 power analysis program.
In the sample size calculated using the correlation
model “Correlation: Bivariate normal model,” the
effect size was small to moderate (|p|=0.2), a error
was 0.05, the 95% confidence interval, and the de-
sired power was 95% (18). These parameters ge-
nerated a sample size of at least 319 participants.
Due to the high drop-out rate of internet-mediated
university studies, 400 senior undergraduate PTR
students were invited to the present study (19).

Data Collection

Data collection was carried out via an e-survey
sent out with an e-mail to the targeted sample.
The questionnaire created through Google Forms
was delivered to the participants via the link. The
link had been active within a month for the data
collection process. The participants were informed
that the study was carried out for scientific purpo-
ses, and the information was not shared with third
parties. The online survey had an introductory page
explaining the purpose of the research, the identity
and affiliations of the researchers, details of what
participation will entail, and confirmation of ethi-
cal approval by the ethics committee. Before they
started the questionnaire, they were asked whet-
her they were willing to participate. All participants
answered “yes” to the question, “Do you agree to
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participate in the survey?”. Thus, all participants
have provided voluntary consent to participate. The
selection of one response option was enforced, and
completeness checks were performed before the
questionnaire was submitted. Participants could
review and change their answers through a Back
button, and the survey was never displayed again
once they had filled it. The questionnaires that ter-
minated early were not analyzed.

Data Collection Tools

The evaluation was composed of three parts: (1)
socio-demographic characteristics, (2) information
about occupational anxiety, professional compe-
tence, and satisfaction, and (3) questionnaires.

Age, sex, marriage status, and having a child or not
were questioned. Information about occupational
anxiety, professional competence, and satisfaction
was questioned via the following statements: Be-
ing worried about finding a job, thinking that your
profession is respected enough by society, thinking
that your profession will meet your demands, fee-
ling professionally competent, thinking of choosing
the PTR department again and thinking of recom-
mending the PTR department to candidates.

Maslach Burnout Inventory-Student Survey (MBI-
SS) was used to determine the degree of burnout.
The MBI-SS consists of 15 items that aimed to
assess three major aspects of burnout: emotional
exhaustion (5 items), cynicism (5 items), and effica-
cy (6 items) (3,20). Turkish version of MBI-SS has
13 items and 3 subscales (emotional exhaustion (5
items), cynicism (4 items), and efficacy (4 items))
and was obtained as a result of confirmatory fa-
ctor analysis (21). Higher scores indicate greater
burnout levels in the exhaustion and cynicism sub-
scales, and lower scores indicate greater burnout
levels in the efficacy subscale (3,21).

Beck Hopelessness Scale (BHS) was used to deter-
mine the degree of hopelessness. The BHS consists
of 20 dichotomous (true/false) items that aimed to
assess three major aspects of hopelessness: feelin-
gs about the future, loss of motivation, and expec-
tations (9,22). The total score ranges from O to 20,
and higher scores indicate greater hopelessness.
The total scores from O to 3 indicate the normal
range, scores from 4 to 8 reflect mild hopelessness,
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Table 1. Characteristics of Participants (n=369)

Parameters n (%)

Age, years 22.81+£3.72 [20-27]
Sex

Female 195 (52.84%)
Male 174 (47.16%)

Cumulative Grade Point Average, score (out of 4)

Marriage status
Single
Married

Having a child
Yes
No

Being worried about finding a job
Yes
No

3.01£1.76

16 (4.33%)
353 (95.67%)

10 (2.71%)
269 (97.29%)

210 (56.91%)
159 (43.08)

Thinking that your profession is respected enough by society

Yes
No

Thinking that your profession will meet your demands

Yes
No

Feeling professionally competent
Yes
No

Thinking of choosing the PTR department again
Yes

239 (64.77%)
130 (35.23%)

175 (47.43%)
194 (52.57%)

185 (50.13%)
184 (49.86%)

166 (44.99%)
203 (55.01%)

194 (52.58%)
175 (47.42%)

15.33+4.78 [5-25]
10.30+3.81 [4-20]
12.18+3.13 [4-20]

No

Thinking of recommending the PTR department to candidates
Yes

No

MBI-SS, score

Emotional Exhaustion

Cynicism

Efficacy

BHS, score

MSPSS, score
WEMWBS, score

10.58+1.95 [3-16]
46.28+12.53 [10-60]
48.12+10.82 [14-56]

Notes: BHS, Beck Hopelessness Scale; MBI-SS, Maslach Burnout Inventory-Student Survey; MSPSS, Multidimensional Scale of Perceived Social Support;
PTR, Physiotherapy and Rehabilitation; WEMWBS, Warwick-Edinburgh Mental Well-Being Scale. Data are expressed as number (percentage of the total

number) and mean+standard deviation [Minimum-Maximum].

scores from 9 to 14 reflect moderate hopelessness,
and scores greater than 14 reflect severe hopeles-
sness (23).

Multidimensional Scale of Perceived Social Sup-
port (MSPSS) was used to determine the degree
of perceived social support. The MSPSS consists
of 12 items that aim to measure three sources of
social support: family, friends, and a significant
other (24,25). Total score ranges from 12 to 84,
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and higher scores indicate greater perceived social
support. The total scores from 12 to 35 indicate
low perceived support, scores from 36 to 60 reflect
moderate perceived support, and scores from 61
to 84 reflect high perceived support (24).

Warwick-Edinburgh  Mental Well-Being Scale
(WEMWBS) was used to determine the degree of
mental well-being. The WEMWBS consists of 14
items that aim to assess well-being (26,27). Total
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Table 2. The Relationship between Burnout Level and Hopelessness Level, Perceived Social Support, and Mental Well-

Being (N=369)

. Emotional L . N , Perceived Social Mental Well-
Variables Exhaustion? Cynicism Efficacy Hopelessness Supporte Being®
Hopelessness -0.63 -0.57 0.37 1 0.41 0.61

P (0.001)" (0.001)" (0.06) (0.02) (0.001)”
Perceived So- -0.43 -0.42 0.41 0.41 1 0.57
cial Support (0.03) (0.01) (0.08) (0.02) (0.001)"
Mental -0.64 -0.63 0.52 0.61 0.57 1
Well-Being (0.001)" (0.001)" (0.01) (0.001)" (0.001)"

Spearman correlation test p<0.05°, p<0.01”
Data are expressed as rho (p).
2As assessed by the Maslach Burnout Inventory-Student Survey.
®As assessed by the Beck Hopelessness Scale.
¢As assessed by the Multidimensional Scale of Perceived Social Support.
4As assessed by the Warwick-Edinburgh Mental Well-Being Scale.
Table 3. Linear Regression Analysis of Predictors of Emotional Exhaustion Level
Standardized Coefficient Adiusted
Predictors Independent Variables P-value J:f €
B SE Beta
E:rF::eeli?list;‘esSi)cial sup- 027 0.10 0.16 0.001
Model I ort® 0.14 0.15 0.07 0.03 0.19
p 0.76 0.33 0.37 0.001 :

Mental Well-Being®

2As assessed by the Beck Hopelessness Scale.
®As assessed by the Multidimensional Scale of Perceived Social Support.
¢As assessed by the Warwick-Edinburgh Mental Well-Being Scale.

score ranges from 14 to 70, and higher scores indi-
cate higher mental well-being (26).

Statistical Analysis

Statistical Package for Social Science (SPSS) versi-
on 21.0 for Windows software (SPSS, Inc., Chicago,
IL, USA) was used for all statistical analyses. Befo-
re the statistical analysis, the Kolmogorov-Smirnov
test was used to assess data distribution. Descrip-
tive statistics, including frequency, the percentage
for nominal variables, and mean and standard devi-
ation for continuous variables were calculated. Spe-
arman correlation analysis was used to explore the
relationship between hopelessness level, burnout
level, mental well-being, perceived social support,
and other factors. The significance level was set
as p<0.05. The correlation coefficient was interpre-
ted as: 0.00-0.30 negligible correlation; 0.30-0.50
weak correlation; 0.50-0.70 moderate correlation;
0.70-0.90 strong correlation; and 0.90-1.00 very
strong correlation (28). Variables with significant
correlations in the correlation analysis were used in

linear regression models to predict burnout levels
in the PTR senior undergraduate students.

RESULTS

Three hundred sixty-nine PTR senior undergradu-
ate students (195 female, mean age: 22.81+3.72
years) volunteered to participate in the study. The
sociodemographic characteristics of participants,
data about occupational anxiety, professional com-
petence and satisfaction, and mean scores of qu-
estionnaires are shown in Table 1. No students did
a double major or minor in another program or en-
gaged voluntarily in the internship.

There are no gender differences in burnout level
and hopelessness level, perceived social support,
mental well-being, and sociodemographic charac-
teristics (p>0.05). The mean scores of emotional
exhaustion, cynicism, and efficacy subscales of
MBI-SS were similar in both sexes (14.82+3.28,
10.21+2.75, 12.02+1.75 for female students, and
15.90+4.21, 10.39+4.23, 12.35+£2.51 for males
students, respectively) (p<0.05). In addition, the
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Table 4. Linear Regression Analysis of Predictors of Cynicism Level

Standardized Coefficient

Predictors Independent Variables P-value Adjusted R?
B SE Beta
Hopelessness?® 0.37 0.21 0.06 0.008
Perceived Social Support® 0.34 0.25 0.70 0.06
Model | . 0.09
Mental Well-Being® 0.54 0.31 0.30 0.006

2As assessed by the Beck Hopelessness Scale.
®As assessed by the Multidimensional Scale of Perceived Social Support.
¢As assessed by the Warwick-Edinburgh Mental Well-Being Scale.

mean scores of BHS (10.98+1.54 for female stu-
dents and 10.13+2.14 for male students), MSPSS
(45.40+11.48 for female students and 47.43+10.53
for male students), and WEMWBS (47.68+11.08
for female students and 48.61+9.97 for male stu-
dents) were also similar for female and male PTR
senior undergraduate students (p=0.21, p=0.45,
and p=0.26, respectively).

The relationship between burnout level and ho-
pelessness level, perceived social support, mental
well-being, and sociodemographic characteristics
of participants are presented in Table 2. There were
significant relationships between the emotional
exhaustion subscale of MBI-SS and BHS, MSPSS,
and WEMWBS (rho= -0.632, p=0.001; rho= -0.435,
p=0.031; and rho= -0.644, p=0.001; respectively).
The cynicism subscale of MBI-SS was also rela-
ted to BHS, MSPSS, and WEMWBS (rho= -0.577,
p=0.001; rho= -0.425, p=0.012; and rho= -0.634,
p=0.001; respectively). However, the efficacy sub-
scale of MBI-SS correlated only with WEMWBS
(rho= 0.526, p=0.017).

Linear regression analysis of predictors of emo-
tional exhaustion was statistically significant for
hopelessness (p=0.001), perceived social support
(p=0.032), and mental well-being (p=0.001), desc-
ribing 19% of the adjusted R? (in Model |, Table 3).
Besides, hopelessness (p=0.008), perceived social
support (p=0.041), and mental well-being (p=0.006)
were significant predictors in the cynicism model,
describing 9% of the adjusted R? (in Model |, Table
4).

DISCUSSION

The present study aimed to investigate the rela-
tionship between burnout level and hopelessness,
perceived social support, and mental well-being
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among PTR senior undergraduate students. About
57% of students were worried about finding a job,
53% of them did not think that their profession
would meet their demands, and 55% of them did
not think of choosing the PTR department again if
they had a chance. Moreover, burnout level has a
relationship between hopelessness, perceived so-
cial support, and mental well-being in PTR senior
undergraduate students. Hopelessness, perceived
social support, and mental well-being were signi-
ficant predictors of the emotional exhaustion and
cynicism aspects of burnout. Similarly, a recent
study showed that the burnout levels of the stu-
dents increased as the years progressed and reac-
hed their peaks in the 4th grade (5). As graduation
time approaches, it has been shown that burnout
and anxiety increase (29), but no research in the
PTR field reviewing the relationship between bur-
nout levels of senior undergraduate students with
their perceived social support, mental well-being,
and hopelessness parameters was found.

Although the research on burnout was specific in
the service/service sector fields before, it started
to deal with student burnout in the mid-2000s (30-
32). Burnout assessment inventories have been
diversified by considering students and academic
burnout (3,21). A previous meta-analysis stated
that students with low perceived social support le-
vels had higher burnout levels. In addition, strong
correlations were found between all subcompo-
nents of burnout, including inefficiency, cynicism,
exhaustion, and social support (33). In our study,
there was a strong relationship between cynicism
and exhaustion and perceived social support, but
unlike the literature, no relationship was found with
efficiency.

In a study that was conducted in Turkey in the year



2017 on 330 registered undergraduate students,
it was found that the hopelessness levels of the
students were meaningfully higher than their Ame-
rican peers (34). Girgin et al. concluded that ho-
pelessness levels in male students are higher than
in female students and it has been stated the si-
tuation is directly correlated with social relations
(35). However, there are no gender differences in
burnout level and hopelessness level, perceived so-
cial support, or mental well-being in the present
study. The absence of difference between female
and male students can be related to the similarity
of perceived social support because hopelessness
level is found to be directly correlated with percei-
ved social support in the present study.

The last comprehensive study regarding the emp-
loyment of physiotherapists has been done by
Karagozoglu Coskunsu et al. They found that fol-
lowing the year 2018, the last 3 years, progressi-
vely decreasing employment levels have been de-
tected. While in 2012 the percentage of graduated
and found a job is %76.2, this ratio is %24.4 for
2016 graduates. On top of this, on the date the
study was conducted, it is seen that the number of
universities giving PTR license education was 61
(17). By the year 2023, the number of faculties that
are offering bachelor’s degrees on PTR has reac-
hed 102 (36). This sharp increase might cause the
unemployment problem to increase further, thus
affecting hopelessness levels. Findings of a recent
study supporting this hypothesis pointed out that
while anxiety about professional competence was
higher in the first graders of undergraduate PTR
students, future and employability anxiety was hi-
gher in the fourth graders of undergraduate PTR
students (37).

One parameter that has proven to have an impa-
ct on mental well-being is perceived social sup-
port (38). Cobo-Rendon et al. found that emotional
well-being increased significantly as perceived so-
cial support increased (39). In our study, it is seen
that perceived social support is associated with hi-
gher mental well-being, in line with the literature.
It has been shown that mental well-being is nega-
tively affected in students with high hopelessness,
and the incidence of suicidal thoughts increases
(40). In the present study, it was determined that
the level of hopelessness affected mental well-be-
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ing significantly negatively. Hopelessness, percei-
ved social support, and mental well-being are sig-
nificant predictors of two major aspects of burnout
(emotional exhaustion and cynicism). Therefore,
PTR senior undergraduate students should be mo-
nitored in terms of hopelessness and perceived so-
cial support, and their mental well-being should be
supported.

The present study will contribute to the field in
terms of understanding burnout and associating
it with perceived social support, hopelessness, and
mental well-being in PTR senior undergraduate
students and students in general. In a meta-analy-
sis on the subject, it was seen that teacher/coun-
selor support came first among the types of social
support that reduced the level of burnout, followed
by family and friends (33). We hope that raising
awareness on the subject will enable academic ad-
visors to develop new strategies.

This study has some limitations that should be
highlighted. First, the concept of perceived social
support was not examined in detail in itself and
only senior undergraduate students were included.
Second, it was carried out through an online plat-
form. Third, other sociodemographic data that may
lead to an increase in burnout and hopelessness
and a decrease in well-being were not focused on.

CONCLUSION

This study found that burnout level has a relations-
hip between hopelessness, perceived social sup-
port, and mental well-being in PTR senior underg-
raduate students. Hopelessness, perceived social
support, and mental well-being were significant
predictors of the emotional exhaustion and cyni-
cism aspects of burnout. Initiatives aimed at incre-
asing hope level and social support for PTR senior
undergraduate students might reduce burnout le-
vels and improve mental well-being. Future studies
can also follow the development of the effect of
work anxiety by including students from all classes
in the studies to be planned in the field.
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with Shprintzen-Goldberg syndrome (SGS).

2023 34(2)249-255 Methods: A 9-month-old case diagnosed with SGS by a medical geneticist was the focus of the
study. Congenital pes varus, craniosynostosis and craniofacial deformities, mental, social, emotional
and motor retardation, regulation and sensory hyperreactivity symptoms were observed in the case.

Seda YAKIT YE§“_YUR‘[ PT, PhD! The physiotherapy program consists of environmental enrichment and Neurodevelopmental Treatment

Seda AYAZ TA§, PT, PhD? (NDT) approaches twice a week for 12 months and was conducted by a physiotherapist at Karadeniz

Eregli Private Gokkusagi Special Education and Rehabilitation Center. Gross motor function and
disability level were assessed using Gross Motor Function Measurement-88 (GMFM-88) and Gross
Motor Function Classification System (GMFCS), respectively. The success of physiotherapy goals was
determined by Goal Attainment Scaling (GAS).

Results: At 12 months follow-up, GMFM-88 score increased from 5.52% to 45.47% and GAS total
scores increased from -6 to +6 point.

Conclusions: The literature review shows that no previous study assessed the effectiveness of 12
months physiotherapy program in a child with SGS. We consider that physiotherapy including targeted
NDT approaches can support motor development in rare cases, such as SGS characterized by severe
motor involvement.
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INTRODUCTION

Shprintzen-Goldberg syndrome (SGS) is an ex-
tremely rare connective tissue disorder involving
several body regions, first documented by Shprint-
zen in 1982 (1). It is characterized by craniosyn-
ostosis of coronal, sagittal or lambdoidal sutures,
dolichocephaly, typical craniofacial features, neu-
rological findings, mental retardation and skeletal
abnormalities such as scoliosis, joint hypermobility
or contractures, pectus chest deformity, multiple
abdominal wall hernia and infantile hypotonia (2,3).

Although there is no complete cure for SGS, a life-
long multidisciplinary approach is recommended
due to developmental delay and the presence of
cardiovascular anomalies (4). In addition to other
treatment approaches, it was recommended that
physiotherapy interventions for deformities should
begin as early as possible (2). To our knowledge,
there are no studies examining cases of SGS in-
volving developmental delays that show the results
of physiotherapy intervention as prognostic in the
long term.

The aim of this study is to demonstrate the effec-
tiveness of physiotherapy intervention and to dis-
cuss the results of 12 months follow-up in a child
with SGS. We consider that this study will contrib-
ute to the literature on the long-term (12 months)

Table 1. The Goals Steps of The Case

results of physiotherapy intervention in individuals
with SGS.

CASE PRESENTATION

The 9-month-old baby was admitted to the reha-
bilitation center by his family with the complaint
of hypotonia, i.e., the inability to sit or roll. The
baby had not previously received physiotherapy in-
tervention. The birth weight of the baby was 3750
g, the gestational age was 38 weeks, and the de-
livery method was cesarean section. For the Audi-
tory Brainstem Response scan, results were normal
limits of hearing function in the left ear, and mild
conductive hearing loss in the right. According to
the genetic test results, it was concluded that the
€.104C>G (p.Pro35Arg) variation detected in the
SKI gene was consistent with Shprintzen-Goldberg
syndrome and clinical findings. He the second child
of the family that had no history of genetic dis-
ease. The genetic structure of the family is being
investigated. The baby was taking no medication.
He has a five-year old sister. He did not need neo-
natal intensive care after birth.

According to medical reports, he had bilateral flex-
ible congenital varus deformity of the foot, cra-
niosynostosis, craniofacial deformities, mental
retardation, pectus chest deformity, high palate,

GAS -2 -1 0

+1 +2

He cannot roll He can roll from

GAS-1 from supine to supine to side-
prone. lying position.
He cannot sit He can sit with his
GAS-2 without support hands supported
pport. from the front.
In a sitting
osition, he
He cannot play p ’
GAS-3 with toys in the reaches for the

toy in front of him
with his hands but
falls.

sitting position.

He can roll from
supine to prone

He can sit without
support.

He can reach for
the toy in front

of him and play
with his hands in a
sitting position.

He rolls over a
distance of 10m
from supine to
prone, and from
prone to supine.

He rolls over a
distance of 3m from
supine to prone, and
from prone to supine.

He can move

his trunk in the
vertical plane in
the sitting position
without support.

He can move his
trunk in the sagittal
and frontal planes in
the sitting position
without support.

He can reach and
play toys of different
heights in the sagittal
and frontal planes in
the sitting position.

He can reach and
play with toys with
trunk rotation in
sitting position.

GAS: Goal Attainment Scaling

GAS-1: Rolling while lying, GAS-2: Sitting without support, GAS-3: Playing with toys while sitting.
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umbilical hernia, and undescended testis. The ba-
by’s regulation skills were quite weak and mostly
lethargic. He had poor midline orientation, body
awareness, and avoided tummy time positions. He
was unable to bear weight on his legs or sit without
support. It was observed that he did not use his
extremities for functional skills such as reaching,
playing with toys, or rolling. He also had sensory
reactivity problems, such as avoiding touching the
floor with his feet and hands in supine, prone, and
supported sitting positions. He is not comfortable
with movement and position transitions. In daily
life, he is unable to roll, reach out, sit or stand, i.e.,
his participation level is limited.

Written informed consent was provided by the
child’s parents.

Physiotherapy Assessments

(1) Disability level: We used the Gross Motor Func-
tion Classification System (GMFCS) to measure the
level of disability. The classification levels range
from I (independent ambulatory function but some
minor troubles of balance, speed or coordination)
to V (no independent ambulatory function). The
GMFCS is an accepted classification system used
to classify motor functions in cerebral palsy and
other pediatric problems (5).

(2) Gross Motor Function Measurement (GMFM):

Yesilyurt S.Y,, Tas S.A.

We used GMFM-88 for evaluating gross motor
function of the case. This tool is suitable for chil-
dren with ages ranging from 5 months to 16 years.
The child’s movements and postures are bench-
marked with specific identifiers and these are used
to determine change in performance over time. The
GMFM-88 item scores can be summarized to count
raw and percent scores for each of five GMFM cat-
egory, selected target areas and a total GMFM-88
score (6).

(3) Goal Attainment Scaling (GAS): GAS is a method
for individual goal-setting. In a study, 70% of ther-
apists and 60% of parents confirmed that GAS is
an appropriate tool to improve rehabilitation qual-
ity (7). Goal settings were edited by parents, and
the therapist according to the child’s areas of in-
terest. The goals were considered SMART, an acro-
nym for specific, measurable, achievable, relevant
and timed. The achievement of goals was rated
using a scale of five points (-2 to +2), with O equiv-
alent to goal achievement. The scores means that
‘-2’ is the initial pre-treatment (baseline), -1’ is
progression towards the goal without attainment,
‘0’ is the expected level after treatment, ‘+1’ is a
better-than-expected outcome, and ‘+2’ is a much
better-than-expected outcome. Three of the goals
created by SMART were selected: rolling while ly-
ing, sitting without support, and playing with toys

Table 2. Gross Motor Function Measurement-88 And Goal Attainment Scaling Results

GMFM-88 Pretreatment Posttreatment
A. Lying and Rolling (%) 17.64 100
B. Sitting (%) 10 60
g%;:rawling and Kneeling 0 5717
D: Standing (%) 0 10.25
E: Walking, Running and Jumping (%) 0 0
Total score (%) 552 45.47
GAS (point)

1. Rolling on lying -2 +2

2. Sitting without support -2 +2
3.Playing toys on sitting -2 +2
Total GAS score -6 +6

GMFM-88: Gross motor function measurement-88, GAS: Goal Attainment Scaling

GMFM-88 data expressed as a percentage (%).
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while sitting. These three goals were chosen to cre-
ate the transfer skill of the child, to develop pos-
tural control against gravity, to increase the upper
extremity functions in the sitting position and to
support the playing skills (Table 1).

Treatment

The physiotherapy program started when the case
was 9 months old. The case was evaluated in Kdz.
Eregli Private Gokkusagi Special Education and
Rehabilitation Center between February 2021 and
February 2022 and was included in the rehabilita-
tion program during this period. The duration of
the treatment was two days a week for 12 months,
each session being 60 minutes. The case was as-
sessed and treated by a pediatric physical therapist
with at least 10 years of experience (S.AT). The
treatment concept was NDT approach and envi-
ronmental enrichment therapy (Figure 1, Figure 2).
In the NDT concept, techniques such as facilitation
of extensor muscles, facilitation of rolling, righting
and balance reactions were practiced with the use
of appropriate handling techniques and key points.
These studies were integrated into the child’s re-
habilitation and home environment according to
the principles of environmental enrichment. For
example, one of the goals was sitting without sup-
port, and by creating a safe environment, i.e., plac-
ing him in a basket, it was possible to develop the
righting and balance reaction in sitting. The fam-
ily were present at the physiotherapy sessions. A
home program was given for its implementation in
line with the determined goals; the child received
no additional treatment.

Also, orthoses were used for correct alignment of
the lower extremities. Since the patient was stand-
ing with bilateral hip-knee flexion, ring-locked Knee
Ankle Foot Orthosis was given to ensure proper
lower extremity alignment. He used the orthosis for
5 hours daily. No adverse effects were experienced
during the therapy process.
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Figure 1. Playing Toys on Sitting Position with Enriched Envi-
ronmental Perspective

Figure 2. FFunctional Reaching on the Kneeling Position Ac-
cording to the Neurodevelopmental Treatment Approach



Outcome and Follow-Up

At the end of the 12-month follow-up period, our
case was 21 months old. During this time, GMFCS
levels changed from level V to level Il.. The percent-
age of total GMFM-88 and GAS scores before and
after treatment are shown in Table 2. GMFM-88
increased from 5.52% to 45.47% and GAS total
scores increased from -6 to +6 point.

DISCUSSION

SGS is a rare genetic disorder with specific fea-
tures. The features in this case are consistent with
previous cases reported in the literature (2,3). A
child’s overall quality of life and participation can
be improved by a multidisciplinary approach that
includes input from a physician, cardiologist, pe-
diatrician, otorhinolaryngologist, ophthalmologist,
surgeon, speech and language pathologist, phys-
iotherapist, radiologist and a pediatric dentist (4).
In addition to its use primarily in cerebral palsy,
NDT has also been used as a supportive rehabili-
tation technique in other conditions (8). NDT is a
holistic problem-solving approach based on the
teaching of normal movement patterns based on
the evaluation and treatment of impairment in
function (9). Environmental factors can sometimes
be an obstacle for children but can also have a fa-
cilitating effect. It is known that development is
affected by individual and environmental factors,
and recent studies have often emphasized the ef-
fects of the environment, whether complicating or
facilitating, on the function and disability process
of children with physical disabilities (10). In the
literature, the definition of environmental enrich-
ment includes socialization, exercise, sensory and
cognitive stimulation and environmental modifica-
tion. This approach emphasizes that the individ-
ual’s environmental, social, physical and cognitive
context should encourage positive stimulation, in-
teractions and activities, and this positive experi-
ence will stimulate, support and contribute to the
development of structural changes in the brain due
(11). Therefore, for our case we selected the NDT
approach and enriched environmental therapy. In
this case, the NDT approach supported the child’s
postural alignment, and environmental enrichment
provided the child with the opportunity to move
more independently. With this combined approach,
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more movement was achieved while maintaining
postural alignment.

Well-defined goals need a goal-oriented scale as a
measure of rehabilitation success. There are four
main goals of rehabilitation: the target activity, the
support needed, quantification of performance and
the time for achievement (12). GAS is a person-
alized assessment scale that measures progress
towards defined goals. It is a common evaluation
method in the field of physical therapy and reha-
bilitation, in which setting goals is a fundamental
part of treatment planning (13). The key aspect of
this case report is the goal-oriented basis of reha-
bilitation program through the use of SMART prin-
ciples. The family and the physiotherapist agreed
on the methods used and various roles taken in
achieving these goals. In this case, to determine
the achievement of rehabilitation goals, we used
the GAS, which is convenient, quick, patient-specif-
ic, goal directed and widely applicable. In this case,
the three SMART goals were selected, for each of
which better-than-expected outcome scores were
found after 12 months of NDT approach and envi-
ronmental enrichment therapy.

Although the typical and clinical features of SGS
have been described in previous case reports (2,3),
due to the lack of specific tests to determine the
levels of motor function and disability, we used
three different functional outcome measures in our
evaluation: GMFCS, GAS and GMFM-88. After the
NDT approach, according to these measurements
with proven validity, the level of change in motor
function and disability levels is described as im-
provement, no change, or worsening. In this case,
we used GMFCS to assess the disability level. The
patient’s GMFCS level progressed from level V be-
fore treatment to level Il after treatment. This indi-
cates that the NDT approach positively affects the
gross motor function level of a patient with SGS,
and leads to an improvement in disability level.

Gross motor function was assessed by GMFM-88
(8). GMFM-88 has been mainly used to evalu-
ate children with cerebral palsy in the literature
(14,15), but also to evaluate the motor functions
of children with other diagnoses, such as Down
syndrome (16) and muscular dystrophy (17). Two
different studies reported that NDT approach is
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useful for lying, rolling, sitting, crawling and kneel-
ing, and standing abilities but there was no signifi-
cant improvement in walking, running and jumping
in children with cerebral palsy (14,15). Similarly, in
this case, we determined that after the treatment,
there was improvement in all four abilities, except
for walking, running, and jumping. The GMFM-88
scores of our case, who is 21 months old is as fol-
lows: can turn and lie down, 100%; can sit, 60%;
can crawl, 57.17%; can stand, 10%.

In this study, the environmental enrichment and
NDT approach allowed the child to develop in so-
cial, emotional, motor, and sensory areas. It was
observed that the child, who had had no experience
of social interaction lethargic and compatible after
the 12-month therapy process. We are therefore of
the opinion that the development of motor skills
also contributes to the child’s emotional well-be-
ing. The child’s poor regulation skills negatively
affected his participation in life. Environmental
enrichment and NDT approach contributed to the
child’s participation in therapy, and the experience
of acting independently; applying the principle of
‘just right challenge’, therapy involved movement
experience, and games supporting all development
areas (social, emotional, motor, cognitive). ‘Just
right challenge’ offers activities that are sufficient-
ly challenging, and this principle results in faster
progress in areas targeted for development (18).

We consider that the combination of NDT approach
and environmental enrichment therapies were ben-
eficial gross motor skills and increased the level of
functional independence for this case with SGS. In
addition, it is important to support all the child’s
developmental areas (social, emotional, cognitive,
motor), integrating therapy into all areas of life,
and family education.

In conclusion, SGS is a rare connective tissue dis-
ease with multiple anomalies, and for a child with
SGS, physiotherapy is an important part of a mul-
tidisciplinary teamwork aimed at reducing joint de-
formities, functional disability and increasing the
level of motor function. To the best of our knowl-
edge, this case report is the first study on the effec-
tiveness of physiotherapy and rehabilitation pro-
gram in a child with SGS. The physiotherapy results
were encouraging in this case with SGS. However,

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2)

this study is a case report, making it difficult to
generalize the results, which is the limitation. Addi-
tional studies and randomized controlled trials are
needed to confirm these benefits and the efficacy
of a physiotherapy intervention for cases with SGS
in long-term follow-up.
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Tiirksan H.E., Yesilyaprak S.S., Effectiveness of Modified Posterior Shoulder Stretching Exercises in Posterior Shoulder Tightness and Glenohumeral Internal Rotation Deficit: A

Systematic Review, Turk ) Physiother Rehabil. 2023; 34(2):256-272. doi: 10.21653/tjpr.1009683

EFFECTIVENESS OF MODIFIED POSTERIOR
SHOULDER STRETCHING EXERCISES IN POSTERIOR
SHOULDER TIGHTNESS AND GLENOHUMERAL
INTERNAL ROTATION DEFICIT: A SYSTEMATIC
REVIEW

ORIGINAL ARTICLE

ABSTRACT

Purpose: Posterior shoulder tightness (PST) and Glenohumeral internal rotation deficit (GIRD) can
impact shoulder biomechanics and damage shoulder function. Posterior shoulder stretching exercises
(PSSEs) are often performed in traditional positions to improve posterior shoulder inflexibility. However,
these traditional positions can cause inadequate control of the scapula and glenohumeral rotation. The
modified PSSEs through scapular stabilization are preferred as current trends to effective management
of the GIRD and PST. However, there is a lack of consensus regarding which type of modified PSSE is
more effective on PST and GIRD improvement. Therefore, we aimed to describe the efficacy of modified
PSSEs on PST and GIRD in symptomatic and asymptomatic populations to aid clinicians when making
decisions for these populations.

Methods: A literature search was conducted for a systematic review. Relevant studies were searched
from appropriate electronic databases (CINAHL, Cochrane Review, Pubmed (MEDLINE), Web of Science
as well as Google Scholar©), and selected the eligible studies for inclusion.

Results: The present systematic literature search generated 127 relevant citations and 17 articles were
included in the final review. As an outcome measure GIRD was assessed in all included studies, whereas
PST was assessed in 10 studies.There was high evidence related to the positive effects of both modified
cross-body and sleeper stretch to improve GIRD and PST.

Conclusion: According to this systematic literature review, both modified cross-body and sleeper stretch
are effective in the improvement of GIRD and PST. Future research should focus on other specific
shoulder diseases and should also recruit specific participants to address the effectiveness of modified
PSSEs on GIRD and PST.

Keywords: Injuries, Mobility, Physical Therapy

MODIFiYE POSTERIOR OMUZ GERME
EGZERSIZLERININ POSTERIOR OMUZ GERGINLIGi
VE GLENOHUMERAL iINTERNAL ROTASYON
DEFiSITINDEKI ETKINLIiGi: BiR SISTEMATiK DERLEME

ARASTIRMA MAKALESI

0z

Amag: Glenohumeral internal rotasyon defisiti (GIRD) ve posterior omuz gerginligi (POG), omuz
biyomekanigini etkileyebilir ve omuz fonksiyonuna zarar verebilir. GIRD ve POG tedavisinde posterior
omuz germe egzersizleri (POGE) siklikla geleneksel pozisyonlarda uygulanmaktadir. Ancak bu geleneksel
pozisyonlar skapulanin ve glenohumeral rotasyonun yetersiz kontroliine neden olabilmektedir. GIRD ve
POG'un etkin tedavisi icin gtincel yaklasimlar olarak skapular stabilizasyon ile gerceklestirilen modifiye
POGE tercih edilmektedir. Ancak hangi modifiye germe egzersizinin GIRD ve POG'un iyilesmesinde
daha etkili olduguna dair bir fikir birligi bulunmamaktadir. Bu nedenle, klinisyenlere semptomatik ve
asemptomatik popiilasyonlar icin karar vermede yardimci olmak i¢in modifiye POGE'nin bu popiilasyonlarda
POG ve GIRD tizerindeki etkinligini tanimlamayi amacladik.

Yontem: Sistematik bir literatir taramasi gerceklestirdik. llgili calismalar dahil edilmek izere
degerlendirildi ve secilen calismalar uygun elektronik veri tabanlarindan (CINAHL, Cochrane Review,
Pubmed (MEDLINE), Web of Science ve Google Scholar©) arastirildi.

Sonuclar: Sistematik literatiir arastirmasi 127 ilgili makale ile sonucland ve final incelemeye 17 makale
dahil edildi. Sonuc élciimii olarak GIRD dahil edilen tiim ¢alismalarda degerlendirilirken, POG 10 calismada
degerlendirildi.

Tartigma: Bu sistematik literattir derlemesine gore, hem modifiye cross-body germe hem de modifiye
sleeper germe GIRD ve POG'u iyilestirmede etkilidir. Gelecekteki aragtirmalar POGE'nin GIRD ve POG
tizerindeki etkinligini belirlemek icin diger spesifik omuz hastaliklarina da odaklanmali ve ayrica spesifik
katimcilar calismalara almaldir.

Anahtar Kelimeler: Yaralanmalar, Mobilite, Fizik Tedavi
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INTRODUCTION

Shoulder pain is a common musculoskeletal
complaint affecting up to 67% of adults at some
point in their lifetime. Shoulder pain etiology is
multifactorial and includes multiple impairments,
including also the biomechanical consequences
of decreased mobility (1).

Posterior shoulder tightness (PST) is defined
as the restriction of the posterior shoulder soft
tissues, including contractile (infraspinatus,
teres minor, and posterior deltoid muscles) and
non-contractile structures (posterior glenohu-
meral capsule) as well as osseous changes (in-
creased humeral retroversion) (1). Glenohumeral
internal rotation deficit (GIRD) is defined as a loss
of shoulder IR of the dominant side compared to
the non-dominant side (2). PST has been associ-
ated with restricted glenohumeral internal rota-
tion (IR) and horizontal adduction (HA) range of
motion (ROM) (3,4). From a biomechanical point
of view, evidence suggests that PST and GIRD,
causing anterosuperior migration of the humer-
al head, lead to increased subacromial contact
pressures (5,6,7) that are sources of subacromial
and internal impingement (8), rotator cuff (RC)
tendinopathy (9), collectively termed as subacro-
mial pain syndrome (SPS) (10).

PST and GIRD are well documented in overhead
athletes (7) as well as the general population
(11). In the management of PST and GIRD, re-
searchers focus on posterior shoulder stretching
exercises (PSSEs), the most common PSSE types
are sleeper and cross-body stretches, to reduce
subacromial contact pressure and contribute to
prevention as well as treatment for SPS in clin-
ical practice (12,13). Although these traditional
PSSEs are effective to improve GIRD and PST,
they may have some disadvantages. The most
important disadvantage is the lack of scapular
stabilization. This leads to prevent isolating the
intended stretch to the posteroinferior aspect of
the glenohumeral joint and increased the risk of
impingement during stretching.

The traditional sleeper PSSE is performed while
the person is side-lying on the affected side, arm
at 90° shoulder flexion, using the opposite hand
to internally rotate the shoulder at 45°-90° flex-
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ion by grasping the distal forearm and moving
the arm toward the treatment table (14). This
traditional position usually causes aggravation
of the pain and could not provide enough scapu-
lar stabilization to stretch the isolated posterior
RC and inferior capsule of the glenohumeral lig-
ament. The traditional cross-body PSSE is per-
formed while the person is in the standing po-
sition, sitting position, and rarely in the supine
position. The opposite hand horizontally adducts
the shoulder. Because of the insufficient scapu-
lar stabilization, while the humerus is horizon-
tally adducted, undesired accessory abduction of
the scapula, as well as excessive humerus exter-
nal rotation, occurs.

There is increasing evidence that modification of
these PSSEs can provide isolated posterior cap-
sule stretching by preventing accessory abduc-
tion of the scapula and restricting the external
rotation range of motion of the humerus with-
out the aggravation of the pain. It is assumed
that posterior glenohumeral joint soft tissues
are greater isolated by stabilizing the scapula
(14). For the first time, Johansen et al. recom-
mended the modified PSSE by manually stabiliz-
ing the scapula in the prone position when the
shoulder was abducted 90° and 90°-120° of IR
with the forearm in pronation (15). Wilk et al.
recommended the modified sleeper stretch and
modified cross-body stretch rather than the tra-
ditional ones to better isolate stretching for the
posterior glenohumeral soft tissues (14). A sys-
tematic review conducted by Mine et al. was re-
lated to the effectiveness of PSSEs on PST and
GIRD without distinguishing the modified and
traditional PSSE (4). The authors concluded that
there was moderate evidence to support the im-
mediate and short-term effects of cross-body
PSSE to improve PST and GIRD. For the active
sleeper PSSE, moderate evidence was concluded
that the sleeper PSSE is not more effective than
no intervention in improvement of PST and GIRD
in the short-term (4). Although many studies have
investigated the effects of traditional and modi-
fied PSSEs on PST and GIRD (16,17,18,19,20,21)
no literature synthesis has been published to
determine the efficacy of modified PSSEs in im-
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proving PST and GIRD. Therefore, the purpose of
the present study was to perform a systemat-
ic review of the literature that has investigated
the effectiveness of modified PSSEs on PST and
GIRD.

METHOD
Eligibility Criteria for Studies

A clinical question was developed according to
the PICOS (P: participant, I: intervention, C: com-
parator, O: outcome, and S: study design) for-
mat for the present systematic review (Table 1).
PICOS includes the population characteristics,
treatments given, comparative treatments, pri-
mary and secondary outcomes, and data collec-
tion settings. This systematic review included
Turkish-language and English-language studies.
As a result of literature research, no Turkish-lan-
guage study was found related to this topic.
Available relevant peer-reviewed English-lan-
guage randomized controlled trials (RCTs), pro-
spective cohort, and controlled laboratory stud-
ies investigating the effects of modified PSSEs
on GIRD and/or PST were included. Studies with
living human participants with symptomatic and
asymptomatic shoulders were accepted for in-
clusion. Stretching interventions included only
modified stretching (i.e. with scapular stabili-
zation); active or passive techniques. Interven-
tions that are composed of a combination of
traditional and modified PSSEs were excluded.
We did not set a limitation on the timeframe of
stretching or types of comparator interventions.
Eligible studies determined shoulder HAROM or

Table 1. PICOS Format and Search Keywords

IRROM (active or passive) as outcome measures
(12,13,15-30).

Data Sources and Literature Search Strat-
egy

A systematic search was conducted using English
databases (CINAHL, Cochrane Review, Pubmed
[MEDLINE], and Web of Science) as well as Goo-
gle Scholar© to identify peer reviewed articles
about the effectiveness of modified PSSEs on
PST as well as GIRD according to PRISMA state-
ment (32). The following keywords were used to
identify eligible studies: Glenohumeral internal
rotation deficit, posterior shoulder tightness,
posterior shoulder stretching, posterior shoul-
der stretch, posterior capsule stretch, modified
posterior capsule stretch, modified cross-body
stretch, modified sleeper stretch, modified pos-
terior shoulder stretching. We used both ‘and’
as well as ‘or’ to combine these keywords. To
determine eligible studies using keywords, ab-
stracts were scanned firstly, and then the full
texts were investigated. Additionally, reference
lists of included articles were searched manually.
Databases were searched from inception 1995
to October 2021.

Study Characteristics

A summary of included studies as well as de-
tailed information related to modified PSSEs
methods is shown in Table 2.

The risk of bias in included studies was assessed
with Physiotherapy Evidence Database (PEDro)
scale in Table 3. The quality of each study was

Definition

Search Key Words

Participants Any participants

Not set

Intervention

Any form of modified stretching

Modified posterior shoulder stretch,
modified  cross-body  stretch, Or
modified sleeper stretch

Comparison Any interventions

Not set

(Posterior shoulder tightness) Or PST Or

Outcome PST or GIRD (glenohumeral internal rotation deficit)
Or GIRD
Study Design RCTs, prospective cohort studies, Not set

controlled laboratory study

GIRD: Glenohumeral internal rotation deficit; PST: Posterior shoulder tightness; RCTs: Randomized controlled trials
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Table 3. Risk of Bias Assessment in the Included Studies

Turksan H.E., Yesilyaprak S.S.

Study 1 2 3 4 5 6 7 8 9 10 11 Total
Guney et al. (2015) 1 1 1 1 0 0 1 1 1 1 1 8/10
Hammons et al. (2015) 1 1 1 1 0 0 1 0 0 1 1 6/10
Salamh et al. (2015) 1 1 0 1 0 0 1 0 0 1 1 5/10
Cools et al. (2012) 1 1 0 1 0 0 0 0 0 1 1 4/10
Oyama et al. (2010) 1 0 0 0 0 0 0 1 1 1 1 4/10
Brown et al. (2015) 1 1 1 1 0 0 1 1 0 1 1 8/10
Bailey et al. (2017) 1 1 0 0 0 0 1 1 1 1 1 7/10
Mine et al. (2017) 1 1 1 1 0 0 1 1 1 1 1 8/10
Joung et al. (2019) 1 1 0 1 0 0 0 1 1 1 1 6/10
Rao et al. (2016) 0 1 0 0 0 0 0 1 1 1 1 5/10
Pandya et al. (2018) 1 1 0 0 0 0 0 1 1 1 1 5/10
Salamh et al. (2017) 1 1 1 1 1 0 1 1 1 1 1 9/10
Tahran et al. (2020) 1 1 0 1 0 0 1 1 1 1 1 7/10
Yamauchi et al. (2016) 1 1 0 1 0 0 1 1 1 1 1 7/10
Gharisa et al. (2021) 1 1 1 1 1 0 1 1 1 1 1 9/10
John et al. (2010) 1 1 0 1 0 0 0 1 1 1 1 6/10
Lo et al. (2021) 1 1 0 1 0 0 0 1 1 1 1 6/10

PEDro scale: 1, eligibility criteria 2, random allocation; 3, concealed allocation; 4, similarity at baseline; 5, blinding of participants; 6, blinding of therapists; 7,
blinding of assessors; 8, measures of at least one key outcome from at least 85% of participants initially allocated to groups; 9, intention to treat analysis;
10, between-group comparison; 11, point measures and measures of variability. 1: Yes (1 point), O: No (O point), maximum score: 10 (criterion 1 is not included

in scores)

classified as “high” (=7/10), “moderate” (5/10,
6/10), or “poor” (<4/10) considering total scores.
The effect size was assessed for data extraction
and synthesis as follows; small (0.20 to 0.49),
moderate (0.50 to 0.79), and large (0.80 or
greater) (33).

RESULTS
Study Selection

The literature search generated 127 relevant pa-
pers. Following duplicates and irrelevant articles
were excluded through screening in title and ab-
stract, and then full-text assessment. According
to the examination of eligibility criteria, 69 arti-
cles underwent title and abstract screening. Sub-
sequently, 35 articles underwent full-text review,
ultimately producing 17 articles that met the in-
clusion criteria for the present systematic review
(Figure 1).The presence of GIRD or PST was in
the inclusion criteria of twelve studies, although
GIRD and PST definitions were somewhat differ-
ent among studies. GIRD was defined as >10°
restriction in IRROM at 90° shoulder abduction

in the dominant side compared to the non-dom-
inant side, in five studies (16,19,20,24,25,26).
Two studies defined GIRD as more than 15° de-
crease (23,27), one study as more than or equal
to 18° (28) decrease, and the other one as more
than 20° decrease (12) in IRROM. Apart from
these studies, one study defined GIRD as more
than 10% of the total shoulder ROM [sum of the
IR and external rotation (ER)ROM] (29).

Study Designs: Fourteen RCTs used parallel de-
signs, whereas one RCT used a cross-over de-
sign (16). Oyama et al. conducted a prospective
cohort study (22). Only one study conducted by
Bailey et al. was a controlled laboratory study
(23).

Participants: PSSEs were generally performed
in overhead athletes performing baseball, volley-
ball, softball, swimming, badminton, tennis, wa-
ter polo, softball, basketball, and squash sports
(12,16,19,20,24,25,26). On the other hand, PSSE
was also performed in the non-athletic popula-
tion with shoulder pain syndrome (18,27). Sam-
ple sizes ranged between 15-65. The total sam-
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Identification of studies via databases

Papers identified through
database searching:
CINAHL, Cochrane Review,
Pubmed (MEDLINE), Web of
Science as well as Google
Scholar©(n = 127)

Identificat

Papers removed before
screening:

ion

*Duplicate papers removed (n

*Papers marked as ineligible by
automation tools (n = 9)

*Papers removed for other
reasons (n =47)

)
Papers screened > Fu?lptz;st excluded after screening
(n=69) (n=34)
Papers sought for retrieval »| Papersnot retrieved
5 ) (n=35) 1 n=0)
creening
}
Papers assessed for eligibility _ Papersexcluded:
(n=35) > *No English Language or
Turkish language (n = 4)
*Includes the combination of
the traditional and modified
posterior shoulder stretching
S exercises (n =2)
*Did not investigate the effect
of modified stretchina
)
Total studies included in the
systematic review (All English)
Included (n=17)
————

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Diagram of the Literature Search

Used

ple size for the present review was 758 subjects
(390 male and 263 female, no given information
related to sex in 105 subjects (21,30).

Interventions: Isolated modified cross-body
stretch was used in eight studies (17,18,
19,20,21,22,25,28), whilst isolated modi-

fied sleeper stretch was used in eight studies
(16,21,22,24,25,27,29,30). One study used the
passive stretching technique in the prone posi-
tion, where the examiner stretched the partic-
ipants’ shoulder into IR at 90° abduction pas-
sively whilst stabilizing the scapula (26). The
combination of the modified cross-body and
modified sleeper stretch was examined in three
studies (12,23,31). Other interventions utilized in

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2)

the included studies were traditional cross-body
stretch (16,17,19,20,21,26), traditional sleeper
stretch (18,28) kinesio taping (29,30) joint mobi-
lization (12,31), prone passive IR stretching with
manual scapular stabilization (26), instrumented
manual therapy with combination of modified
modified cross-body and modified sleeper stretch
(23), sleeper stretch with clamshell bridging (24).
Control groups without any stretching interven-
tion were used in three studies (18,27,29).

Outcome Measures: All studies included in the
present review measured either or both active/
passive IRROM at 90° abduction (12,15-31), and
active/passive HAROM (16,17,18,20,22,24,25,2
7,28,31).



Effectiveness of Modified Cross-body
Stretch on PST and GIRD

In the literature, the effects of modified cross-
body stretch and its variations were investi-
gated. In studies investigating the effects of
modified cross-body stretch and its variations
(12,17,18,19,20,21,22,25,27,28) single-session
(immediate effect) modified active static cross-
body stretch was found to have similar positive
effects with active static traditional cross-body
stretch (18) and passive static modified sleep-
er stretch (22) on PST and GIRD. Salamh et al.
demonstrated that two sessions of passive stat-
ic modified cross-body stretch, performed in
standing position with scapular stabilization im-
proved PST in 48-72 hours compared to passive
static traditional sleeper stretch and no-stretch
in postoperative population, but GIRD improve-
ments were similar among groups (18). In as-
ymptomatic non-athletic women, one week of
passive static modified cross-body stretch pro-
gram performed in supine position with manual
scapular stabilization improved PST and GIRD
compared to the passive static traditional cross-
body stretch and sleeper stretch (28). In short
term (4-weeks stretching period), both passive
static and active static modified cross-body
stretch were found to be more effective to im-
prove PST (20) and GIRD (21) when compared to
passive static traditional cross-body stretch. 4
weeks of Wilk’s Modified active static cross-body
stretch was found to be beneficial in improving
PST and GIRD similar to Wilk’s modified sleeper
stretch.

Effectiveness of Modified Sleeper Stretch
on PST and GIRD

The effectiveness of isolated modified sleep-
er stretch was performed in eight studies
(4,21,22,24,25,27,29,30). After a single session
intervention, Oyama et al. (22) demonstrat-
ed no difference between passive static modi-
fied sleeper stretch (at 45° and at 90° shoulder
flexion) and passive static modified cross-body
stretch on PST and GIRD in asymptomatic male
overhead athletes. Furthermore, Mine et al. (4)
concluded no difference between active static
modified sleeper stretch and active static tra-

Turksan H.E., Yesilyaprak S.S.

ditional cross-body stretch in terms of PST and
IRROM improvements in young healthy individu-
als. Lo et al. (29) showed no difference between
the modified sleeper stretch and kinesio taping
on GIRD and PST in asymptomatic overhead ath-
letes having GIRD. Pandya et al. (30) concluded
that kinesio taping plus passive static modified
sleeper stretch provided more improvement
in GIRD when compared to only passive static
modified sleeper stretch in a short term (1% and
2" week) in asymptomatic overhead throwers.
They found no difference during the 3™ and 4"
weeks between groups. After 4 weeks of stretch-
ing (21,24,25,27), Rao et al. (21) found signifi-
cant improvement in GIRD with passive static
modified cross-body stretch when compared to
passive static modified sleeper stretch and tradi-
tional cross-body stretch in asymptomatic over-
head athletes. Tahran et al. (27) found no signif-
icant difference in PST and GIRD improvements
of active static modified cross-body stretch and
modified sleeper stretch groups in patients with
SPS after 4 weeks of intervention. Yamauchi et
al. (25) reported no significant difference in GIRD
and PST recovery between active static modi-
fied sleeper and cross-body stretch in asymp-
tomatic overhead throwers. Gharisa et al. (24)
investigated the effects of novel sleeper stretch
with clamshell bridging and the modified sleep-
er stretch on GIRD in both asymptomatic and
symptomatic overhead athletes. They stated no
significant difference between stretching tech-
niques in terms of GIRD improvement.

Effectiveness of Combined Modified Stretch
Interventions on PST and GIRD

The combination of the modified cross-body and
sleeper stretch on GIRD and PST was investi-
gated in three studies. A combination of passive
static modified cross-body stretch and passive
static sleeper stretch (12,31) was as effective
as joint mobilization in improving GIRD in short
term. PST improved more after a combination of
passive static modified sleeper and cross-body
stretch when compared to posterior glide mo-
bilization (31). The addition of the instrument-
ed manual therapy to the active static modified
sleeper and cross-body stretch combination for
a single session was found to be more effective

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2) 267



Table 4. Comparison of Within-Group Effect Sizes

Study

Outcome measure

Intervention

Effectiveness of Modified Posterior Shoulder Stretching Exercises in Posterior Shoulder Tightness and Glenohumeral Internal Rotation Deficit: A Systematic Review

Effect size [95%Cl]

Modified CBS group

4.27 [2.58 to 5.96]*

Traditional SS group

1.44 [-0.40 to 3.28]

IR
Traditional CBS group 1.95[0.54 to 3.37]*
Guney et al. (2015) Modified CBS group 1.37 [-0.71 to 3.44]
HA Traditional SS group 1.09 [-0.35 to 2.52]
Traditional CBS group 1.04 [-0.50 to 2.58]
Traditional CBS group 0.96 [-2.00 to 3.92]
Hammons et al. (2015) IR Modified PPST group 1.04[-3.27 to 5.34]
Modified CBS group 0.93[-2.07 to 3.93]
IR Traditional CBS group 0.48 [-1.64 to 2.60]
Salamh et al. (2015) Modified CBS group 1.33 [-2.66 to 5.32]
HA Traditional CBS group 0.00 [-3.23 to 3.23]
Symptomatic, modified CBS + 121 [-1.82 to 423]
SS group
Symptomatic, Joint Mobilization 238048 to 427
group
Asymptomatic, modified CBS + "
Cools et al. (2012) IR ssygrzup 2.81[0.20 to 5.42]
Asymptomatic, Joint 1.75[-2.21 to 5.70]
Mobilization group
Modified CBS 0.42 [-3.31 to 4.16]
IR Modified SS at 90° 0.41 [-2.97 to 3.80]
Modified SS at 45° 0.41 [-3.56 to 4.39]
Modified CBS 1.02 [-0.46 to 2.50]
Oyama et al. (2010)
HA Modified SS at 90° 0.63 [-1.13 to 2.40]
Modified SS at 45° 0.56 [-1.29 to 2.41]
Modified CBS 0.56 [-2.51 to 3.64]
IR Traditional CBS 024-2,84 to 3,32
Brown et al. (2015) Modified CBS -0.37 [-3.82 to 3.08]
HA Traditional CBS -0.29 [-3.56 t0 2.97]
Modified SS and CBS groups 0.76 [-1.62 to 3.15]
Instrumented manual therapy
IR plus modified SS and CBS group  1.15[-1.51 to 3.81]
Modified SS and CBS groups 0.69 [-1.83 to 3.22]
Bailey et al. (2017) Instrumented manual therapy
HA plus modified SS and CBS group  1.58 [-0.58 to 3.74]
Modified SS group 1.23[-1.11 to 3.57]
IR Traditional CBS group 0.89 [-1.76 to 3.54]
Mine et al. (2017)
Modified SS group 0.74[-2.64 to 4.11]
HA Tarditional CBS group 0.67 [-2.30 to 3.64]
Modified CBS group 0.53[-2.51 to 3.57]
IR Traditional CBS group 0.31 [-2.59 to 3.20]
Joung et al. (2019) —
Modified CBS group 7.70 [6.60 to 8.80]*
HA Traditional CBS group 17.46 [14.97 to 19.94]*
Rao et al. (2016) The data not available*
Pandya et al. (2018) Modified SS group 8.6[7.59 to 9.61]*
IR Modified SS with kinesio taping

group

10.98 [10.03 to 11.94]*

Y
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Modified CBS group

0.51 [-3.04 to 4.07]

IR Traditional SS group 0.26 [-4.31 to 4.84]
Salamh et al. (2017) Control Group 0.0 [-4.0 to 4.0]
Modified CBS group 1.24[-2.19 to 4.7]
HA Traditional SS group 0.39[-3.50 to 4.27]
Control Group 0.08 [-3.61 to 3.77]
Modified CBS group 2.26 [-0.57 to 5.08]
IR Modified SS group 1.67 [-2.24 to 5.58]
Control Group 0.68 [-3.06 to 4.42]
Modified CBS group 2.58 [0.06 to 5.09]*
Tahran et al. (2020)
HA Modified SS group 1.57 [-2.60 to 5.75]
Control Group 0.80[-2.60 to 4.21]
Modified CBS group 1.28[-1.22 to 3.78]
IR Modified SS group 1.39[-0.91 to 3.69]
Yamauchi et al. (2016) Modified CBS group 0.52 [-3.33 to 4.37]
HA Modified SS group 0.39 [-3.67 to 4.46]
No‘veI‘SS with Clam Shell 201[-1.53 to 5.53]
Bridging Group
Gharisa et al. (2021) IR
Modified SS Group 1.25[-3.11 to 5.62]
John et al. (2010) The date not available*
Modified SS group 1.42[-2.76 to 5.59]
IR Kinesio Tape Group 1.61[-0.74 to 3.96]
Control group -4.05[-9.11 to 1.01]
Modified SS group 11.40[7.09 to 15.70]*
Lo et al. (2027)
HA Kinesio Tape Group 1.19[-2.92 to 5.29]

Control group 0.15[-7.25 to 7.54]

CBS: Cross-body stretching, SS: Sleeper stretching, HA: Horizontal adduction, IR: Internal rotation, PST: Posterior shoulder tightness, JM: Joint mobilisation. Cl:

Confidence interval.

* The necessary data were lacking in two studies to calculate the effect size. We contacted to corresponding authors by e-mail. However, we could not reach

the authors. Because of this reason, the data is not available

in improving GIRD than using the active static
modified sleeper stretch and cross-body stretch
combination alone (23).

Effectiveness of Modified Prone Passive
Stretching Technique on GIRD

In addition to the two most popular arm posi-
tions used in modified PSSE in the literature, a
different modified stretching position is defined
in Hammer et al. (26). The authors compared
the effects of modified passive stretching in the
prone position with manual scapular stabiliza-
tion and passive static traditional cross-body
stretch on asymptomatic GIRD in young athletes.
The authors found similar benefits in terms of
the GIRD improvement.

DISCUSSION
To the best of the authors’ knowledge, the pres-

ent systematic review is the first studyon the
effectiveness of modified posterior shoulder
stretching exercises for PST and GIRD. This
systematic literature review demonstrates that
there is high evidence related to the positive ef-
fects of both modified cross-body and sleeper
stretch for GIRD and PST in acute or short-term
durations. According to research results, only
three studies with different treatment durations
and different populations concluded that modi-
fied cross-body stretch was more effective than
modified sleeper stretch to improve PST (18,20)
and GIRD (21). However, the results of the oth-
er studies indicated that the effects of the two
modified stretching applications were similar
(16,22,25,27). In three research, the effects of a
single-session stretching intervention on poste-
rior shoulder mobility were evaluated inoverhead
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Effectiveness of Modified Posterior Shoulder Stretching Exercises in Posterior Shoulder Tightness and Glenohumeral Internal Rotation Deficit: A Systematic Review

athletes as well as postoperative populations.
They found no difference between modified and
traditional PSSEs (16,17,18). However, the stud-
ies comparing the short-term effects of modi-
fied and traditional PSSEs on GIRD and PST con-
cluded that modified PSSEs were more effective
than traditional PSSEs in terms of GIRD and PST
improvement (19,20,21,28).

In the literature, the two most popular arm po-
sitions used in modified PSSE (modified cross-
body and modified sleeper stretch) have been
defined by Wilk et al. (14). and eight studies used
these modified PSSEs (16,17,21,23,25,27,30,31).
Different modified PSSE positions have been
used in three studies (15,24,26). Johansen et al.
(15) and Hammons et al. (26) used prone pas-
sive stretching with manual stabilization of the
scapula. Modified prone passive stretching with
manual scapular stabilization and passive static
traditional cross-body stretch on GIRD demon-
strated similar short-term benefits in terms of
the GIRD improvement in asymptomatic young
athletes with GIRD (26). Gharise et al. investi-
gated the effect of novel sleeper stretching with
clamshell bridging and only modified sleeper
stretching on GIRD in overhead athletes and
found no difference between interventions for
GIRD improvement (24).

Source of Bias and Limitations of Included
Studies

Studies without allocation concealment or ade-
quate blinding for participants, therapists as well
as assessors showed larger effects of exercis-
es. This suggests Type 1 error (12,20,23,29,30).
Furthermore, the four included studies did not
perform intention-to-treat analysis even they re-
ported drop-outs (12,17,19,26). These method-
ological flaws might have resulted in the overes-
timation of the intervention effects. Therefore,
positive findings should be interpreted critically.

Within-group effect sizes were generally found as
large in most studies (12,16,18,19,20,23,24,26,
27,28,29,30); however, roughly less then half
95% Cls around effect sizes excluded zero mean-
ing no effect (12,20,27,28,29,30) (Table 4).

In one low-quality prospective cohort study that

270 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(2)

was conducted by Oyama et al., the authors in-
vestigated three different modified PSSEs per-
forming one treatment session in a standing
position. IRROM was improved statistically sig-
nificant in all modified stretch groups (modified
cross-body stretch, modified sleeper stretch at
45° or 90°), whereas the effect size was small
in all groups. Without allocation concealment,
similarity at baseline data, as well as inadequate
blinding procedures may probably cause this re-
sult (22).

In one high-quality study, the authors investigat-
ed the modified cross body and sleeper stretch
in asymptomatic college baseball players with
GIRD. The participants performed stretching ex-
ercises as a home program daily. IRROM and PST
were improved in both modified PSSEs groups.
However, the effect size was small for the mod-
ified sleeper stretch group and moderate for the
modified cross-body stretch group in terms of
the IRROM improvements. The modified PSSEs
were given as a home exercise program in this
study and this may affect the results (25).

The necessary data were lacking in two studies
to calculate the effect size. We contacted corre-
sponding authors by e-mail. However, we could
not reach the authors. Because of this reason,
the data is not available (21,31).

Most research was conducted on asymptom-
atic young overhead athletes or non-overhead
population throughout the included studies
(17,19,22,23,24,25,28). Two research were con-
ducted with the symptomatic non-overhead pop-
ulation (18,27), whereas the other two research
were conducted with the symptomatic overhead
athletes (12,24). Due to the heterogeneity of stud-
ies, findings cannot be generalized to symptom-
atic or older people. Furthermore, the six studies
investigated the immediate effect of modified
stretching exercises(16,17,19,22,23,29), where-
as the other studies investigated the short-term
effect of modified stretching exercises (12,18,2
0,21,24,25,26,27,28,30,31). The included studies
did not conduct long-term follow-up except for
Cools et al.’s study (12) included six-week fol-
low-up period.



Limitations of This Systematic Review

The present systematic review has several lim-
itations. The included studies were potentially
limited by the English-language, since language
limitation may lead to bias. Furthermore, hetero-
geneity of included studies such as stretching
positions, duration of stretching, repetitions as
well as total treatment duration, study popula-
tions prevented us from objectively summarising
the present review findings.

Clinical Recommendations for Future Re-
search

Future research should focus on other specific
shoulder diseasessuch as subacromial pain syn-
drome, SLAP lesions or other glenohumeralin-
stability. It is unclear whether the traditional or
modified techniques are superior to each other
as few studies compare traditional and modified
PSSE. Future studies with larger sample sizes to
provide better statistical precision and conduct-
ing longer treatment durations with follow-ups
to determine how long the treatment effect lasts
are needed.

This systematic literature review describes the
effectiveness of modified PSSEs on PST and
GIRD in different populations. There is high evi-
dence to support both the immediate and short-
term positive effects of modified cross-body
and sleeper stretch on PST and GIRD among
symptomatic and asymptomatic subjects. It was
found that modified cross-body and modified
sleeper stretch have better effects compared
to no intervention (18,27,29) or traditional PSS-
Es (19,20,21,28) in both immediate and short-
term interventions. Furthermore, high (18) and
moderate (20,21) quality studies with different
treatment durations and different populations
found that modified cross-body stretch was
more effective than modified sleeper stretch
to improve PST and IRROM, whereas the oth-
er studies, ranging from high to poor quality,
reported that the effects of the two methods
were similar in acute or short-term durations
(12-17,19,23,24,25,26,27,28,29,30,31). Studies
demonstrated no difference between the results
of different modified stretching types (sleeper
and cross-body) in terms of GIRD and PST gains.

Turksan H.E., Yesilyaprak S.S.

There is a need for high-quality studies examin-
ing the long-term effectiveness of modified PSS-
Es on PST and GIRD in symptomatic people.
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EFFECTIVENESS OF MUSCLE ENERGY TECHNIQUES
ON GLENOHUMERAL INTERNAL ROTATION DEFICIT
IN OVERHEAD ATHLETES: A SYSTEMATIC REVIEW

ORIGINAL ARTICLE

ABSTRACT

Purpose: Posterior shoulder tightness (PST) and Glenohumeral Internal Rotation Deficit (GIRD)
are frequent biomechanical changes in overhead athletes. Evidence has shown that PST and the
presence of GIRD increase subacromial pain syndrome. Posterior shoulder stretching exercises
are used to improve posterior shoulder tightness. Muscle Energy Techniques (MET) are a long-
established and effective approach, and the number of studies investigating the effects of MET
on GIRD has been increasing in recent years. Despite the use of static stretching techniques in
training, GIRD continues to be common in athletes performing overhead activities. Therefore,
revealing the effects of MET on GIRD might be effective in determining the type of stretching
most appropriate for preventing GIRD in athletes.

Methods: We performed a systematic literature review, assessing the relevance of studies for
inclusion and selecting the studies from appropriate electronic databases (CINAHL, Cochrane
Review, Pubmed (MEDLINE), Web of Science as well as Google Scholar©).

Results: The present systematic literature search generated 178 relevant citations and 8 articles
were included in the final review. As an outcome measure, GIRD was assessed in all eight, whereas
PST was assessed in four.

Conclusion: According to this systematic literature review, MET is effective in the improvement
of GIRD and PST in overhead athletes. Future research should focus on symptomatic shoulders and
investigate the long-term benefits of MET.

Keywords: Injuries, Mobility, Physical Therapy

BAS USTU AKTIVITE YAPAN SPORCULARDA
KAS ENERJi TEKNIKLERININ POSTERIOR OMUZ
GERGINLIGI VE GLENOHUMERAL iNTERNAL
ROTASYON DEFiSITINDEKI ETKINLIGi: SISTEMATIK
DERLEME

ARASTIRMA MAKALESI

0z

Amag: Posterior omuz gerginligi (POG) ve glenohumeral internal rotasyon defisiti (GIRD), bas istii
sporcularda sik goriilen biyomekanik degisikliklerdir. Kanitlar, POG ve GIRD varliginin subakromiyal
agr sendromuyla iliskili oldugunu gostermistir. POG'u iyilestirmek icin siklikla posterior omuz
germe egzersizleri yapilir. Kas Enerjisi Teknikleri (KET) uzun siiredir rehabilitasyonda etkin bir
sekilde kullaniimakta ve son yillarda KET’in GIRD iizerindeki etkilerini arastiran calismalarin sayisi
artmaktadir. Sporcular antrenmanda genelliklestatik germe tekniklerini kullanirlar, ancak GIRD, bas
istii aktivite yapan sporcularda yaygin bir sekilde gorilmeye devam etmektedir. GIRD'de KET'in
etkisinin ortaya cikarilmasi, sporcularda GIRD olusumunu etkin bir sekilde onleyebilecek germe
egzersizinin belirlenmesinde faydali olabilir.

Yontem: Sistematik bir literatiir taramasi gerceklestirdik. ilgili calismalar uygun elektronik
veri tabanlarindan (CINAHL, Cochrane Review, Pubmed (MEDLINE), Web of Science ve Google
Scholar©) arastirildi ve dahil edilmek iizere degerlendirildi.

Sonuclar: Sistematik literatiir arastirmasi 178 ilgili makale ile sonuclandi ve derlemeye 8 makale
dahil edildi. Sonuc 8lcimii olarak GIRD'in dahil edilen tim calismalarda degerlendirilirken, POG'un
4 calismada degerlendirildigi belirlendi.

Tartisma: Bu sistematik literatiir derlemesine gore MET, bas iistii aktivite yapan sporcularda GIRD
ve POG'un iyilestirilmesinde tavsiye edilmektedir. Gelecekteki arastirmalar semptomatik omuzlara
odaklanmali ve KET germelerinin uzun siireli etkilerini arastirmalidir.

Anahtar Kelimeler: Yaralanmalar, Mobilite, Fizik tedavi
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INTRODUCTION

Glenohumeral joint dysfunctions are common in
overhead athletes. A study conducted on university
athletes implemented that the incidence of shoulder
injury in overhead athletes was 30% (1). Posterior
shoulder tightness (PST) and Glenohumeral Internal
Rotation Deficit (GIRD) are frequent biomechanical
changes in overhead athletes (2). PST is described
as the restriction of the posterior shoulder soft
tissues, including contractile (infraspinatus, teres
minor, and posterior deltoid muscles) and non-con-
tractile structures (posterior glenohumeral capsule)
(3). GIRD is characterized as concurrent deficits of
the shoulder, and internal rotation (IR) of the dom-
inant side compared to the non-dominant side (4).
Evidence has shown that PST and the presence of
GIRD results in an increase in athletes’ subacromial
pain syndrome (SPS) (1,5). A cross-sectional study
by Tyler et al. demonstrated that PST and GIRD
were correlated with impingement findings (6). Ad-
ditionally, PST increases subacromial compression
when the shoulder is in flexion (7). A prospective
cohort study found that a reduction of SPS symp-
toms was associated with decreased capsular ten-
sion (8). In this context, maintaining the flexibility
of the posterior shoulder structures is extremely
important for the prevention of future SPS and
other related shoulder injuries.

Considering that GIRD is associated with PST, pos-
terior shoulder stretching exercises are frequently
used in routine, especially in static form, in order
to prevent and rehabilitate possible injuries, and
to improve performance (8,9). Although stretch-
ing exercises can be performed in different posi-
tions (10-12), the most common are sleeper and
cross-body stretching. Studies have reported that
cross-body stretching exercise is more effective in
increasing shoulder internal rotation (IR) (11-15).
Furthermore, Wilk et al., suggested that performing
cross-body stretching in the modified position may
increase the stabilization of the scapula and humer-
us and reduce the symptoms of impingement, and
they recommend that this exercise be performed
in the modified position (16). A recent systematic
review concluded that cross-body stretching can be
effective to improve GIRD (17).

Muscle Energy Techniques (MET) covers soft tis-
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sue stretching methods that aim to mobilize joints
with limited movement, strengthen weak muscles,
stretch shortened muscles and fascia, increase re-
gional circulation, stretch fibrous tissues, and re-
duce tissue edema and muscle spasm (18). MET is
well-established and effective, and the number of
studies investigating the effects of MET on GIRD
has increased in recent years (11,19,20).

It has been reported that MET can reduce pain with
the gate control theory, and stretching when the
muscle is in a hypertonic state immediately after
isometric contraction can help the muscle reach a
new resting length (21). Studies comparing static
and MET on individuals with neck pain have shown
that MET is more effective than static stretching in
reducing pain and disability and increasing range
of motion (ROM) (22,23). MET exercises might
be more beneficial than other types of exercises
in adhesive capsulitis patients in regard to ROM
and pain (24). Static stretching techniques are
commonly used in athlete training, but GIRD con-
tinues to be common in athletes who do overhead
activities. Therefore, revealing the effects of MET
in GIRD may contribute to determining the type of
stretching most appropriate for preventing the for-
mation of GIRD in athletes.

Objective

The objective of this study was to identify and an-
alyze available studies reporting on the effective-
ness of MET interventions for PST and GIRD.

METHOD
Eligibility Criteria for Studies

A clinical question was developed according to the
PICOS (P: participant, I: intervention, C: compara-
tor, O: outcome, and S: study design) format for the
present systematic review (Table 1). PICOS includes
the population characteristics, treatments given,
comparative treatments, primary and secondary
outcomes, and data collection settings. Available
studies investigating the effects of MET on GIRD
or PST were included in this review. Eligible stud-
ies reported IR or horizontal abduction (HA); also
included were studies with overhead athletes with
symptomatic and asymptomatic shoulders. All MET
methods were screened but the literature research



revealed only studies on Post Isometric Relaxation
(PIR) method. No criteria were included for the
timeframe of interventions or type of interventions
compared.

Data Sources and Literature Search Strategy

According to the PRISMA statement, English data-
bases (CINAHL, Cochrane Review, Pubmed (MED-
LINE), and Web of Science), as well as Google
Scholar®©, were systematically searched to identify
peer-reviewed articles about the effectiveness of
MET on GIRD and PST (25). The following keywords
were used to identify eligible studies: Muscle ener-
gy techniques, Glenohumeral internal rotation defi-
cit, posterior shoulder tightness, posterior shoulder
stretching, and posterior shoulder stretch. After a
scan of abstracts of the eligible studies, the

Picak G.S., Yesilyaprak S.S.

full texts were investigated to determine eligible
studies. Databases were searched from inception
(1995) to March 2022. Additionally, the reference
lists of included articles were manually scanned.
The effect size was assessed for data extraction
and synthesis as follows; small (0.20 to 0.49), mod-
erate (0.50 to 0.79), and large (0.80 or greater)
(26).

Assessment of Risk of Bias

To assess the risk of bias in included studies, the
PEDro scale was used. This is reported to be val-
id tool for assessing randomized controlled trials
(RTC) (27). The total scores indicated the quality
of each study as “high” (=7/10), “moderate” (5/10,
6/10), or “poor” (<4/10). Total PEDro scores are
presented in Table 2 Table 2 (Table 2).

Identification of studies via databases

c
2
=
©
o
=
=
=
o
i

Records identified from:
Databases (n = 178)

Records removed before
screening:
*Duplicate records removed (n
—> =30)
*Records marked as ineligible
by automation tools (n = 12)
*Records removed for other
reasons (n =53 )

—
Records screened > Records excluded
(n=83) (n=69)
e }
£
c
3 N
e Reports sought for retrieval ,| Reports not retrieved
& (n=14) (n=0)
Reports assessed for eligibility » | Reports excluded:
(n=14) *No English Language or
Turkish language (n = 1)
— *Did not evaluate IR or HA (n
=1)
* Was not RCTs (n=4)
—
3
] Total studies included in the
S systematic review (All English)
£ (n=8)
—

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Diagram of the Literature Search Used.
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Study Selection

The initial literature search revealed 178 papers.
After removing the duplicates and irrelevant stud-
ies, 14 articles underwent a full-text review. 8 stud-
ies met the inclusion criteria for this systematic
review (Figure 1).

Study Characteristics

Table 3 shows the summaries of the studies and
detailed information on the MET procedures.

Study Designs: Five RCTs used parallel designs
(11,19,28-30), whereas one RCT used a cross- over
design (20). Two studies conducted a quasi-ran-
domized study (31,32).

Participants: MET were performed in overhead
athletes, including players of baseball, softball,
volleyball, and cricket (bowlers) (11,19,20,28-32).
Sample sizes ages ranged 16 to 30. The total sam-
ple size for the present review was 315 subjects
[197 male and 12 female, no given information
related to sex in 106 subjects (11,29,30)]. Of the
athletes included in the studies, 85 were baseball
players (11,19), 78 were volleyball players (20,31),
and 18 were softball players (11), 64 were cricket
bowlers (29,32) and two studies reported no spe-
cific sport for the 70 overhead athletes that they
included (28,30). Six studies cited the presence of
GIRD as an inclusion criteria (20,28-32). GIRD defi-
nition varied among studies; two studies identified
it as >10° restriction in IR ROM at 90° shoulder
abduction in the dominant side compared to the
non-dominant side (29,31), while Avci et al. (20)
and Akula et al. (28) specified 18° and 20° decrease
in IR ROM respectively. Kini et al. made no specifi-
cation, (32) and Sehgal et al.’s definition was 18°
to 20° of IR ROM restriction (30).

Interventions: All studies used the PIR technique
among the MET (11,19,20,28-32). PIR was used in
crossbody stretching in supine position in 5 studies
(11,19,20,28,29). One study by Kumar et al. per-
formed MET in IR, external rotation (ER), flexion,
extension and HA of the glenohumeral joint (31),
and three studies applied MET for external rotators
in supine position while shoulder and elbow flexed
90° (19,30,32). MET methods differed among stud-
ies. Six studies used 25% of maximal voluntary
contraction (MVC) during isometric contraction
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(11,19,20,29,30,32), Kumar et al. reported the iso-
metric contraction as a forceful contraction (31)
and the other study did not report the amount of
force (28). Five studies applied 30-s of active assis-
tive stretch after 3-7 seconds of isometric contrac-
tion (19,20,29,30,32), one study applied 3 seconds
of active assistive stretching (11), and two others
applied no stretching (28,31). Other interventions
exploited in the included studies were static cross-
body stretch in supine position (29), traditional
sleeper stretch (30,31), a self-stretching method
similar to sleeper stretch in standing position (28),
joint mobilization (JM) (11), mulligan mobilization
(32) and a sham MET procedure (20). Control
groups with no stretching intervention were used in
two studies (11,19). Additionally, the dosage of in-
terventions as weekly frequencies were as follows:
twice (28), three times (30), four times (29), five
times (31) and six times (32).

Outcome Measures: All studies included in the
present review measured IR ROM at 90° abduction
(11,19,20,28-32), and four studies measured HA
ROM (11,19,29,31).

RESULTS
Immediate Effects of MET on PST and GIRD

There were three studies that investigated the im-
mediate effects of MET on PST and GIRD (11,19,20).
Moore et al. found that a single session of MET for
horizontal abductors (Habd) resulted in greater IR
ROM than both no intervention and MET for ER.
Furthermore, MET for Habd group had significantly
more HA ROM than the no intervention group, but
the benefit compared to MET for ER group was not
significant. On the other hand, MET for ER group’s
improvement was not better than no intervention
in any outcome (19). Reed et al. performed a single
session of MET for Habd and compared it with a
single session of JM and no intervention. Results
show that shoulders treated with MET had signifi-
cantly more passive HA ROM post-treatment com-
pared with the no intervention group. There were no
significant differences between either JM and MET
or JM, and no intervention for post-intervention HA
ROM. There was no significant between-group dif-
ference in IR ROM post-intervention. An analysis of
the results of measurements collected 15 minutes
post-intervention showed no significance between



Table 1. PICOS Format and Search Keywords
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Definition

Search Key Words

Participants

Overhead Athletes

Not set

Intervention Any form of MET

Muscle Energy Technique, AND
Shoulder stretching

Comparison Any interventions Not set
(posterior shoulder tightness) OR PST
Outcome PST or GIRD OR (glenohumeral internal rotation

deficit) OR GIRD

Study Design

RCTs, prospective cohort studies,
controlled laboratory studies

Not set

MET: Muscle energy technique, GIRD: Glenohumeral internal rotation deficit, PST: Posterior shoulder tightness, RCTs: Randomized controlled trials.

groups differences for either HA or IR (11). Avci et
al. concluded that a single session of MET improved
IR ROM more than no intervention (20).

Short Term Effects of MET on PST and GIRD

Two studies reported the results over two weeks
(29,30), while three reported the results over four
weeks (28,31,32) of MET intervention. Bathia et
al. reported that MET for Habd significantly im-
proved IR and HA ROM after two weeks, but effects
were similar to static stretching in supine cross-
body position (29). Another study showed MET for
ER improved IR ROM and IR strength after two

Table 2. Risk of Bias Assessment in the Included Studies

weeks of intervention, whereas two weeks of stat-
ic stretching showed no corresponding statistically
significant improvement (30). Akula et al. showed
that MET for Habd has similar improvements to a
self-sleeper stretching regarding GIRD after four
weeks (28). Similarly, Kumar et al. found that MET
for Habd and sleeper stretching were both equally
beneficial in terms of gains in GIRD and PST after
four weeks (31). Additionally, Kini et al. reported
that MET for ER and Mulligan mobilization were
successful in improving rotational ROM after four
weeks of intervention (32).

Study 1 2 3 4 5 6 7 8 9 10 11 Total
Akula et al. (2017) 1 1 0 1 0 0 0 0 1 1 1 5/10
Kumar et al.
(2021) 1 0 0 0 0 0 0 1 1 1 0 3/10
Moore et al.
(2011) 1 1 0 1 0 0 1 1 1 1 1 7/10
Bathia et al.
(2016) 1 1 0 1 0 0 0 0 1 1 1 6/10
Avci et al. (2021) 1 1 1 1 1 0 1 1 1 1 0 8/10
Reed et al. (2018) 1 1 0 1 0 0 0 1 1 1 1 6/10
Seghal et al.
(2016) 1 1 0 1 0 0 0 0 1 1 1 5/10
Kini et al. (2021) 1 0 0 1 0 0 0 0 1 0 1 3/10

PEDro scale: 1, eligibility criteria; 2, random allocation; 3, concealed allocation; 4, similarity at baseline; 5, blinding of participants; 6, blinding of therapists;
7, blinding of assessors; 8, measures of at least 1 key outcome from at least 85% of participants initially allocated to groups; 9, intention-to-treat analysis;
10, between-groups comparison; 11, point measures and measures of variability. 1 = Yes (1 point), 0 = No (0 point), maximum score = 10 (criterion 1 is not

included in scores).
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Effectiveness of Muscle Energy Techniques on Glenohumeral Internal Rotation Deficit in Overhead Athletes: A Systematic Review

Table 4. Comparison of Within-Group Effect Sizes

Study Outcome measure Intervention Effect size [95%ClI]
R MET for HAbd group 0.40 [-2.99 to 3.78]
MET for ER group 0.02 [-2.46 to 2.51]
Moore et al. (2011)
HA MET for HAbd group 0.71 [-2.30 to 3.73]
MET for ER group 0.62 [-1.79 to 3.02]
MET for HAbd group 1.97 [-1.55 to 5.49]
IR :
Passive stretch for HAbd 2.68 [0.71 to 4.65] *
group
Bathia et al. (2016)
MET for HAbd group 2.11[-0.13 to 4.34]
HA i
Passive stretch for HAbd 1.51 [-1.73 to 4.75]
group
Sehgal et al. (2016) MET for ER group *
IR
Static streching group *
MET for HAbd group 0.43[-2.71 to 3.13]
Akula et al (2017) IR
SS group 0.15[-3.63 to 3.93]
R MET for HAbd group 0.56 [-2.70 to 3.83]
JM gruop 0,22 [-3,94 to 4,38]
Reed et al. (2018)
HA MET for HAbd group 1.15[-1.54 to 3.85]
JM gruop 0.23 [-2.05 to 2.50]
METG *
IR
SS group *
Kumar et al. (2021)
METG *
HA
SS group *
MET for HAbd group 0.54 [-3.25 to 4.32]
Avci et al. (2021) IR
Sham MET group 0.12 [-3.12 to 3.35]
. MET for ER group 1.70 [-2.52 to 5.92]
Kini et al. (2021) IR

Mulligan group 2.44[-0.98 to 5.85]

MET: Muscle Energy Tecnique, HAbd: Horizontal Abduction, SS: Sleeper Stretching, HA: Horizontal adduction, IR: Internal rotation, JMCG: Joint mobilisation

group, CG: Control group, Cl: Confidence interval.

*The necessary data were lacking in two studies to calculate the effect size. We contacted to corresponding authors by e-mail. However, we could not reach

the authors. Because of this reason, the data is not available.
*Effect size statistically significant

DISCUSSION

To the authors’ best knowledge, the current sys-
tematic review is the first to attempt to integrate
English and Turkish-language studies on the ef-
fectiveness of MET for PST and GIRD in overhead
athletes; however, no Turkish language research on
this topic was discovered. According to this sys-
tematic literature review, MET has favourable ef-
fects and is highly recommended for the treatment
of GIRD and PST in acute or short-term durations.

Based on the research results, three studies of high
to moderate quality showed MET’s greater effec-
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tiveness on GIRD and PST compared to no inter-
vention (11,19) or sham intervention (20), while
moderate to poor quality studies comparing MET
with other interventions showed no such greater
effectiveness (11,28-32).

Additionally, the study by Avci et al. evaluated gle-
nohumeral rotators’ isokinetic torque values. Their
results showed glenohumeral rotators’ isokinetic
torque values improved more than sham or con-
trol group in the MET group (20). Furthermore, Se-
hgal et al. reported improvements for IR isometric
strength only in MET for ER group (30).



Source of Bias and Limitations of Included
Studies

Larger effects of MET were shown in studies with-
out allocation concealment or adequate blinding
for participants, therapists or assessors, (11,29),
suggesting Type 1 error. Four studies did not re-
port whether any dropouts occurred (28-30,32).
Because of these methodological shortcomings,
the intervention effects might have been overesti-
mated, and therefore favourable results should be
viewed with caution.

Within-group effect sizes were generally found as
moderate to large in most studies (11,19,20,29,32);
however, 95% Cls around effect sizes included zero,
i.e., no effect in all MET groups (11,19,20,28-32)
(Table 4). Two studies lacked sufficient data to cal-
culate the effect sizes. E-mails sent to the corre-
sponding authors brought no response, and the rel-
evant information is therefore unavailable (30,31).

Some of the studies were conducted on asymp-
tomatic young overhead athletes with or without
GIRD (11,19,20,28-32). One study, by Kumar et
al., included athletes with subacute shoulder pain
(31) whereas the others only included asymptom-
atic overhead athletes (11,19,20,28- 30,32). Very
few studies focused on symptomatic athletes, and
therefore these studies’ findings cannot be gener-
alized. Furthermore, three studies investigated the
immediate effect of MET stretching (11,19,20) and
the other five studies investigated the short-term
effect (28-30,32,33), but none involved long-term
follow-up.

Limitations of This Systematic Review

The present systematic review has several limita-
tions. Only Turkish and English databases were
searched, which resulted in language bias. Fur-
thermore, the heterogeneity of included studies in
aspects such as total treatment period, stretching
durations, and frequency of repetitions prevents an
objective summary of the present review findings.

Clinical Recommendations for Future Research

The present review presents the results of MET
applications on asymptomatic overhead athletes.
Future research should also focus on symptomatic
shoulders. Larger sample sizes might provide great-
er statistical precision. Efforts should be made to

Picak G.S., Yesilyaprak S.S.

include more female athletes to ensure the greater
generalizability of the studies. The long-term ef-
fects of MET on GIRD and PST remain unclear and
should be investigated. Effects of the frequency of
weekly sessions should be investigated to allow
frequency standardization. Different types of MET
should also be studied.

This systematic literature review describes the ef-
fectiveness of MET on PST and GIRD in overhead
athletes. There is strong evidence to support both
the immediate and short-term positive effects of
MET on PST and GIRD among overhead athletes;
METs were found to be more effective than no in-
tervention (11,19) or sham intervention (20) im-
mediately after the intervention. All the included
studies showed improvements after MET interven-
tion but reported no additional effects on other in-
terventions in short term (28-32). There is a need
for high-quality studies examining the long-term
effectiveness of MET on PST and GIRD.
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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 KATKI FORMU

969

“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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